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wilavassadnldluidsnuenautslalu 2 Usvinn fe Ssdnauudlmvdnluin (electromagnetic radiation)

WU 1oneLsd (xray)  $9EUNNLN (gamma ray) uawsidennia (particle radiation) laud Sidnaseu danseu
TWsnou 1Wusu

dmiufadildlugdsnvniu dulvaudldsdond (xray) W&99Ug4 (high energy photon) FanAnu
MNiATeuTseyNA (linear accelerator) Fsamnsalimumsdndlivats 1wy 4, 6 vie 10 wnnzlaad (MV) vh
TanunsanannasnueneLsd (x-ray photon) eenuilaviainuans @1ussdunusn (amma ray) leuainnsaany

LYY [

sanuiunsed Jedaulvguaiazld lavead 60 Fsliinusisdindmsi 1.25 MeV uenaniufazidu leSineuvse

q

Fidon Feaanelrssdunuunduiu sinldlunislans uenanilSeddidnaseu AdeuldlumsSnulusyeriug Jewdn

Ianieseasseynauiy Faaunsalivinadidnaseuldvaneanaus 4-20 Mev



Ufiseliedednsenuiuiileia (Interaction of radiation with tissues)

Wesdnsenuiuileloudivzinnsagdendsnuld Ineujisendiulnagfie Compton effect eaziing
lidianaseuiiegseus Tandeavensadinisiounlamdnnuuazindouiilurudidnaseudaies tinnns
WasULUAIUDINERNIUTUAY Fandinullazanasmunuanvesietiotasauruituuveilots ilwmianis

Wasuwasnglueznenvegadidede Jadunaliinnisiasuwdamdiluanassly

wiinvasdedsnuiildlumsdnounnd (Type of veterinary radiotherapy)

1. Brachytherapy \Junisuneuvasiniadidlivassssdlndnuiloennian daudsldunasininged
aonldviselladnlululiabe dnldiuileenveusiSeiioginmu wu wsSWmis uzSdnsayn Wusiu
Feanldaingdussdunumnldnnsniudunssd wu Jdeu loSiey

v aday o

2. Teletherapy Junislindsnunnddniisuindnegienndedie  nefisverdszana 90-100
WuRles  Feenunsaldleisiidionduasdidnasou  JemdnannAIonsioynIALaz SELLNNINAS T

lavead-60 Wuwallaildunigalunisdnawnme

3. Systemic therapy tHunsihssdvseuwnasiuilineddnlulusenme lnensnisiumseaadnlulusene
madudon HdsultlunsSnvwnnduuziSwednsesn laglviu iodine-131 dumsdadnluly
sumevhlalagldgfiduiuvessninedudmiansisddilusengns 19T immune-

radiotherapy
WN95985n91  (Unit of radiotherapy)

wiheiildausunasadnldlunsd@snuntuiluubnnasidendu (absorbed dose) Tnemieimiildtu fie

RAD (157) dqwmaﬁiﬂuﬂmﬁuﬁ’u fio Gray (Gy) Ay 1 3a/Alan3u Taedl 1 RAD fewvinfu 1 cGy

(wuRlnsg) el 1 Gy iy 100 RAD

o

§98397men (radiobiology)

nsl¥edlumededsntu endendnnsresssdidiluiians DNA Ssannsaialdionansauas
madeu Tnslumansstdu Ydndanugeasilididnasewd lishatsats DNA  Tnemss viedidunsdoury
Sudnnsouarlunufuihaelusadviodlode iadusyyadassududluviiaisans DNA wufu 1o DNA i
nsidemeudinaviliiwadiAnanuiiaunfithundsnisiAianismevessad (cell death) lTufigadsisdaysoad
wsnugene Sagiuwadarliifiamanetu Wedansmevilieadldasnsouisildsndell vineadenaas
wiasnladnlaifnds (loss of colony forming activity) ﬁLﬁsmaLLazmﬂuﬁqm Bunnsaneveseaduuui
reproductive cell death 19 iwadidoyymaiiueims wadlulvnszgnuaziwadduiugifudu dunsmednuuy
tfu 3041 non-mitotic death Fawadazdenthilluuazneluiian waddmanildun lwadiy waduszamuay
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HaWUUREUNEY (acute effect) TuAUUTINTRETIE WU RUBaYSNLEU (mucositis) Wanguns 813gu

A vy a o o @ v
ﬂau‘lﬁ NauanEy L umu

NALUULIDSA (late effect) sinLARAINNTTR S E @S A UL U UMa e RUd R duY Wun1sLiAe fibrosis 159

nihiveseferzvsedmieglnatiusiinnsuididene

inasdialunie5edsnuen (radiotherapy instruments) asesiaiildonaualaidu 3 du fe

1.

WA InSId (source of radiation) HueSaailofvinntnAlisidsanuinuviavarasiiia

a. nsenenusduliaia (superficial x-ray) (Jumieslissdiendusunuidedaumisdnglaiiu

100 kV sinlgnuiliasanafinig

b. n3euenuisduiindn (deep x-ray) 3o orthovoltage HueSedlvisvdiondusunags arwsing

o

Fnenans 200-500 kV sinldnuiilasanvasiiviiavsewlasaniiludn

c. wsemneiidlausad (telecobalt) Wuedadlvisvdunuannasnuas fnunsewualvgjussgss

lavead 60 agaulu awnsaldluiesenieglutudn

d. n3oustennA (linear accelerator : LINAC) {Wuesedlwissdiondnaseugatis 1 MV (megavolt)

aunsalflullesenieglutudnlad

e. A3adldus (brachytherapy unit)  Uuesesdlodmsulduslumuanedsilasogenlddnluly
adagiilnaliloseniiiosedunuun uualdluyinliSsdusunasi (low dose rate : LDR) wagwiin

T5sdUSuauge (high dose rate : HDR) Fslslneilesldlumsdniunmg

AT9T189N155NwY (simulator)  Wuwadesdlenatenmddiothlunaaunisinw Tnesunisiians
Seatanduiundsfeiuiundmazassid  Taondodiflldlutlagiull 2 wuu fe X-ray simulator
< a ° ) Y] ' o a aa . I a

Wuesesdnassnisinwlagldnisaion wisd 2 88 wag Computed tomography simulator tUuLp3es
Fansnssnwlagldseuuenasgnauiames (CT-scan) @99glaninvaleszuiuwazaunsaasraduany

Adle wiethlunaaunsSnwkuvanuif levianswmaie

FLUUNURUNISSNY) (treatment planning systerm) ilua3aspouiiunesuszdnsnngdadlusunsud
imthiduaiiang Ysinasdlidludaiesenlisgsgniewasiaiugr  nelnadulaounddes

ign Faldiunisnununisinwuuuaudifdudnlng
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1. de¥nwiilosenisausisslyimnewin (curative treatment) wiswafazlvmevinainlse sadulsunusd
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Aosganefihanewaduzisuazusnniuivddomseunqune  Feenaeglisdiiosedufemseldi5ou
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2. Snwuuulsziulszaes (palliative treatment) LHumssnufinimaifisanaussimysenaieinsiiia

nfewilesenyionsss Usinassdddiidesndy sjmidvfiaanmdiniidvusazane1nisiiuln
nslifedsnusuiuisau

1. S@Shwrswdunswidn  Tagenalissd@neunisiidn (neoadjuvant) elazanvuinvesnouilinienise

uyiSanauniavnndn vselnsd@vndwindn (adjuvant) Wieiazfdndruiildansadneanlanun

'
Y N =

2. S@Shwswdualiiitn iielesmiuauuzdsiunsnszanglduenmiiearnnsisdsnuianziugs

Tngealiineu (neoadjuvant) wsenauaiivrdn (adjuvant) wenantu vz lAAiivITnTINAUSIES AW

sullunafeniu (radio-chemotherapy)
3. SedSnwsmAuisoue wu sauiu immunotherapy [Wudu
YUADUVBINTINWIA859E (step of radiotherapy)

- msUszdiudnivag (patient evaluation) : dnivhedssesusuiiiuauninlosruuazAunsaNazIng

gaau wazAssunsuiludesgluaniizlsndug Mnetes

a a

- pwatadereenaulilesen (tumor imaging) : o1allATRIHeNSSEraBYTaTINAY aAMUATBULYALY

o w

Asanesed GaunfazldnnSsduaznmannenasgnauiamesiuddgy

o

- msUszdiunauillasenuazidenissne (staging tumor and therapeutic selection) : Usziiuainaniuy

mMegane1ds nilady wazdue Weruunszezvswni@ndulunsidenitinw ududenissnuw

ANUNSNNTHABNNATANITTN U9

- A1591809M155NWN (simulation) : LNBIAVINERINBUNNTANULAIRS AL AU UATRANIIYBIENSIEN LA a1N

AN TnevidntusulueIedsianinissnen (simulator) agdurfeniutunaIiauwasasa

- MINNUMSSIE (radiation treatment planning) : tunisihninainmsdiassnisshwunmuam
USunussduaiirnweswinSsddduiunsdenismssne Ineisiuguian Ae wallanisanguuuaes
17 (2-dimension)  namfemesEtlUNfowieswn 2 Aiamdnnsdlimadiansshwikuuauds (3

'
aaa

dimension conformal radiotherapy : 3D-CRT) LLazammiuLwﬂﬁﬂ‘ﬁ'uqa

- MslWsed (radiation delivery) : [WumsliSsdnunIesdionlvissd@nuiiaenmaiinnissneld Tnodniay

v
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- MIUTBEUNAINITINGE (post-radiation evaluation) : tieIANITHALNINGDU FARIUNANITSNE lAT

wianTIaYN° 2 81908 wazlilonasantueivznuUseliunng 3-6 oy
M55 9EsNEed@nunng (clinical veterinary radiotherapy)

AsnIsSnwsesElund@awnmdiivounna1eainluaurateUsedu wu n1steratedslunissne

t%

nsedaunnTe dnvislunsainaeinlinun minvesdnifvunu J35wnn1ene (euthanasia) Beunnluldly

q

v v v
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#n7 druluiseswpsuianazUsuiasdny Tudnlazlysdusuiauinsanisanonnazase kAINUIUASIUNITRY

wazUSunausedsinazdenitluau Fediennitluause wuadidairsudieasnainuaite I5Usdaaiunnnd
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Oral tumors, thyroid carcinoma, mast cell tumors, soft tissue sarcoma, nasal carcinoma, brain

tumor, osteosarcoma, lymphoma, anal sac adenocarcinoma, transmissible venereal tumor (TVT)
< A Yo Ao
N&‘Li\i‘UENLLﬁJ’JVIOL%iQﬁiﬂT.‘}"I

Soft tissue sarcoma : vaccine-associated, cutaneous squamous cell carcinoma, oral and nasal

squamous cell carcinoma, lymphoma, thymoma
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WA AnYeY, YAy geduns, Ussyy nsvuinuned, 130 Sautuns wag 918 nlluguna. 2539, ANUTHUTIUNTG

q
o o

Fed¥nw. nyammEmuAs. USEM wind ueus Wwesta Wudiadu 1. 140 wih.

1Y

Nl fNTusINS. 2545, NUFIUMNTIETIY. NTUNNEUAT. UTEM 8311 WIuRe 9170, 656 ntl.

=)

w0y weIne, sy mnuea, Useye wsnushuned uae ¥adsu wedya. 2544. Manual of Radiation
Oncology. NFANNAMIUAT. TSNl INende. 616 i,

McEntee, M. C. 2006. Veterinary Radiation Therapy: Review and Current State of the Art. J Am Anim Hosp
Assoc. 42: 94-109.

Moore, A. S. 2002. Radiation Therapy for the Treatment of Tumours in Small Companion Animals. Vet J.

164: 176-187.
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Tsadndousanlunszuaidonlulauuiidfadomuldvoslutszmalne tdun Tspozuimanaluda
(Anaplasmosis) lsaund@le®a (Babesiosis) wazlsaninnilulaluda (Trypanosomosis) eﬁﬂﬂamﬂﬁnﬁumaq@m
\Fon (Blood sucking insect) Lfunvziinlsn denaderiguainla AuAm uarUSIIGKARAAT LY Saa
NaNSENURBRULNSHAR (Jufien uazane, 2558; wumw, 2540; Twya, 2557; w13san, 2552) Ssminguwsidunils
Tu 14 SminvesmeldvosspinalnedeigumpiindeluiuiinconisdlneUssun 273 ssaweaidoa fgumgd
auaande 34.8 ssmiwauiva samade 21.6 ssmuwadea Sarutudiivdadegeaniosas 97 wdesanienay
19 woziadeiediisosay 81 uaziUiinanhdueglutag 1,553-2,340 fadums (nguaudeyaaisaumeuasnis
ﬁamiéwﬁmm%’aﬁmﬂquwi 2556) %qLﬂuaquﬁmmﬂﬁL?Jyaﬁiammwa’msmwaqLLuaquwsﬂuaaL%aUsﬁmiu
nszuaden ($1dn wazaniy, 2553; luya, 2557) Tufiufilndifsnnsliemumsindelulaidouaslauudms
UASASEIINTITY MM, 2541-2548 asranun1sRadeUsanlunszuaden 6 win laun \de Theileria spp. Amdu
mmaqﬂsuaﬂmiam%a%aaax 20.94 wensdanavlunseuaden (Microfilaria) ﬁmﬂum’msqﬂsuaamiamL?ga%aaaz
3.51 138 Trypanosoma theileri ﬁmLfJumwm;ﬂsummiamL%a%faaaz 227 e Trypanosoma evensi fatdunanu

Ynuein1shnlioseuas 0.48 We Anaplasma marginale Amduanugnuesnisinidedosas 0.11 waziie

¥
N

Babesia bovis Amdunnugnvesnisiniiososaz 0.02 (335U wazas, 2550) nsdinuludwminaganuainugn
Y99n15ATe A marginale Tuuns3awaz 16.9 (@a1ws uazmmz, 2548) Nsfnwiassililunsdisiamaruynues
MsAnaUsanlunseLadanlulasaulwazAnwdadedere Jadeide Jadein wardadeasy Nimnuduiiusse
' & g " P v o ) ) o a a a & a
ATWNIASEBTDIUNUTLNS LsALNalTE S UMaknutpaiulsa n1sEsE Y wazfnnunisiinlsaRnaeusan by

nseuadanbulaunluiundeld

gunsaluazdsns

NSANBINNTTUININGNTINIAGAYING (cross-sectional study model) lagmAnugnvesnsiinlsn uag
Tadenilanuduiuddenisiinlsalulaiau dnguimegishornsulauunieglunuguaresnieimuiauninuiay

Handndnd (Herd Health Unit; HHU) gans nsuadnd lnaiiudisgnadenlasauuviaiunainnisulauugiuam 21

P15 TI1UIUFIDE19INUR 279 Faee wUsNuAY 3 81ne Toun snaviwee Twrsulauy 6 WSy ladleeis
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MnlaSauwianan 97 M snneUzindnniulauy 13 vhdu dfeddasauaiithudnuiisuauioue 146 &
wazsneiosdindulau 2 widu fsnnuiedlaiaulunisinw 27 §1 msmmsindeusanlagifogng
BomnnsiamileUsanlunseuadensensdeanusanitndoulnimieftillan (microcapillary hematocrit
centrifuge technique) Tngléndasganssatifndsens 1000 wih dausrogradenfivdovinisnenasuuusiudlas
vhildudenunuazdoudBumanudutuiesay 10 avamiteusindendosansseisidaes 1000 i
Anuvdadeiifianuduiudsenisindeusdnlunsvuaiden Tnglduuudmansumisitestulade
(predisposing factors) laun 18 wazUsyifnisldenaenesludidnl Ha¥ei8e (enabling factors) TéuA nswy
wiurssuiasgadonuuiwilaazusunendad uaztladeaiu (reinforcing factors) laun nsdanisnelunisy
Snwairdanndeuseurhiu warnadesdnidewindun hutuneluhiy msieneideyalnsldadiusses
Lﬁammmsqﬂﬂummsam%a LLazﬁﬂmﬁﬁaL?iawiamiam%aimaLU%‘&UL%UiammaamsLst'L%an%miuﬂaju
Usransislannudsslagldan odd ratio (OR) wazmeuduiudvesdadoidsssonisinidelnelda 95%

confidential interval of OR

AANT1INANADY

densiasethadendieisnsvhildudenuns nuiilataunindeusanlunssuaidon 4 wiin laud
Anaplasma spp. Theileria spp. Babesia spp. ag Microfilaria ‘W'UI@%@WJ@@L%@Uiﬁmiuﬂimalﬁamﬁmum 117
o8 Aadudnanaugnuesnisinitedsdniosay 41.9 vesladauuludmiaguns lngnunisiaide
Anaplasma spp. 374U 96 F9814 ﬁmﬁué’mwmwmgﬂ%ﬂmiamL%Ua Anaplasma spp. 5088z 37.4 e
Theileria spp. 31U 48 F8E ﬁmﬂué’mwmmﬁﬂ‘uaamiﬁﬂLfga Theileria spp. $ovaz 17.3 fnde Babesia
spp. 31U 11 Fee ﬁmﬂué’mwmmﬁﬂ‘uaamiﬁﬂLfga Babesia spp. Soway 3.9 wazAnidie Microfilaria $1uau
3 fe819 AnLdusnsanugnueaNsinidie Microfilaria fevay 1.1 Smsnszarsveadeluiiuf 3 une Fuandly
519 1

M19199 1 AnuynvaansindeUsanlunseuadenlulanuy Sminguns

WU Fruleiaunineusdnunasvlinlunseuadon (%)

o o = o = = &
e ala3aun FruulrinuNAnLTe

. D) Usanlunszuaidon (%

208 (¥ %) Anaplasma spp. (%) Babesia spp. (%) Theileria spp. (%) Microfilaria (%)

Sl 95 32(33.7) 22(23.2) 4(4.2) 9(9.5) 2(2.1)
Ugin 157 74 (47.1) 68 (43.3) 7(4.5) 32(2.0) 1(0.6)
Wes 27 11 (40.7) 60 0(0.0) 7 0(0.0)
3 279 117 (41.9) 96 (34.7) 11(3.9) 48 (17.3) 3(1.1)

nsenwdadedesdenisinideusdnlunseuaidenlulasaun Jaminguns wudvhsudedavuinnaied
Namun 10-20 @7 dlenaiianisAndeusdnlunsyuaidonuinnimisuvualugilavisuuauinnin 20 @ 3.14

Wi waziloniaian1sandoUsan lunsehaannuInnIvnsSuruInE N AN lATNATa8N3 1 10 1 2.68 111 way

' P

YuveslnuduusiunsinveUsdnlunseuaiionsgalited1Aynieadia (95% Cl of OR =1.45-6.87) Jady

Aoy \rLs.l

Sowmnurunturesduldusnusougvnsy wurhsundauldusnaseugisuvuwiuuin @uinnan 20 Au/ 5
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m2) flenaiansindeusasunszuadonunnnimhsufifiduliuinaseuy wsumnuudes (1-10 §u/ 5 m2)
3.75 wh wandulladeiifinnuduiusfunsindeusanlunssuadenedelideddymeeda (95% C of OR
=1.16-13.44) LLazmiL??ENLLWSEJE;ﬂutl%L’JmWﬁuﬁﬂﬁﬁI@ﬂ’]aLﬁﬂmiaﬂL%@UiamiuﬂigLLﬁLaﬁJmﬂﬂﬂ’jﬂuIﬂu’lﬂﬂ’j’]
vhinilsifungidosuegluuinashindoitu 4.51 v wedulefeiifianuduiusfumsindeusanlunssua

o o

\HonoeltedAyNEns (95% Cl of OR =1.3-17.09)

INsaluazasunan1maaes

5mwmwmgﬂsuaams§m%a Anaplasma spp. iuiﬂ%'mumaamiﬁﬂwm%ﬂﬁqaﬁﬁaaaz 37.4 @onAasiu
miﬁﬂmmwm;ﬂsuaamsﬁm%a Anaplasma spp. luladsninveuunu (Sevay 21.1) (swa uagAuy, 2549) wazlu
IaUseinAusI@a (Fovaz 31.1) (Amorim  etal, 2014) Lwiﬂ'ausﬁwmem"lnmﬂé’mwmmsqﬂﬁummiﬁmL%Va A.
marginale nululndiminuasessssuss Gevay 0.11) (§3¥n1 uaraB, 2550) uardnsanuynueamsinide A
marginale luunedminaga ($ovay 15.5) (a0s wazaae, 2508) luraeiinisfnwadsinudamemiugnuesis
finide Theileria spp. Yovay 17.3 ﬁmmaamﬂé’mﬁmﬁamuﬁmﬂmmqmaam‘sﬁm%@ Theileria spp. Tuladsnin
youuiu ($opay 14.5) uarn13Anuues nun3al uazauA (2560) f51891uANLYNTBINITARLTD Theileria spp.
Tulafidsituiingunmamuns $ovay 1239 iflonsradeisfidudenuns wasrfesas 22,53 lensiafeisitens
(polymerase chain reaction) Tusaizfins@nwvessitsUssima Sahoo etal, (2017) FIPNUBATIANUYNVBINS
Al Theileria spp. luussmad e Sovay 8.82 onsiadedsiidudonus uavdosay 32,35 ilensaadaeds
IERY

é’mwmmsqﬂﬂuaqmsam%a Babesia spp. lulrsaunvesnsinuadsll Sevay 3.9 wansafuranisine
é’mwmmsqﬂﬂuaqmsam%a Babesia spp. Tulauudsninvoulnu (Fevaz 0.9) warladwinuasaisssnsy (Govas
3.51) (ananawaniy, 2548; 335 uawas, 2550) luvaziidhsauynuesnsiode microfilara Tula3auumes
nsfnwadedl wuilndidestussnures §35mi waxad (2550) wudnsrmugnuasnIsAnde microfilara Tula
Ffaunsaisrsusy Sovag 3.51 MnnsAnwiinuenugnveateUsdnluusasiuidedauunndisiutiues

WIBIUNINNNTENTNTEABVBATBNWANANGTL TUTWASUNTITeNANTanenSsindnninanananSnieglukaznigusn

¥ '
A

yosvhsu msfiinnsnsmuaudesiulsavesudaziiudl sawiisnafuieguagisnnsaitedadails
LagATISINEAuANANaiY

MnuansAnymuANLnveIsRnitoUsinlulainuuluSmingumsiosar 41.9 Weilngaawuldun
Anaplasma spp. Theileria spp. Babesia spp. wag Microfilaria waznudadeidssiiviliAnnisuninsyarevedlsa
139 WWuvnvesila anusunuduresiuliivsnaseuniiu waensdssunesudunsdedaulurhdy dafy
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nun¥ad eAanuuTa wazaunn Losinua. 2560. NenumMTIdeatiuauysalamugnueslsa Theileriosis Vo9
wnluufioniiugs ngawmamues. answelulaBmanens andumelulainszaomndiinams
a1nnseds. vt 56.

nauuteyasaumanaznsdeans dinanudaningums. 2556, glimaniuesdsnin, iiadldann:
http://www.chumphon.go.th/2013/page/geography, 5 1n31AL 2562.
U0 g gl anuning wiyy Aglyniying Juainl dues wazanns Ineauransd. 2553, vliauay
ANNYNYUANgaNIaTeswiaTIugadeatunsulaunlugnenman dmieasyus. Whildldann:
https://kukr.lib.ku.ac.th/db/BKN/search_detail/dowload_digital file/12001/101495, 5 unsiau 2562.
Wuiien ugided noses dufe dumssa gaiusse Tuse James Usen wianauysal wisns Wulsad uazanims
InmUranad. 2558. mwmgﬂLLazﬁﬁmﬁawaamsﬁm?ga Anaplasma marginale lulawioluiudion
Shwiugdnitiadnnse 3w ianiyauys. dnunmdumiunsans. 10 (2): 69-80.

wi3¥n Auuna. 2552, TsladhitddgmedmunmduaziuaiiBoiiluusin. Tsuiwimnansaluminede.
NIANNNMIUAS. i 185-186.

lwya ufasen. 2557. Msl8Bveen@luianansaamidie Trypanosoma evansai ludenlauanszle. dm
WIVEUMIUATANS. 9 (1): 49-61.

WU shlvgy. 2540, Wedndwaiaemad@munme. Tseiuiuiagransaliminedeniannavuas. v
227-229.
5301l 29399 wawa® Shug. 2550. UsAslunmaduommsuasludenlafinsanulufiufiguinunnmds Smie
uasAIsssus. Tu: deafumsUszqumiininsvesmiinedoinunsmans adafl 45: anundn uay
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uni

g331A18y (Culex spp.) Dummshlsaldisluaunazdn’ é’ﬂwmz%aﬁé’sﬁumqﬁwmz:ysuauﬁuﬁgmﬁamﬁm’i
wazAuduIMIS LLasﬁLma'ﬂwaﬁuﬁlﬂwfﬁqaﬂﬂiﬂﬁﬁm BOD gauagfn DO i (/i) 2553) Msdnuvuz ey
vossougsmgiidanumumusean mindeldR vereiugliogannigs Teiliugsaggngldniud
Tudsvmelveuaznuldnaontied

nsmdngammeihlsalasldasnaiidaased whedvssdnsnmiluszernady wondeliAndune

AogunmYedly LardwansenuszereIaesUNsAadeasAiivesys IudlyniannnsnnA1avesasiadl

'
'3 a

Tudwandou nsldayulnsidudnmadenniislunisidngsfivasndeisny datuazdwinden nszifiey (Alium

o

sativum) Wuiiwayulnsedandefinulamly deadameuoanssedaslaasdrdgde allicin waz diallyl disulfide

o

fgslunisidaunas Tnedinalnlunisdudanisiuenmsvesuuas Fedisreanunisldiiunenssienseiiionlunis
MAnfsauveIwNasaenug Spodoptera litural, ueauls (Tribolium castaneum) wagwuauun (Tenebrio
molitor) Fadunuasvuialugle $n¥iiesh, 2546; Meriga et al, 2012; Ali et al, 2014; Plata-Rueda et al,,

2017)

[
[

nsfAnwasatiRslaainuiniuneusemenseisuiieLeanagodioniuea LagfnwinulivedeasIAysn
WitereansataiaNUdudu 0.3, 0.6, 1.2 uag 2.4 plVcm? Wisuiisuivanslomeasiunsy 0.1% wagwgianaii
Vilganadeuaau (knock down time) 50% 5o KDT50 ietdunwinidlunisiiaisadnainsssunduldlu

nsmuagdlunuisaly

JUADULAZITNIS
Psuneussmensyiisnainlaeldanseniuea 95% Wusvinazatey wazuensvinazatgeanainalsania

o v

Tneledoandussiveasuuumyy (rotary evaporator) gninlunadeugvislumsindngsieadufuls aewug
Culex gelidus Feiumnannsssumauinameninla melunmzdmunmemans ainedomealuladumuas Tng
theeiduldunsinlunsadesysfigungd 25 esmiBeadeauaslvinaglesaifuemaiussesim 6 Fddus oy
¥msnaaeu ymsveasslaglitumensemenssiieudinnududu 0.3, 0.6, 1.2 uag 2.4 pVem? yulunseay
VAFRUANUTNTUAE 1 WHU  WAZNIEAUVAARUYUANSIUNEsSINYSY 0.1% dMSUYnNAaUAIUANUIN LAY
nszeuwdmivyanaaeumueuay (liyuansiedl) wagligsduiaanseglunszuonnaaouidunar 1 dalue v

uuefiaaunay (knock down) Tunssusnnaaeuyng 10 Wil mYavinlvigsaay viesendn knock
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down time 50% (KDTs,) wagtiuinuiugamaaauiisnglunssuenidesgmnnssuen Tunng filusauasu 6 4alug
WAzl 24 FalNe wazAUINMIBRIINIIAIETRILIMAAEUN 24 Flus nswdananunasinisUssliuanulivesys

fdudusaanseiilagasrnisounsialan (WHO, 2016)

HAN1TVARDY

nsfnwsnanivilfgeeaaaundu 500 (KDTs,) Weldduiaasihiuvenssmensy flounazasle
wesiuvEu 0.1% nuigmadeungemadeuiiimanudituresmahtuenssmensnilon 0.3, 0.6, 1.2 uay
2.4 pl/cm? wag anslawesiuviau 0.1% 3iAn KDTs, Ao 314.2, 388.6, 150.5, 118.5 wag 42.5 U1l auaIAu (M99
i) LLazWUé’mﬂmaﬂuanqwmaauLﬁawé’ﬂé’mﬁ’amsﬁwﬁwamsmaﬂimﬁaummvﬁuﬁu 0.3, 0.6 Way 1.2 pl/cm?
otflutng 54-80% wagANudndy 2.4 pl/em? wudhsimevesgmeaey 98% luvagiinisneaeuseansluimes

WnSu 0.1% Wué’mwmwmqq 100% LLagWUqﬂumwaﬂmaawmmuﬂquauﬁé’mﬁmimmﬁm 13% (A15799 2)

M19197 1 wansATegarYeEIAIdaUAUAT AN ANUYTIIANTINAGRY wazA1 KD Ty, Wedulansenuyuas

funeussensrisuLaranstomasunsy 0.1% lunssuanneaay Wuian 1 7l

Jovazn1sHAUVAUAZENYDLITIAYAY

AMULTNTUUNN UMDY KDTs,

, F9La9nagEaU (W)
sewgnsziigy (ul /cm) (W)

10 20 30 40 50 60

0.3 0 4 4 8 8 8 314.2

0.6 4 5 5 6 9 10 388.6

1.2 0 0 2 4 10 20 150.5

24 0 0 2 6 14 26 1185
YANNEFDUAIUANUIN

0 1 1 63 72 78 42.5

(0.1% Cypermethrin)

YANPEFDUAIUANAUY

(white paper)
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M19199 2 UARANTREAYNITANUALAUTDIEITIAYNIFURHATVINAOU LavdnsImeveeel 24 FiluadloUsu

8N T1MNLVBILINAADUMIEAS Abbott’s formula

arustinhsiuwe 088N 1INNYEANYDILITIAYAINTINIAT
v oy 3 2M31N9
szmensifion UGEGHGGREEE TR CPIET)
) Ae
(pl /em) 1 2 3 4 5 6 24
0.3 8 12 12 16 16 16 60 54.0
0.6 10 13 19 22 25 30 71 66.0
1.2 20 27 33 41 44 48 83 80.0
2.4 26 34 45 55 66 79 99 98.0
YANAFBUAIUANUIN
78 82 84 91 92 97 100 100.0
(0.1% Cypermethrin)
YANAFIUAIUANAY
2 5 6 8 9 9 13 0.0

(white paper)

INsain1meaes

KanvnAeUviste et men sz feudensmy ety 24 puem’ wuiwidldgehangd
dasmevdanmsduiaansiuna 24 Hlusges 98% uandliiiuigmeasuiinulieansieiilusedugs
(susceptible) dhuamsmaaoulunandiududug fisesasn (0.3, 0.6 uag 1.2 ulcm?) nudnsmevesgiegluzas
54-80% ﬁ?uﬁaqammaaé’humuqmé%aﬁﬂ‘ﬂwamzmsmizLﬁamiuﬁaﬂﬂmm%m%ummﬁiﬁ (WHO, 2016) agndls
AmanilewSeusiieuan KDT,, wudnA KDTe maﬂﬂfﬂﬁwamzmaﬂszLﬁaunﬂmmvﬁ’wﬁuqaﬂdwm KDTs, U09a5le
wosuvEu 0.19% & 2.8-7.4 wh FifuiiszernameseengvsventuneN NI eudogas g
indudaagdedldinaiuuniiniseengrsvesanslamesumiudaduasiaiduases

namsAnwwuhasataihiumenssmenssfenfienududu 24 pUem’ asnsodidngeingld uas
Tinannulafisushdvanslomesiuniu 0.1% dwnsadaiduvenssmenssifenlunnudududndndueylu
sesuiivaonsonenuwaydns (Alnageeb et al.,, 1996; Joseph, 1989; Munday et al., 2003) Ssanunsathigiu
veuszwenswfoufieuduty 24 prem’  liawlideldgduiufildess  edlsimunisfnuedeiifn
msfnmmeluorjiinsdedinmsmuauiulssuniudug finadesweaey  fedumniinsdnuifudalae
maaqu%‘maﬁwﬁummsmsmszL‘ﬁ&mﬁ’usgﬂuﬁuﬁﬁaLstj'umﬂuﬂaﬂﬁﬂé’mi fAazidun1stududss@vsnmesh

Jrsfuneusemenseiisunouih U1y
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LaNE1581989
Sneiiesh 33uss. 2546. ayulnsmunuuuasdagiiy. iiidldann:

http://pcog2.pharmacy.psu.ac.th/thi/Article/2546/06-46/06-46.html.

9y 53vAU. 2553. gas1Aney (Culex quinquefasciatus) WivglsAWnt e Bancroftian Filariasis Vectors. Tu: g
2 amsy, ussEns. $1ven Gnainen uazmsmuauedlussnalne, favieded 4. Ui Ales
110, NFINNUMUAT. YT 116.
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nsUSeuiBuANYNYaINSAialsa Equine odontoclastic tooth resorption and
hypercementosis (EOTRH) lusuvisflu incisor waz canine vasinanewug Thoroughbred

%9918 5 - 14 U waz 15 Yauld ludszmedlne
S5wa Judsans efsw wadiau” Uguiial siamna” algna WesTmumndsy” a13dl Sieweams’

= = v 2 £ 2 a 62 a 2 a aa o s1
HUUIT WAKNT QUEND UIAUUY NUNITI UAIITY BITAAY FUNATT BATA BUNINARNT

1 a aa o ¢ a o

AUV IAAUN AUSANILNNYATEAT NM'YJVIEJ’]@EJLVW‘WIUI@@NV"IUW? VUBIDN NPNNNUNIUAT 10530
20 = & aa o s a 9 N

UNANYITUUNG AUSERILNNYPFERS qujwﬂqaﬁLmﬂIuiaﬂllﬂquﬂi NUDIADN ﬂEQLWWNM’]uﬂi 10530

*uiingauunAIY, BLA: teerapol.chin@gmail.com
UNANED

mﬁ%’EJﬂ%ﬁﬁﬁ%}qﬂismﬁLﬁammms{gﬂ%amiLﬁfﬂIiﬂ Fquine odontoclastic tooth resorption and
hypercementosis ( EOTRH ) luftugfa uaz ftuden Tuihiifiony 514 U wazdheny 15 Piuluuasliouiiisuey
finasionsiAnlsn EOTRH w3l

Welasvhnsdenwmessdvesitusifisumisiiuge uay fuider ileminisvedise EOTRH Tushiug

<) v = ! o/

Thoroughbred viuned uuseandu 2 nquautisergisil nguil 1 ngu diifleny 5-14 T WJudwwioun 31

¢ (iudtn180 & wazituden 64 ) waznguil 2 shilforedsud 15 Yiuly Sruutonun 31 6 (Huda 180 & uas
ituden 64 @) ddlunsAnwadsd insfuiediuhangusnismmsiii desefas fwiaassyi woe Arevos
gy nsuNsERInmIun Jaminuasugy

nmsIfenut eugnmsialsn EOTRH Tungu shengdaud 15 33ulU fdunufesas 329 uazngy
fheny 514 T laiwuinsveslse dedueeTaiiadentainlsn EOTEH Gvaanndasiunuisenes Staszyk et al. 7
naNi1 Fsenginumsiinlsn EOTRH eeflutnseny 19-21 ¥ Fududasiithilongunuaslu daunanisifiuiiedis

nauilgen wuilinuinisvedlsa EOTRH Tunguluvisaesnguéiegng

ﬁﬁﬁﬂﬁ’iy: Equine odontoclastic tooth resorption and hypercementosis, Thoroughbred, Incisor, Canine,

Equine

14



The comparison of prevalence on Equine odontoclastic tooth resorption and
hypercementosis (EOTRH) in incisor and canine among the Thoroughbred breed horses

between aged 5-14 years old and over 15 years old in Thailand

Teerapol Chinkangsadaml’*, Atirach Putseesenz, Pathompat Pattanakutz, Nuttapol Phuengwattanapanichz,
Pavinee Visadchonlahanz, meennaree potkaewz, Narit Madmaiz, Kamonwan maliwanz, Aukadech Sinphatra2

and Apirade Intrapak1

"Clinical Veterinary Science Department, Faculty of Veterinary Medicine Mahanakorn University of Technology
Bangkok, Thailand
26" year veterinary student, Faculty of Veterinary Medicine Mahanakorn University of Technology
Bangkok, Thailand

*Corresponding author, E-mail: teerapol.chin@gmail.com
Abstract

This research aims to examine the prevalence of the Equine odontoclastic tooth resorption and
hypercementosis (EOTRH) in incisor and canine in Throughbred male castrated horse aged between 5-14
years old and over 15 years old and to compared the influenced of aged group to EOTRH. The study was
conducted by performing radiographic image of incisor and canine to observe the disease of EOTRH The
horses was from the Center of the cavalry, Adisorn Camp, Saraburi Province with total number of 31 (180
incisors and 64 canines) in both groups. The results demonstrated that the prevalence of EOTRH in senior

group was 3.29% where 5-14 years old group shown no lesion.

Keywords: Equine odontoclastic tooth resorption and hypercementosis, Thoroughbred, Incisor, Canine,

Equine
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unin

fdudniidnsdeadioldonm waztiiolviligunmanysal ufauss maguamnmiduoguaznsiuevnsds
Judeddny  uddsalugeshndiiliihesnemnsiesas  wiollawsodvewnsldias  91nmssenuves
Bienert WagAny (2008) lédsrashnguaneius Warm Blood fiflengundilvgjsinnulsafeaduiluga (incisors
teeth) uariluiea (canine teeth) Milasionueene1s waznikhulsaiinu fie Equine odontoclastic tooth
resorption and hypercementosis (EOTRH)

EOTRH  uarufiaundiiintuainnisamevesdodeilusnnuldlufiuiiifaeiuslungy  warm
Blood 01811 15 U uazdsliiAnmnuiduuindiftudauaziiy (Bienert et al, 2008) Inefinsseaunisiin

Iir’ﬂ,uqiiﬂ (Klugh et. al, 2004), 83angw (Brigham and Duncanson, 2000) wazeaawmsiay (Shannon, 2010 ) Tag

D

ihitfuazuansennis ldesnens lidesmademdh esmndesundniau wilenuam WWumues saufieilulen
fiflornautnegneguuss Baratt et al, 2015) ludagiiu Idfinnsnisfinu EOTRH snduds Somanvmesnis
Aelally sudedsluianunsatesiulsedl (Baratt et al, 2015) EOTRH Judnwazaeanisiinnsgaaaisvesiiu
(resorption) fumsadstuadousnituiitnniiaund (hypercementosis) s 2 egansaufurilfAnnisaaneves
fluda (Tuedvs, 2560) wagmsazanveansaandourniunnifuly lituansenusoituinlusihfifiotguin
wid Uit senarldsunansenuiie vielillasunansenuvedsa EOTRH (Baratt et al, 2015)
mnmsinymuindunniidulss EOTRH iAedufusiifongunn  Sslifnuiselavenlsiniatuan
awvnezls mefidedsdhnsdnamanuynvedseiiamnsadululdfiazifslse EOTRH Aushiifieny 5 - 14 9

o
P 7

waziifiongous 15 VIl Jedoyaiildunduusslosisonisihszds EOTRA Tufindusgann

q

gunsal uazdsns

naudiege dhaneiuglnlsiun nadneu a Audnisnmsin Aeedas Jwinaseys  uazeenes

v
g Y '

Fiang nsumsdadnmsun Jariaupsusy wlanguanutenedu 0y 5-14 U uazietgius 15 JulU uazvin
mMsanenunssdludesUnvesiudn waziuidey Tagldnsesaion wisdsinmdounn x-ray portable beam
generator (Poskom Vet-20BT, Goyang, Korea) Wa¢ a photostimulable phosphor plate (PSP) plate scanned

with a CR35 VETwin® scanner (iM3 Pty Ltd NSW, Australia) munwil 1 uazldinada Bisecting angle (il 2)

nMsuUaran a8 19TIdvesiuniinig muanwurinisvedlsa Usenauluiie resorptive lesion Wag

Hypercementosis Pleussenelinunisendwes Staszyk et. al. (2008) waz Smedley et. al. (2015)

a1 ani 2
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HAN1TNAADY
naudl 1 fhengsewing 5-14 1
Incisor favn 180 & Aedheny 6 T 12 (16h) 01y 77 248 (2 %) 019 8T 24§ (2 ) ey 9 T 24§ 2 i)
919 10 T 24 & (2 6) 019 11 T 24 @ (2 ) 07y 13U 128 (1 %) 07g 14 T 36 & (3 6); Canine iamun 64 & Ao
ey 6 94 d (15) 019 7T 8T (260) 01y 88T (2/) 01y 9T 8T (2#) 01y 10U 8F (2 5) 01y 11T 8
F(2@) ey 13743 (16) 019 14 Y 16 3 (4 )
nauil 2 nautheng15 Yiuly

) =

Incisor yiaviua 180 @ Aatieny 15 U 48 F@)ow 167123 (1 ¢) 91y 17U 24 F2#)ew 187363 (3

q q

' '
a

a =

§7) 01 20 T 36 & (3 1) 01y 21 T 128 (1 ) 079 23 U 12% (1 6f); Canine vhamun 64 & Aoshongy 15T 16
(@#) 01y 16 V4T (1) 019 17T8d (26) 0y 18T 128 (3 6) 01y 20T 128 (3 d) ey 21 T4 § (1 &)
91922 Y43 (1) 0y 234 7 (1)

nansdTImLinansoglumsed 1 Ingeuunnnen1snuInisues EOTRH wesiluda (nnil3) nuindidoes
dfynneein (P<0.05) dhuwesituden lianunsafmuwaldidean siuiuituiiinanny EOTRH Ssuauiios
Al (5797 2)

M19199 1 ss1alSeuiisu guiinisalveslsa EOTRH flu incisor wae Canine luwsiasyatengy

12918 5-14 U (Adult)(180) 15 Y Ful (Senior)(180)

Y Non-detected Detected Non-detected Detected

Incisor 180 & 0% 174 § 6%

Canine 64 @ 04 64 @ 04

M990 2 WSsuiguAuYnvesn1siialsa EOTRH Tuity incisor Iaensly 35 Pearson’s Chi-square test 7

TUsuASH NCSS Ver.11,USA.

Test Type Chi-Square Value DF Prob Level Reject HO at O = 0.05
Pearson's
2-Sided 6.0952 1 0.01355 Yes
Chi-Squaret

07 3 NM91AANIY hypercementosis i incisor @ 102 Tugingy senior (e1gAsus 15 Yyuly)
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a <

215U NN
& o ' ' U o a I3 ° ' Aa a a
nsiuiegelaents  Mwaenesidvesiludn waritulen Wunisssymumiesiiuiiinisiaund
Nnpukazidunstuduiumisiiinuelsa (Staszyk et al, 2008) uspnainAnuaaiandeulaanUsyaunisal
TuN98IUNANINEIINTIEVOIERLNNE FenraneneTidaznuinluilugiiinseslsa EOTRH azilanwazaes
nsiinnsayaatevesiiy (resorption) AunisasetumdauTINUNUINRAUNG (hypercementosis) %383 2
281911
wan1siudeganguitudn wulmugnnsiislsa EOTRH nqu egsws 15 Jauly ddwiusevas

=

3.29 Fanndingy o1g 5-14 U Anunsiinlsaiiesieas 0 (p<0.05) Astuangiiinasonisiinlsa EOTRH @
donRRRITUNUITBUY Staszyk et al. (2008) Mind1331 Yaerginun1siinlsa EOTRH agluditey 19-21 U &
@& 1 Ay =
Juenidhiiengunn

Hansudeganguildey wuitldnwumnugnnisiialse EOTRH lungu o1 5-14 U wazngu o1
faud 15 VUl udanauddeves Brigham and Duncanson lananliinlatinisiiusiedns 100 67 wagwuinlu
nauiluides wu EOTRH fs 28 fh Fsweilazuuziilddimnniinisiiviedidluiinniuenasnuainugnnisia

15a EOTRH Tunguituen unndume

LONH1581989
fuedvs $auaissas. 2560. Coronoplasty in periodontal therapy. aAymvmansvasniay Usiunine)
AMZTIUALNYEAINS WINBdauing. ni 2.
Bricham, E. J., and Duncanson, G.R. 2000. Case study of 100 horses presented to an equine dental
technician in the UK. Equine Vet. Educ. 12(2): 63-67.
Lee, S. 2010. Equine odontoclastic tooth resorption and hypercementosis. Aust. Vet. J. 88(12) N23-4.
Smedley, R. C, Earlay, E. T,, Galloway, S. S., Baratt, R. M. and Rawlinson, J. E. 2015. Equine odontoclastic
tooth resorption and hypercementosis: histopathologic features. Vet. pathol. 52(5): 903-909.
Staszyk, C., Bienert, A, Kreutzer, R., Wohlsein, P. and Simhofer, H. 2008. Equine odontoclastic tooth
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Abstract

Present, the artificial insemination (Al) is well-known in goat production industry. One from many
success factors of Al is the quality of goat semen. Then, the extender is also important for Al because it is
able to preserve the quality of semen for longer. The objective of this study was to compare the quality
of chilled goat semen in lyophilized extender and in fresh extender. The 2 bucks with age 1 and 3 years
were semen collected and pooled together. In addition, the semen with sperm concentration more than
2,000 million/milliliter and progressive sperm motility more than 80% were selected to experiment in this
study. All semen was provided into 2 groups with 50 million/ milliliter; Group 1 the diluted semen with
fresh extender and Group 2 the diluted semen with lyophilized. After that, each diluted goat semen was
quality evaluated as percentage of progressive sperm motility, sperm viability (live sperm) and sperm
membrane integrity (hypo-osmotic swelling test), at 0, 6, 12, 24, 36, 48 and 72 hours after chilling at 4 °C.
In addition, the experiment was also repeated 2 times. The results showed, the average of percentage of
progressive sperm motility, sperm viability and sperm membrane integrity of diluted semen with
lyophilized extender (60.00£5.00, 56.00+4.58 and 58.33+2.85, respectively) and fresh extender
(70.14+5.20, 67.67+6.58 and 65.00+4.74, respectively) at 24 hours after chilling were not different. While
those parameters of sperm in lyophilized extender at 72 hours as 0, 0 and 0, respectively were lesser
than those of sperm in fresh extender as 36.67+7.64, 25.00+1.00 and 25.67+2.31, respectively (P<0.05). It
could be concluded, the lyophilized extender had efficiency similar to the fresh extender for preserving
the quality of goat chilled semen for no more than 24 hours and at that time the lyophilized extender
could be used for fresh extender instead. Thus, it also could be convenient to use the lyophilized for

chilled goat semen in remote area.

Keywords: Chilled semen, Goats semen, Fresh extender, Lyophilized extender
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Abstract

The green water dragon, Physignathus cocincinus Cuvier, 1829 (Reptilia: Agamidae) was rarely
found in the rainforest habitats of Chang Island of Trat province in Thailand during June of 2018. Although
the lives and behaviors of P. cocincinus have not been extensively investigated, the present study
revealed the first finding on their natural behaviors in Thailand. This study was found three types of the
green water dragon behaviors, including sun basking, aquatic escape and aquatic sleeping in shallow water
but did not sleep underwater.The first observation showed that the green water dragon basically
followed the sunlight to receive solar radiation and also to increase its body temperature prior to doing
any daily activities. It was also found that aquatic escape and the aquatic sleeping in shallow water were
related to the escape from other predators which rarely found in aquatic areas. Moreover, this study
revealed that the green water dragon invaded and persisted in the aquatic habitats so as to flee from
predatory animals from either terrestrial or aerial environments. Therefore, aquatic habitats, evergreen
lowlands and rainforests of Chang Island in Trat Province will be conserved in order to warrant a sustain

the P. cocincinus in the future.

Keywords: Behaviors, Green water dragon, Physignathus cocincinus, Thailand
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Introduction

The green water dragon, Physignathus cocincinus, was originally described by Cuvier (1829). The
lizard commonly distributed from southern China, southeastern Asia (Thailand, Vietnam, Laos, Cambodia
and Burma) and Taiwan (Taylor, 1963; Cox et al., 1998; Nabhitabhata et al., 2000). Typical habitats of this
species consist of undisturbed rocky streams within evergreen lowland rainforest. The green water
dragons were rarely found along the banks of freshwater lakes and streams (Taylor, 1963; Chan-Ard et al,,
2015). Adult males have a larger head than females, and they develop larger crests on the back of the
head and neck. The head of male lizard was more triangular shape than female. Moreover, the males are
commonly a larger than the females. This study provided the information of P. cocincinus from an aquatic

environment at Trat province, Thailand, which is the first published record of this lizard form this locality.

Methods
The behavior studies of P. cocincinus were conducted in field areas in Chang island of Trat
province, Thailand during June of 2018. The investigated areas were located at latitude 12.04830 and
longitude 102.29871 by using a GPS device. The climatic data comprising rainfall measurement and
temperatures were measured with an electronic digital thermometer (bulb in the shade). The
observations were using by binoculars (10x40) to investigate the behaviors. The researchers were
observed the lizard behaviors during 07.00 am to 6.30 pm. The investigated areas were observed along

the banks of freshwater lakes and streams in this area.

Results

The sunbath activity (basking) was observed along the stream that located in area of Khlong
Nonsi water fall; structurally the tree (basking side) was located near the stream type habitat. The basking
site was covered by the trees that the height was higher than 5 meters and the trunk diameter was wider
than 58 centimeters. The P. cocincinus (total length> 1 m) often lay down on the tree branch that was
located at a height of tree more than 2 meters.

They moved their head out from the tree shade to wait for sunlight between from 7.00 am to
7.30 am. When the sunlight reached the tree around 7.30 am, the lizard climbed and moved out to the
east side of the trunk and began its basking activity. Some lizards moved very slowly and run out from
the tree and then move straight forward direction for gain maximum sunlight for thermoregulation
(sunbath), when the sunlight radiate to the branch around 8.00 am to 9.00 am.

Their body was vertically oriented with the head directed upward when they basked. They
remained motionless for a few hours (usually between 8.00 am to 10.00 am). At around 10:00 am to
11:00 am, lizard climbed down to the ground and started other daily activities in the surrounding area.
After that, P. cocincinus came back to the tree around 5.00 - 6.30 pm. They climbed up to the same
height and same position of tree branch as in the morning. During the study period, there was rain in the
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observation area. After the rain stopped, P. cocincinus came out from the shelter to bask again. The daily
climatic data was recorded every during study period and it was shown in Table 1.

For aquatic sleeping behaviors, this observation found that the green water dragon could sleep
submerged underwater, partially submerged, on vegetation overhanging the water and on rocks in water.
The other finding indicated that the aquatic behaviors expressed in a threatening state of these lizards or
escaped from their predators. The green water dragon jumped from trees into water, and lay down with
motionless on the bottom. They could remain submerged for a longtime and they could swim in the

streams to safety.

Discussions

Lizard basks by taking advantage of the sun exposure as documented for other reptiles (Vitt and
Caldwell, 2009). Its body temperature is increased to the optimum level that physiological functions
(heart rate, cardiovascular control and body temperature regulation) can be well operated (Seebacher
and Grigg, 2001). These researches were in accordance with other researches, in which green water dragon
reached the sunlight to receive the solar radiation and to increase its body temperature before daily
activities.

The sunbathing time of this lizard most will be in the early morning before going to other
activities. During the sunbathing period, it is often a time that is easily threatened by predators, therefore
green water dragon must carefully select the habitat to bask. The sunbath location of this lizard was
selected near the streams for escaping their predators. In some cases, the lizards still basked for long
time periods instead of delaying the onset of activity. It was suggested that the long periods of bask could
be needed for some physiological reasons including increasing body temperature for their normal activity
(Vitt and Caldwell, 2009).

The behaviors of using aquatic escape and aquatic sleeping in shallow water involved escaping
the predator. The aquatic predators were rare for green water dragon. Subsequently, this study found that
green water dragons invaded and persisted in aquatic habitats to decrease predation risks from terrestrial
and aerial predators. Therefore, this study provides the information for the green water dragon
conservation. Considering the steam habitat of this area, this species should be able to survive and
multiply in this watery, humid habitat and sustain a population there. They will be managed the stream
habitat as well as the evergreen and rainforest habitat around Chang island of Trat province, in order to

warrant a sustainable use of this lizard species in the future.
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Table 1. Basking behavior of Physignatus cocincinus in Chang island of Trat Province, Thailand.

No Basking time Rainfull time Temperature o) Sex
1 after 11.30 AM 9.00-11.30 AM 29-31 male
2 after 12.30 PM 8.30 AM-12.30 PM 30-31 male
3 7.30 AM -1.30 PM 1.30-3.30 PM 30-31 female
4 after 10.00 AM 9.00-10.00 AM 29-31 male
5 after 11.30 AM 9.30-11.30 AM 29-31 female
6 7.30-10.00 AM 1.00-2.30 PM 26-31 male
7 7.30-11.30 AM before sunrise 27-32 male
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Abstract

Intestinal strongyles are common endoparasite problem which constitute a potential threat to
goat health. Here, neutral buffered formalin (NBF) and merthiolate iodine formalin (MIF) were determined
their potential as preservative for strongyle egg. To compare the efficacy of each preservative, fecal
sample was subjected to each preservative for 15 days. Fecal egg count per gram were reported after 0, 7
and 15 day of storage by Modified McMaster technique. Results indicated that significant decline in fecal
egg counts following storage in both fixative solutions along the study, and this same pattern was uniform
across triplicates. However, strongyle eggs revealed well preserved with NBF when egg was submerged in
preserving agent for 7 days rather than in other preserved egg. Despite, the long treatment interval, a
numerical reduction in the number of eggs preserved in each preservation was detected. In summary,
NBF could be effective stop intra-egg development while also preserving strongyle egg. Therefore, NBF

may be used as preserving agent for strongyle egg in goat.

Keywords: Egg preservation, Strongyle, Neutral buffered formalin (NBF), Merthiolate iodine formalin (MIF),

Fecal egg count, Goat
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seunudnisldansshranmlang Snatesdiagu 10% formalin, merthiolate iodine formalin, 10%
neutral buffered formalin, sodium acetate acetic acid formalin, Schaudinn’s fluid &g polyvinyl alcohol
(Truant, 2016) Lwié‘fﬂhjwmwamumsﬁﬂmmi%’ﬂmaﬂwwﬁﬁﬂmamﬂ’ﬁw’]sauﬁiamiﬁﬂmlﬁjwm% strongyle Tu
wng Gqfﬂﬂalnsﬁ’]Qé]luijﬁlqﬂ’izaﬂﬁ%E]ﬁﬂ’]iﬁﬂ‘l%ﬁl,ﬁaﬁﬂwﬂLU%EJ‘ULﬁEJUm'ﬁLU?iIEJuLLIJaJ‘UENﬁ’l strongyle fecal egg
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Abstract

Duck Tembusu virus (TMUV) belongs to genus Flavivirus in the subgroup Ntaya virus that infected
via Culex spp. Thailand is in the tropics and is full of Culex mosquitoes this suggests a risk factor to spread
of TMUV infection. Infected ducks have exhibited the clinical signs as nervous signs with eggs drop
production. The range of morbidity and mortality is 90% and 5-30%. Moreover, other avian species also
found infected by TMUV such as house sparrows chicken geese and pigeon. The four thousand Culex spp.
form poultry farm in Nongchok district separated into 400 groups as 400 samples. The samples tested by
using the specific primer to the NS5 gene of TMUV in RT-PCR process. Nine of the sample showed a
specific band for the NS5 gene. The prevalence of TMUV infection in Culex spp. in Nongchok district is
2.25%. Dissemination of knowledge about the disease and mosquitoes control needs to apply for

facilitates development to agriculture and disease control.

Keywords: Tembusu virus, Culex spp, Nongchok
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Study on stability of self-produced California Mastitis Test
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Abstract

The objective to determine the stability of self-produced California Mastitis Test reagent in shelf
life. Because the California Mastitis Test (CMT) is a diagnostic method for bovine mastitis that has simple
procedures and fast results. Although the factors of production date, component or expiration date of
CMT reagent affect the accuracy of the test results. If stored for a long time, the efficiency of CMT reagent
can deteriorate. Causing misdiagnosis of mastitis. Most CMT reagent sold in the market do not specify the
production date, component or expiration date. The researcher then tested the stability of CMT reagent.
The self-produced CMT reagent (CMT A) and commercial CMT reagent (CMT B) were monitored to
physical and chemical stability eg. color, pH and volume of sodium hydroxide (NaOH) remaining every
week for 12 weeks. The results showed the volume of NaOH remaining of CMT A has stability. The color
and volume of NaOH remaining of CMT B has stability. Implied that the self-produced California Mastitis
Test reagent can be used effectively because it has stable of NaOH, which is an important active

ingredient for bovine mastitis detection.

Keywords: The stability, CMT reagent, California Mastitis Test and Bovine mastitis
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Abstract

Neospora caninum is a protozoan parasite which can cause abortion in cattle worldwide. Few
data concerning the prevalence of N. caninum infection was available from Thailand. This study
investigated the prevalence of N. caninum infection in dairy herd from 140 bulk milk samples that
collected from the milk collection center in Saraburi province, Thailand. N. caninum specific antibodies
detected by using a commercial competitive enzyme-linked immunoadsorbant assay (cELISA, VMRD Inc.,
Pullman, WA, USA). The result showed that one out of 140 bulk milk samples (0.714%) had N. caninum
antibodies. The bulk milk ELISA could be a tool for screening of N. caninum infection in dairy herds in
large area, however, the result interpretation should be careful because the low prevalence within herd

can gave negative result.

Keywords : Neospora caninum, Bulk milk, Prevalence, Dairy herd, Thailand
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Introduction

Neospora caninum infection was reported in cattle worldwide. The major route of infection is
transplacental transmission from infected cows to their offsprings. Horizontal transmission by ingestion of
the oocysts shed in the dog feces can also occur. Demonstration of N. caninum antibody in cows can
indicate N. caninum infection which can result to transmission of the disease to their calves. Bulk milk
antibody detection was a useful tool of a herd health monitoring program for N. caninum infection.

In this study, we investigated the prevalence of N. caninum infection in dairy herds using the bulk
milk samples collected at the milk collection center located in Saraburi Province. Saraburi Province has
the highest proportion of dairy cattle farming in Thailand and there were many dairy cooperatives and
many dairy farms in Saraburi, Nakhon Ratchasima and Lopburi Province including in this milk collection

center.

Materials and Methods
Sampling
The bulk milk samples were collected randomly at the milk collection center, Saraburi Artificial
Insemination and Biotechnology Research Center. In total, 6,019 dairy cows from 20 cooperatives in

Saraburi, Nakhon Ratchasima and Lopburi Province were included for sampling during May 2019.

One hundred and forty bulk milk samples were collected from 20 dairy cooperatives, seven bulk
milk samples were random collected from each 6 small sized dairy cooperatives (<100 bulk milk per day),
seven bulk milk samples were random collected from each 7 medium sized dairy cooperatives (101-200
bulk milk per day) and seven bulk milk samples were random collected from each 7 large sized dairy

cooperatives (2200 bulk milk per day).

The bulk milk samples were collected and transferred into sterile 15 ml tubes, kept in cool
boxes with ice pack, and transported directly to the laboratory on the same day. They were centrifuged

at 1000 x ¢ for 15 minutes, the floating fat at the top of liquid was removed and the skimmed milk was

aliquot and stored at -20°C until analysis.

ELISA

The skimmed milk samples were analyzed using a commercial competitive ELISA (cELISA, VMRD
Inc., Pullman, WA, USA) according to the manufacturer’s instruction. Briefly, the 96-well plates coated
with N. caninum specific antigen provided in the kit were incubated with undiluted tested skimmed milk
samples. Samples were tested in duplicate, and positive and negative control sera were included in each
test series. The plates were washed after incubation and a conjugate was added. The plates were

washed again, and a chromogenic enzyme substrate was added. The optical density (OD) at 620 nm was
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read using a photometer (I&S, Italy). The results were expressed as percentage of inhibition using the
formula:

% inhibition = 100 - (sample OD / Mean negative control OD) x 100

The milk samples were considered positive if the sample caused = 30% inhibition and negative if

the sample caused < 30% inhibition, as indicated by the manufacturer.

Results
Only 1 out of 140 bulk milk samples had N. caninum antibodies exceed the cut off. The
prevalence of N. caninum infection was 0.714. This positive bulk milk sample was obtained from a farm

member of the large dairy cooperative size.

Discussion
Only 1 out of 140 bulk milk samples gave 31.135% inhibition which was positive for N. caninum
infection. Two more bulk milk samples gave 25.858 and 20.493% inhibition which however were

interpreted to be negative.

The prior study showed that the prevalence of N. caninum infection collected from the bulk milk
samples was lower than that of the prevalence from the individual milk samples and serum samples
(Walsh et al.,, 2013) A probable reason for lower prevalence in bulk milk samples than in serum samples
could be the antibody level of those infected cows, the number of cows attributing to the bulk milk, the

lactation stage and also the milk yields (Chanlun et al., 2002; Sekiya et al., 2013; Enachescu et al., 2014).

The bulk milk ELISA testing is nowadays considered an effective tool in tracking N. caninum
prevalence at herd level especially in the farm with has high prevalence (Wapenaar et al,, 2007).
Generally, about 10-15% of the animals in a herd must be seropositive then this could give positive bulk
milk sample (Wapenaar et al., 2007; Gonzaller-Warleta et al., 2011). The pool milk samples from the herd
with low seroprevalence can give negative result since the test failed to detect the antibody. Hurkova et
al., (2005) indicated that the bulk milk ELISA could be a useful and inexpensive method for rapid
screening of N. caninum infection in dairy herds in large area and reported 5 (1.01%) out of 495 dairy

herds in the Czech Republic were positive for N. caninum antibodies detection in bulk milk samples.

In Thailand, Chanlun et al., (2002) reported high prevalence since 102 (46%) of 220 bulk milk
samples in the Northeast Thailand were positive for N. caninum infection. Jittapalapong et al., (2008)
examined the N. caninum antibodies from cow sera and reported 11.7% of 445 dairy cows in the
Northeast were seropositive to N. caninum. Razmi and Barati (2017) reported 44 (35%) out of 123 bulk
milk samples of dairy cattle in Iran had N. caninum antibodies. Our study demonstrated quite low

prevalence of specific antibodies to N. caninum in bulk milk samples tested. This might be due to the
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low prevalence of N. caninum infection in those dairy cattle herds. Repeated bulk milk testing at regular
intervals is recommended because it provided better information about N. caninum infection of the herd

(Chanlun et al., 2006).

Conclusion

In conclusion, the positive bulk milk samples in this study represented the dairy farm in Saraburi,
Nakhon Ratchasima and Lopburi Province with > 15% within herd seroprevalence. Further studies to
examine the within herd prevalence was recommended for this positive farm and will contribute to the

development of the prevention and control strategies.
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Abstract

Liver disorder is an important disease found in veterinary clinic and hospital. Tissue injury and
abnormal cell death trigger self-repair mechanisms which generate fibrous tissue. However, over function
of self-repair mechanisms can lead to high accumulation of liver fibrous tissue. The immune system which
plays a main role in generation of fibrous tissue is by monocytes, which involved in stimulating the
myofibroblast to create fibrous tissues on tissue destruction. Aim of this study was to evaluate the
association a number of monocytes and dogs with liver injury, which use as liver disorder marker together
with liver enzymes. Dog blood samples were classified into two groups. Group 1 was dogs with healthy
liver condition (232 dogs). Group 2 was dogs confirmed with non-bacterial, non-parasitic, and non-viral
hepatic injuries (83 dogs). Blood analysis and level of monocytes were performed with Hematology
Analyzer HB-7021. There was statistically difference with 2-sample t-test assuming unequal variances at 95
confident interval. The outcome from this preliminary study clearly showed that the association between
monocytes with hepatic injuries in two groups differs significantly. Monocyte counts and liver enzyme
profiles can be used as a marker to indicate hepatic injuries. Elevated levels of monocytes in dogs tend to

increase with hepatic injuries.

Keywords: Dogs, Liver injury, Monocytes

54



uni

o ' aa o

Lsadulugiudulsanfinnudrdyseaunm@isvesgivlnedaveinnndedevarausznslann n1sin

o q

o o v

Wolisa mslasuansiivainidesn aneyulaswinis wasiluawmddgyivinieaddugniians n1smsaan

q q o

cd o o A

Wosuinisazanelunisidadelsadulalaaianizaoulsdludu wulesiiddyiivdmaianesanmie
Aspartate aminotransferase (AST) wag Alanine aminotransferase (ALT) %d%ﬁmiﬂaﬂﬂﬁaaaaﬂméﬂizLLaLaafﬂ
Slowaddugmiians  uenaniSmumnudiniusvesmadeunUasdladininevesuBinalululesitunsiin
wesanwluayed Taewud Tuenavesarniiddedn chemokine fractalkine (CX,CR1) Sarwduiusiuns
dituveuaulnsinediineuauswianslans CCla Ailluasosiu (Lee et al, 2018) uananidauimssniaulu
fussiinaiiutuvessina integrin B, (TGB,) (Guo et al, 2019) Fsazdreliinsavauvongadiululalus
diudu ysenedidelsdenuaulalumsinnyiiamedululsflunduaieiiiansuadulusiuanlsaliade

ieUSeuifisuUSinavedululedludenvesgivunifezdulsslemninonsitadulsanaly

gunsaluazIsns
duungualeEng

o o

atiidhiunssnuilsmetunadaniviyd ey ngamwe grudady 2 ndw nguil 1 Ae atund
$1uau 232 ¢ athlunguilyndaglinunnufeUnd nnsdndsedd maesesiene wansaaladieine,
waztueiladin wansasatlaans warhiflanmmsuiaduresetoaglag nquil 2 Ao giidseslsaiilassain
Fu iy wuRerinfisu Tsedudn  alanine aminotransferase (ALT) = 118 gllanadns uazsyaue alkaline
phosphatase (ALP) = 131 gilnsiodns (nuinausived Antech Diagnostics, Irvine, Calif) $113u 83 3 (Anslineusi
299 Antech Diagnostics, Irvine, Calif) wazlifulsregnsduunsndou 1w Tsala w%aﬁmsum%usuaqai’mzém
$1uu 83 1 Sunuredegausaznguliannissiunielusuns ¢ power 3.1 Tnenguitegwisasing
lailéfinausneny e uazaneiug adayndazgndnussTRanidives waetuiindeyafiugiu andwhnafv
feghadentiinm 5 faddns lnsuiddvasanananstestunsudsinnia EDTA Usiin 1 fiaddns uiethly
avavrvnaladisinen TngltiaTediiaszdnlui® Hematology Analyzer fu HB-7021 uawiiuluvaoaifudsu
USuneu 4 fadans wondsuseniesdumiesdte Hettich 3u EBA-20 fpmanaiil 3,500 seusewnidusseziian
5 uitethlunsieanaiiladio louwd wulesl ALT (alanine aminotransferase) waz ALP (alkaline phosphatase)
Feses Auto Biochemistry Analyzer DS-161
N153ATILIRHE

Wisuisuaruansswesdunlaluledseniaivunduasaiviiduuindusng - Unpaired  t-test

(unequal variance) NTEAUAMUTBNY 95% saelUsunsa Graphpad prism 6

NANTSNARDY
INNTRATISRAANSZHU 2 ngu Wudian ALT waegALP luatiaiduuialu Sruansnsainnguaii

' o W

Unfeghafidudfay (p-value=0.000066 waz 0.000355 auadiu) fafiuandlumsed 1

55



M990 1 LansARde (A1egn-Angsan) Yo ALT, AST Tugiv 2 ng

AM1lines nguil 1 nguil 2 p-value
Healthy dog Dog with liver injury
232 613 83 ¢
ALT (U/L) 33° 278" 0.000066
(median and range) (17-107) (135-575)
ALP (U/L) 23" 381" 0.000355
(median and range) (8-109) (250-505)

b o o T o = T v 1 Av o o =
*? fhdnwsrnaiulansiemnuuwansaiuethaiifediynieadn (p-value <0.05)

NANITIATIZNNNEDATILATIZAY Unpaired t-test (unequal variance) NszAUANUTBNIU 95% 6t

Tsunsu Graphpad prism 6 wu31 Swaulululedvesasinguiegielinnuunnsisesidivy

A1 P-value < 0.0001 fsfuanslunnd 1

Monocyte %

15.0-
12.51
10.0+
7.5
5.0+

2.51

0.0

p<0.0001

n=232

n=83

Healthy dog

Dog with liver injury

o w

GRGIIENGA

M 1 nsmaunsauduiussznIduliluleduasngudiiegie 2 nau

d3UuazInsalNan1MAaes
maitadelsadnidndusetedenansnsamaiosfufnistaeldnisnsannuauysalvenionsiuiu

Anadrddnlumsideds FazihlugnisusvenneSanmeesseneld annsfinwiiinuindiadonvivinluly

o @ €1

ledfinnuduiussenisuiniduiiduiildldiinainnisfingge Tngnudnuliluledniuguludond

v
o 1Y =

Auduusivaeulelvesfiunad

= [

Faflanululldinnsnudimalululedfigilvezdnnuduiusiune s

a =

anmiinduludu Feaenadasiuaideves Craig et al. (2002) inudgilendnnedudniauuusainieans

goadasiiviinawsadadenuulasmaiinanntulududmalninnssnavludiy  mavhauesssuugiuiulu

' = o ] Y ' = a a N = i a H L hi
FuMevzdinsinuhuiuleenuiidadosvneiiailasilasziinsUdeseyyadassuazansin  Ly6C CXsCR1'
sanuiovhateitegadn Jsllnavililinsduadunmsdiunvesualasviadiudnaiianisuinduundy (Yang

et al, 2019) wualasvaavimihinddgylunsduingesadnuasludnansiddglunmsnseduszuugiifuiu

14 o q

56



wavgenugLaIuTianYse (Williams et al, 2010 and Guillot et al, 2019) anmsAnwINMSwTEI LA AANe"S
anwluvyshdmneusanesead  wuiuualasvhaivinfiddylunsdesussduilaundunselasnsainsans
dhilfentestunsadrvaeniden (angiogenic factors) Fwwinlfifinnisadimasmdonuuindn  (sinusoid)
nniuduienaedeuiivesdeBoieiudruiievhmdenussilaedodeifisatiu (You et al, 2013) Fuu
advifnmafiuturesiulilulsflugthiilésunaduiidunnninguaivgunmissduu i dulldheud

AsUIRLSULUUE S a AN sTauLTLva oo FanuUSunalululesiiuau

anAnssuUsznA
nsAneITeluasailasuRunidelasuannisadvayulaenuanzmeaianisdaunng
TN UATANENT UAZTDVDUNTEAMLTINGNVIATAIVIYAT LUALIUY NTANNUMIUAT NIANNTOYATIZITIY

nsLfivfegadengiy

LONH1581989

Craig, J. M., Daniell, B. H., Zhenyuan, S., lon, D. and Shirish, B. 2002. Monocyte activation in alcoholic liver
disease. Alcohol 27: 53-61.

Guillot, A. and Tacke, F. 2019. Liver Macrophages: Old Dogmas and New Insights. Hepatol Commun. 3:
730-743.

Guo, Q., Furuta, K, Lucien, F., Sanchez, L. H. G, Hirsova, P., Krishnan, A., Kabashima, A., Pavelko, K. D.,
Madden, B., Alhuwaish, H., Gao, Y., Revzin, A. and lbrahim, S. H. 2019. Integrin Bl—enriched
Extracellular Vesicles Mediate Monocyte Adhesion and Promote Liver Inflammation in Murine
NASH. J Hepatol. 19: 30460-X.

Lee, Y. S, Kim, M. H., Yi, H. S, Kim, S. Y., Kim, H. H., Kim, J. H., Yeon, J. E., Byun, K. S., Byun, J. S. and Jeong,
W. I. 2018. CX,CR1 differentiates F4/80low monocytes into pro-inflammatory F4/80high
macrophages in the liver. Sci Rep. 8: 15076.

Williams, C, D., Farhood, A. and Jaeschke, H. 2010. Role of caspase-1 and interleukin-lbeta in
acetaminophen-induced hepatic inflammation and liver injury. Toxicol Appl Pharmacol. 247: 169-
78.

Yang, W., Tao, Y., Wu, Y., Zhao, X., Ye, W., Zhao, D., Fu, L., Tian, C., Yang, J.,, He, F. and Tang, L. 2019.
Neutrophils promote the development of reparative macrophages mediated by ROS to
orchestrate liver repair. Nat Commun. 10: 1076.

You, O., Holt, M., Yin, H., Li, G.,, Hu, C. J. and Ju, C. 2013. Role of Hepatic Resident and Infiltrating

Macrophages in Liver Repair after Acute Injury. Biochem Pharmacol. 86(6): 836-843.

57


https://www.ncbi.nlm.nih.gov/pubmed/23876342

ANSANEILUIAUVBINITAANUIUNEIS IUNIWAUDINT LUWITUUNEIBNY

a 1,2 ° a 1
AdiANA wanya " uazdiaes asualvy

'medvmalulaimsnandnuaguseus auzmeluladnisinens andumeluladnszasuindidinuymsainnsets ngammwa 10520
2DipLoma in Veterinary Technology, Temasek Polytechnic School of Applied Science
21 Tampines Ave 1, SINGAPORE 529757

*HSUiiavouunAIY, Bld: jamlong.mi@kmitl.ac.th
UnAnga

nsfnunediiiiinusrasdifiofnunisianuoune slumaiuomsluhiuun arenulaedunisdinu
Bowtu Fuinsfnwluhiuunasnuwimisduanaanseds nuNNUIUAS in1sduideniuiiegisdiuau
22 Fregne iietananamnsinueuneslumaduems lnesdaunasnuildfnviduunsuadnsiuau 5
wila Ao Psephotus dissimilis (Hooded), Neophema splendida (Splendid), Platycercus eximius (Rosella),
Neopsephotus bourkii (Bourke) wag Neophema pulchella (Turgouisine) LﬁU(?f’JEJEJNyJaImEJm‘iéTﬂsyjml’m?ﬁiJ
eI way/vie funss antuiluasiammsiavueunenslumaiuemsiagds direct fecal smear uaz
simple test tube floatation NaN13MTIANUIN MUNUAIIAAUUOUNENTIINN15ATIAIALTT direct fecal smear
Turaefinisnsialaedd simple test tube floatation WUNISAANUEUNENSHINGY 27.3% (6 910 22 fregn9) Tng
wuvllnveslunes Ae Ascaridia/Heterakis sp., strongyle type uag Syngamus sp. Tusgauliguuss oty

nsfnwasailasulddimuanugnuesnisin@enueunedfmnauiesay 27.3 lunsuunaisay

AEARY: NIAANEIBTUNLALEIMNT AINYN UNEIBIY

58



Preliminary Study on Gastrointestinal Helminth Infections in a Commercial Pet Bird

Farm

Khanitkul Pholthamul " and Jamlong Mitchaothai'~

1Department of Animal Production Technology and Fisheries, Faculty of Agricultural Technology, King Mongkut’s Institute of
Technology Ladkrabang, Bangkok THAILAND 10520
2Diptoma in Veterinary Technology, Temasek Polytechnic, School of Applied Science
21 Tampines Ave 1, SINGAPORE 529757

*Corresponding author, email: jamlong.mi@kmitl.ac.th
Abstract

The current study aimed to investigate gastrointestinal parasite infections in a commercial pet
bird farm as a preliminary study. A pet bird farm located in Ladkrabang district, Bangkok was selected for
the current study. A total of 22 fecal samples were randomly collected to examine for gastrointestinal
helminth infection. There were 5 types of small-sized pet birds; Psephotus dissimilis (Hooded), Neophema
splendida (Splendid), Platycercus eximius (Rosella), Neopsephotus bourkii (Bourke) and Neophema
pulchella (Turgouisine) included in the present study. All samples were collected by scooping it directly
from the bedding and/or the cage floor, and then were examined for gastrointestinal infection by the use
of direct fecal smear and simple test tube floatation techniques. All the direct fecal smear were tested
negative for gastrointestinal parasites while the simple test tube floatation test has shown that the
prevalent rate for nematode infection in birds is 27.3% (6 from 22 samples). The prevalent species
included Ascaridia/Heterakis sp., strongyle type and Syngamus sp. at mild level of infection. Therefore,
the conclusion from the present study would be that nematode infection prevalence of 27.3% via simple

test tube floatation technique found in a pet bird farm.

Keywords: Gastrointestinal parasite infection, Prevalence, Pet bird
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Introduction

Gastrointestinal infection is a serious health issue in farms, including small pet bird farms. Infected
birds may have reduced growth rate and higher mortality rates which eventually leads to poor
productivity and economic loss. Helminthiasis is a prevalent infection in birds. It is more commonly
observed in outdoor raised birds than indoors. Roundworms (nematodes) and flatworms (cestodes and
trematodes) are the two major classes of helminth species found in birds (Poultry Hub, n. d.). Nematodes,
especially Ascaridia galli, are the most significant in number of species and in economic impact
(Macklin, n. d.). Nematodes are cylindrical in shape and have unsegmented, smooth skin. They are
transmitted either directly or indirectly. Flatworms are segmented and are transmitted indirectly. The
intensity of helminth infection mainly depends on climatic conditions such as temperature and
humidity. Clinical signs observed are inactivity, depression, loss of appetite and in worst case, death
may occur. This would lead to lower production, resulting in economic loss. The purpose of farming
Psittaciformes sp. is mainly for profiting. Commercial bird farming is one of the most profitable farming
systems as less capital and space is required and also it is of low maintenance. Thus, by simply just following
hygiene procedures, diseases are not easily spread. There are no reports for helminth infection in pet birds
in Thailand and only a few epidemiological studies concerning endoparasite infections in pet birds in
Japan (Tsai et al,, 1992) and Italy (Papini et al.,, 2012) have been reported. A commercial pet bird farm
located in Ladkrabang district, Bangkok was selected for this study as a preliminary study for
gastrointestinal helminth infection in pet birds. Thus, this study aimed to survey the prevalence of

gastrointestinal helminth infection in pet bird farm.

Materials and Methods

Animals

A commercial pet bird farm located in Ladkrabang district, Bangkok was selected for this study.
The main reasons to choose this farm as the model of the study are that pet birds in the selected farm
have not been treated with any anthelminthic for at least a year and the pet bird farm management in
the selected farm is similar to other pet bird farms located in Nong Chok and Ladkrabang district,
Bangkok. In addition, the birds in the studied farm have never been examined for helminth infection,
thus the farm owner is willing to find out the status of gastrointestinal helminth infection. The birds
were housed in cages in a room. In the farm, there were 40 small cages for breeder birds with their
offspring in some cages and 4-6 big cages for their grower offspring. 19 small cages and 3 big cages were
randomly selected for fecal collection. There were 5 types of small-sized pet birds; Psephotus dissimilis
(Hooded), Neophema splendida (Splendid), Platycercus eximius (Rosella), Neopsephotus bourkii (Bourke)

and Neophema pulchella (Turgouisine) included in the present studly.
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Collection of fecal samples

The feces were directly scooped from the newspaper bedding and/or the cage floor and then
transferred into a test tube containing 3 ml of 10% buffer formalin. All fecal samples were collected
within the same day.
Laboratory for gastrointestinal helminth infection
Direct fecal smear

The test tubes containing the samples in 10% formalin buffer were shaken to break up the feces.
Half a teaspoon of feces was placed onto a glass slide and a cover slip was placed flat on top. A
microscope was then used to examine the slide in a zigzag manner. It was viewed under low power (10x)
for eggs and 40x for protozoa.
Simple test tube floatation

A teaspoon of feces was mixed with 20 ml of saturated sodium chloride solution. The fecal
suspension was poured through a strainer into a test tube, filling it to the brim. The remaining fecal debris
was discarded. The test tube was covered with a cover slip, ensuring no bubbles formed at the surface
and was left to stand for 30-45 minutes. This enabled the helminth eggs to float and accumulate on the
surface, adhering onto the coverslip. The coverslip was then removed and placed on a glass slide. The

glass slide was examined by a microscope.

Results and Discussion

There was no positive sample for gastrointestinal helminth when they were examined by direct
fecal smear. This might be due to the low sensitivity of the method, along with the samples having low
levels of gastrointestinal helminth infection and clinical signs of diarrhea in birds were also not observed.
When the simple floatation method was performed, there were 27.3% (6 from 22 samples) positive
results for nematodes (Table 1) at mild level of infection. All 6 positive samples were found in small
cages.

The first species found was Ascaridia or Heterakis sp. in a small cage of Bourke birds. Due to the
species eggs being similar, it was difficult to differentiate if the ege belonged to Ascaridia or Heterakis sp.
Ascaridia sp. are the largest nematodes infecting birds and generally inhabit the small intestine (Fedynich
and Thomas, 2009). Birds become infected as they consume infective eggs in contaminated water or food
or indirectly via insects. They then molt and migrate into the lumen where the mature female can
produce eggs. They can produce overt clinical disease and even death if their number is sufficiently large
to cause anaemia, severe inflammatory response, and starvation (Fagerholm and Overstreet, 2009). The
egg of Heterakis sp. is highly similar to the Ascaridia sp. but smaller. They also have a direct life cycle,
similar to Ascaridia sp.. It is not very pathogenic, but it is a vehicle for the blackhead disease.

Secondly, strongyle types were found in 3 small cages of Turgouisine birds and 1 small cage of
Splendid birds, making it the most prevalent gastrointestinal helminths found in this study. Strongyles are
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small, fine worms that occur in caeca (Trichostrongylus) and gizzard (Amidostomum, Epomidiostomum)
but also in the respiratory tract (Cyathostoma, Syngamus) of pet and zoo birds (Papini et al., 2012). The
clinical signs of strongyle infection are unspecific, including anemia, appetite loss, diarrhea, dullness of the
plumage, emaciation, general weakness, malnutrition, and unthriftiness while respiratory strongyles are
usually few in number and not pathogenic but can occasionally cause dyspnea, emaciation, and open
mouth breathing, mostly in young- and smaller- sized birds (Papini et al., 2012)

Lastly, Synegamus sp. was found in 1 small cage of Turgouisine birds. The eggs of Syngamus sp.
are ellipsoid in shape and have thick shells with a thick plug at each pole. It has a direct life cycle but
requires a paratenic host and a definitive host. They are usually more harmful to young birds in free
ranging farms. Clinical signs include respiratory disturbance which will cause them to eventually lose

appetite and death may occur.

Table 1 Scientific names, common names, numbers examined, positive numbers and gastrointestinal

parasites found in studied pet birds, including overall prevalence and 95% confidence interval (95% Cl).

Common No. No.
Scientific name Parasites
name examined positive
Order: Psittaiformes
Psephotus dissimilis Hooded 1 0
Neophema splendida  Splendid 2 1 Strongyle type
Platycercus eximius Rosella 1 0
Neopsephotus bourkii ~ Bourke 9 2 Syngamus sp., Ascaridia/Heterakis sp.
Neophema pulchella Turgouisine 9 3 Strongyle type
Total 22 6 Prevalence 27.3% (95% ClI: 8.7-45.9%)

It is observed that the most common route of transmission is via fecal-oral where the definitive
host (bird) consumes infected intermediate host or contaminated feces containing infective eggs.
However, the clinical signs are usually nonspecific or usually, they display little to no clinical signs at all.
Thus, the birds were not on any anthelmintic program as they were not suspected of helminthiasis.
Besides not having any anthelmintic, the farming management was generally average. One good practice
was that birds in the same cage are approximately of the same age, preventing inter-group spread of
parasites (Farm Health Online, n. d.). However, it was noted that the feces were only disposed of every
2-4 weeks. Helminths are able to proliferate and accumulate in the feces overtime, thus it is
recommended that the cage liners should be changed daily (Wyld’s Wingdom, 2012). In addition,
commercialized grains were used for feeding the birds. It is possible that such grains may harbor infective
helminth larvae stages, thus infecting the birds when they consume it. It is recommended that feeds such

as Mucuna pruriens containing anthelmintic properties should be used. A study has reported that
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compared to normal feed, numerical reductions of 7.4% and 18.1%, respectively were evident when
using Mucuna pruriens (Huisden, et al., 2010). For this study, only direct fecal smear and simple test tube
floatation was carried out due to little fecal voiding available for collection. As simple sedimentation was
not carried out, eggs of trematodes and cestodes could have be missed as these eggs are usually of
heavier density and would require simple sedimentation test to be observed. Polymerase chain reaction
(PCR) technique would have been beneficial in confirming the types of eggs, especially in the case of low
quantities of fecal samples. Thus, for further studies, other methodology such as PCR should be applied.
It should be ensured that fecal samples are of sufficient quantities so that simple sedimentation and
McMaster egg count, along with direct fecal smear and simple test tube floatation can be done for further
studies. Implementation from the current study is that an appropriate anthelminthic program should be

applied in this pet bird farm and also other pet farms.

Conclusion
The preliminary study of gastrointestinal helminth infection in a pet bird farm has found only

nematode as the prevalent helminth group (27.3%) via simple test tube floatation technique.
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Abstract

The current study aimed to investigate the prevalence of intestinal helminth infection in a quality
beef cattle farm based mainly on pineapple co-product feeding. A total of 30 crossbred beef steers were
used for the current study. All studied beef steers were offered concentrate diet by adding starch from
pineapple co-products and silage made from fermentation of pineapple by-products from the pineapple
processing factory. Fecal samples of the beef steers were individually collected 3 times at average body
weights (BW) of animals closed to 400, 500 and 600 kg (approximately 1 — 2 weeks before the date for
anthelmintic administration for each BW). Subsequently, all fecal samples were examined for
gastrointestinal helminths using direct fecal smear, simple floatation and simple sedimentation. All
positive samples from those tests were quantified for concentration of helminth eggs using McMaster
technique. For the results of direct fecal smear and simple sedimentation, there were no helminth eggs
whereas only strongyle type was found by using simple floatation technique for 8 samples; at 400 kg BW
(2 samples), 500 kg BW (3 samples) and 600 kg BW (3 samples), which shows a prevalence of 6.7%, 10.0%
and 10.0%, respectively. For the McMaster technique, there was only 1 sample of the beef steer at 500 kg
BW which was positive for helminth egg examination with a concentration of 200 eggs per gram.
Therefore, the conclusion from the present study is that the prevalence of intestinal helminth infection in

a quality beef cattle farm based on main pineapple co-product feeding ranges from 6.7% - 10.0%.

Keywords: Prevalence, Gastrointestinal helminth infection, Quality beef cattle farm, Pineapple co-product
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(Normal value ) vesldltgunmidowu tiotuliddufiouidsridenlilatae uasuonaindussldmudnii
AHaY8IN1T7923 blood gas veudenlilvguamd Almiunndsiutiosaafen pH veudendududiffigelu
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Preliminary venous blood gas and chemistry component values of healthy brown egg-

laying hens
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Abstract

Venous blood gas and chemistry components are not common routine tests for healthy hens.
This study, hen fresh blood gases were evaluated by using Osmetech OPTI™ critical care analyzer with
single use cassette to determine their average as reference for normal values. To evaluate the values of
each parameter, fresh wing blood was tested by each cassette of Osmetech OPTI™ in 5 seconds. Brown
egg-laying hens were weighted in range 1500-1800 gm. Results showed the average closest blood test
results with the least distribution was 7.42 pH value, next was 4.7 K" Electrolytes and the average Hb
was 7.21, respectively. On the other site, the blood test PO, (47.67) was less closely related distributed
values.
Next was PCO, which is equal to 38.78 and finally the average Ht was 21.67. From this study showed that
the normal range of healthy laying hens. Moreover, this finding demonstrated that the blood gas test of
healthy hen's blood with the smallest difference was pH. Therefore, it is possible to use the normal
blood values range of this research. To be the reference value in the treatment of sick laying hens and as

a data for further research in the future.

Keywords: Blood gas, Electrolyte, Normal value, Poultry
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Mndeaildanlalsfivnalusnuddeiinsiiudenlilddonsiamaaudunsawa (blood gas) wagdidning
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Aadeimsiamslsadoudin maswuisemdlulsadou susivitaduenudunsavanasdidninslaviquninaes
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Auownsi msnanla aunnd engUszana 6 Weu Athimingas 1,500-1800 n¥u $1uru 10 2 Tinlsndesdnd
YniitensSeunisaeunasdamunmd uninedameluladuniuas vnsiudenlasldnszuendagivuna 1
fiadans Wuwzdenued 22 Usnandeaiifiuussana 0.2 faddns anaiuilaglinauasdestunisudesives
1800 (Anticoagulant %38 Anti—clotted)Imsm%ﬂmw Osmetech OPTI"™ critical care analyzer with single use
cassette WiovhnsnTalesziesuseneu danudunsawalunszuaden uazadidniaslan (Na” (mmolL),
K" (mmol/L), Cl (mmol/L) and Anion gap (mmoU/L) ludenlrild uazimadildlusauieseilaelusunsy

WnwamAladsLazAIN1sNszaefnioA s uuInsgI (SD)

NAN1SNAABY

AN597 1 wansAaastven Araulunsawalunssuadon wazAsidnlnslavivedldnanisdne
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ATNNTITLRDS Mean + SD Min-Max
Weight (kg) 1.69 +0.11 15-1.8
Blood gas
pH 7.42+0.03 7.38-7.47
PCO, (mmHg) 38.78+4.27 34-45
PO, (mmHg) 47.67+8.25 31-56
CO(mmol/L) 25.57+1.68 23275
HCO; (mmol/L) 24.39+1.58 22-26.1
B.E. (mmol/L) -0.12+1.38 2.2-2.1
Ht (%) 21.67+2.55 18-25
Hb (g/dL) 7.21+0.82 6-8.3
Electrolytes
Na' (mmol/L) 151.33+1.41 149-153
K" (mmol/L) 4.7£0.41 4.2-5.4
Cl (mmol/L) 116.89+0.78 116-118
Anion gap (mmol/L) 14.83+1.97 11.8-16.7

(PCO,: partial pressure of carbon dioxide; PO,: partial pressure of oxygen; HCOs: bicarbonate concentration; B.E.: base

excess; Ht: hematocrite; Hb: hemoglobin)
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Aadulsznoumanvanisielse videanusuusswedlsaiinuludn lnsanedn aeings uazanidulnewdmine
w&nUBINTIATIZHATEs blood gas ABsryUsEIAN UAagANTULSWRINIsUABULUasnsaualunsEuaden
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4 M o A o i S wvy a Y = t
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Common SKin Tumors:
Interactive Case Management

Anudep Rungsipipat, DVM, PhD, DTBVP

Department of Pathology, faculty of Veterinary Science,
Chulalongkorn University, Bangkok

How can cytology be of value to me in practice?

Cytology can be of value in determining a diagnosis, a
type of process, and/ or possible differential diagnoses.

— It may be of benefit for prognosis, treatment planning
(including surgical or medical approach), and client
education.

- - It may also be of benefit for monitoring the progression
. of conditions or determining response to treatment.

fopt.com




.'!?” > How should I collect cytology specimens?

= Fine needle aspirate

» Ultra-fine needle sampling without aspiration
= Scraping

= [mprint

= Swab

= Washing or lavage

= Aspiration of body fluids

__‘ =] el sy

,‘@\&?

ppt.com

“How should I go about evaluating a cytology smear?
' Is the cellularity sufficient for this type of specimen

j' " and method of collection?

-~ What type of process does this likely represent

(i.e. inflammatory, noninflammatory, proliferative,
non-neoplastic, neoplastic, benign, or malignant)?

If neoplastic, can the cell type of origin be identified
specifically or to a particular group or category?

il Bl

| f LINE  (gguAsH | TLOST | <TAC cpATTEL

#8.com




Case 1: A 2-year-old mixed-breed dog presented with a history
of a cauliflowerlike mass on the dorsal and ventral side of the
penis

fpopt.com

Case 2: A 3-year-old
mixed-breed, male dog
presented with a history
of a multilobulated mass
on the mandibular
symphysis around
canine incisor.




Describe the cells shown in the photomicrograph

Cytology showed a monomorphic population of discrete round
cells; moderate amounts of granular basophilic cytoplasm, &
variable numbers of clear distinct intracytoplasmic vacuoles,
occasionally arranged along the cytoplasmic boundary.

Nuclei are round, central to paracentral, with coarse chromatin
and usually a single, prominent, round nucleolus.

Both lymphomatoid & plasmacytoid cell types were found

What is your diagnosis based on these cytologic findings?

Dx: Genital Canine Transmissible Venereal tumor (Case 1)
Extragenital Canine Transmissible Venereal tumor

(Case 2)

fopt.com

Canine Transmissible Venereal Tumor (CTVT)

Extragenital transmissible venereal tumor (ETVT)

l. Primary ETVT: Social behavior — transmission
“»Nasal cavity
» Oropharynx
»Ocular and conjunctiva
% 3kin, ect.
Il. Secondary ETVT: Metastasis
 17% ***immunocompromised and puppy***

< Ocular, oro-nasal cavity, conjunctiva, skin, lung, liver,
kidneys, anus, bone, brain, mammary gland, spleen,
lymph node

Autoimplantation vs. Heteroimplantation

fopt.com




Samples for diagnosis

cTvT ?

- t

Impression smear : cytology
examination (2 slides)
10% formalin

:histology ity
examination ——
FNA -80°c:PCR
Specific LINE1 c-myc rearrangement for CTVT PCR detection
PCR product 550 bp
fopt.com
Conventional-Vincristine Sulfate vs.
Modified Protocol of Vincristine
Sulfate and L-Asparaginase in
Canine Transmissible Venereal Tumor
CRanoECsen SettNawonem _ Farha sarT Poewa sulr s’ Srmacnorm Tangs swemana '
Sompom Teohangamenesn ' ant Arnaeg Fangnapisat &
TABLE 1 | Chemotherapeutic pro s: conventional protocol (vincristine, VCH) and medified combination protocel (vincnstine and L-asparaginase, VCR-LAP)
Chemotherapeutic drugs Week of treatment
0 1 2 3 4 5 6 7 8
Conventional chemotherapeutic protocol
Vincristine sulfate 0.025 mg/kg (V) “
Meodified combination chemo therapeutlc protocol
f 0.025 mg/kg IV
IWme= (SC)
B Treatment time
B
E3 vcr
E3 VCR-LAP
b
B .
| " q
E- |

wkl wk2 wko wkl wk2

wkO
IppLcom




A 2-year-old mixed-breed dog presented with a multilobulated
hemorrhagic, ulcerative mass at right stifle joint

XY

fppt.com
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* Describe the cytologic findings

There is a clear background with few to moderate
extracellular metachromatic (magenta) granules.

A small group of well-granulated mast cells is noted. Mast
cells have moderate amounts of cytoplasm, with distinct
borders, filled with metachromatic granules that partially
obscure the nuclei. Some cells contained vacuolated
cytoplasm due to degranulation.

Nuclei were large round, centrally to paracentrally located
and anisocytosis. Others were eosinophils.

e Whatis your interpretation?
Mast cell tumor (MCT)
v MCTs are cytological categorized into; low & high grade

v' MCTs are considered high grade if poor granulation is
identified or if there are two of the following cytologic
features: presence of any mitotic figures, anisokaryosis >50%,
bi/multinucleation, or nuclear pleomorphism.

fopt.com




: Focal , confined to dermis
without regional LN involvement

© 2 : Focal, confined to dermis
with regional LN involvement

3 : Multiple dermal fumor
with or without regional LN involvement

b= 4 Any tumor with distance metastasis
' or recurrence with metastasis

fhout systemic signs b: with systemic sign

N., WHO TNM classification of Tumours in Domestic Animal, 1980

fopt.com

Chemotherapy

Prednisolone: 1 mg/kg/day for 28 days (McCow et al., 1994)
Vincristine: 0.75 mg/m? weekly for 4 weeks (McCow et al., 1997)

Lomustine: 60 mg/m? weekly for 6 weeks (Rassnick et al., 1999)

Lomustine: 80 mg/m?weekly for 3 weeks

+ Prednisolone 30 mg/m? SID for 7 days or 20 mg/m? SID for 7 days
and 20 mg/m? every other day (Baldi et al., 2006)

Vinblastine: 2 mg/m? weekly for 4 weeks and biweekly for 2
months + Prednisolone: 2 mg/kgfor 1 month and 1 mg/ kg for 2
months (Thamm et al., 1999; Thamm et al., 2006)

fopt.com
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Action: Palladia kills tumor ceus.

Palladia cuts off the blood supply to the mast cell tumor.
Size : 10, 15 and 50 mg toceranib (as toceranib phosphate
per tablet)

A phase Il study to evaluate the toxicity and efficacy of alternating CCNU and high-
dose vinblastine and prednisone (CVP) for treatment of dogs with high-grade,
metastatic or nonresectable mast cell tumours.

Rassnick et al Vet Comp Oncol 2010 Jun;8(2):138-52

Safety and efficacy of a CVP protocol: CCNU (70 mg/m?) , VBL (3.5 mg/m?),
& prednisone (1-2 mg/kg; CVP) in dogs with MCT were evaluated.

A total of 17 dogs had nonresectable MCTs and 35 received CVP as adjunctive
treatment to locoregional control of metastatic MCTs or grade Il MCTs.

Response rate in dogs with nonresectable MCTs was 65%;
. 5 CR (median, 141 days) and 6 PR (median, 66 days).

U
I

% Overall PFS time in dogs treated in the adjuvant setting was 489 days.

Dogs with grade Ill MCTs had shorter PFS compared with dogs with
metastatic grade [ MCTs (190 days versus 954 days; p < 0.001).

fopt.com




Prospective Trial of Hypofractionated Radiation Treatment, Toceranib,
sone for Measurable Canine Mast Cell Tumors

Carlsten et al. J Vet Intern Med 2012 ;26 :135-141

s: The combination of toceranib, prednisone, and hypofractionated radiation
treatment (RT) will be well tolerated and efficacious.

17 dogs with measurable MCT amenable to RT.

All dogs received prednisone, omeprazole, diphenhydramine, and toceranib.
Toceranib was administered for 1 wk before initiating RT,

RT consisting of 24 Gy delivered in 3 or 4 fractions.

Overall response rate was 76.4%, 58.8% CR, 17.6% PR

Median time to best response was 32 days,

. Median progression-free interval was 316 days.

" Overall median survival time was not reached with a median follow-up of 374
days.

fopt.com

Case 4 A 8-year-old male shih
tzu presented with fast
growing, multiple raised
dome- shaped nodules on the
inguinal skin The nodule was
varied in size, 1-2 cm, red,
firm & well-circumscribed.

" Case 5 A 1-year-old male
) beagle was referred for

. evaluation of a fast growing,
nodule on the cervical The
nodule was 1x1 cm, firm &
well-circumscribed.
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Case 6 A 10-year-old male beagle presented with fast growing,
diffuse raised papules, erythematous macules and patches on
the inguinal skin.

TopL.com
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Describe the findings:

The aspirate harvested a monomorphic population of
round discrete cells in RBCs background. These cells have
moderate amounts of lightly basophilic cytoplasm; nuclei
are round, central to paracentrally located, with a finely
stippled chromatin pattern.

Nucleoli are absent or poorly visible, small, and round.
Anisocytosis and anisokaryosis are mild (case 4, 5).
Evidence of malignancy; binucleated cells, multinucleated
cells with severe anisocytosis were noted (case 6).

e Whatis your interpretation?
Cutaneous histiocytoma (Case 4, 5)
Malignant cutaneous histiocytoma (Case 6)
This originates from Langerhans cells, which are epithelial
dendritic cells with an antigen-presenting function
Histiocytoma are expected to be positive for E-cadherin,
CD1a, CD11a/CD11c/CD18, CD44, CD45, and MHC class II.

fopt.com




Reactive histiocytosis
e Cutaneous histiocytosis (CH)

— Multiple non-pruritic, painless cutaneous plaques
& nodules

— Head, neck, perineum, scrotum, & extremities

Systemic histiocytosis (SH)
Skin, nasal cavity, palpebral, sclera, lung,
spleen, liver, bone marrow, lymph nodes

Surgical excision (local disease)

Prolonged Immunosuppressive drugs

Guarded prognosis

fopt.com

Histiocytic sarcoma

Chlorambucil 4 mg/m? daily 11% 153 Leachetal, 2012
CCNU 90 mg/m? q 4 weeks 29% 96 Rassnick et al., 2010
CCNU 60-90 mg/m? q3-4 46% 106 Skorupski et al.,
weeks 2007
Liposomal doxorubicin 1 25.5% - Vail et al,, 1997
mg/kg q 3 weeks

fopt.com




Case 7 A 6-year-old male French
bulldog presented with slowly
growing small cutaneous nodule on
the right interdigit region

Describe the findings:

The aspirate harvested a monomorphic population of round
cells in a clear to mildly granular background, with rare RBCs.
The round cells have moderate amounts of blue cytoplasm,
occasionally showing a clear perinuclear halo, and discrete
cytoplasmic borders.

chromatin pattern, and some nuclei can be seen to contain
small round nucleoli. Anisocytosis and anisokaryosis are
moderate; rare binucleated cells are seen.

e Whatis your interpretation?
Plasmacytoma.

and, only rarely, in cats.
Plasma cells express markers typical of B lymphoid cells,
CD79a, lambda chain, & MUM1

Nuclei are round, eccentrically located, with coarsely clumped

This is a benign plasma cell tumor of the skin observed in dogs

fopt.com




Treatment and Prognosis

e Mass excision is gold standard but recurrence
mass either same or other sites were reported
(Cangul et al., 2002)

e Treatment: 0.1 mg/kg melphalan at orally once
daily, reducing to 0.05 mg/kg daily, & 0.5 mg/kg
prednisolone orally once daily for 10 days (Hayes
etal, 2007)

e Prognosis

— Fair for cutaneous plasmacytoma but may be
develops a lymphoma or multiple myeloma
afterwards

— Guard to poor for muco- cutaneous
plasmacytoma fppt.com

.

8-year-old female Schnauzer presented ith _inguinal swelling,
larged superficial inguinal lymph nodes and hematology revealed
kocytosis and lymphocytosis. fppt.com
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Describe the cells:

The background is clear with frequent lymphoglandular bodies
and a few bare nuclei.

There is a main population of pleomorphic, small & medium
lymphoid cells. These have scarce, deeply blue cytoplasm and a
clear perinuclear halo.

Nuclei are round, large in size (diameter 1-2 RBCs), slightly
angular or elongated, small, and eccentrically located, with
condensed chromatin and indistinct nucleoli.

e What is your interpretation?
Low-grade lymphoma
Lymphoma: low vs high grade
T-cell vs B-cell lineage
Histologic feature

fopt.com




Multicentric
Bilateral and/symmetrical peripheral lymphadenopathy.

*Tumor metastasis to liver, spleen, tonsil and bone marrow

Extranodal

Any location outside the lymphatic system such as eyes, central
nervous system, bone, testes, kidney, heart, and nasal cavity

Cutaneous
Multifocal or generalized skin involvement

Mediastinal or Thymic

Abnormal mediastinal lymph nodes with or without tumor
metastasis to bone marrow

Alimentary
Gut-associated lymphoid tissue involvement

Stage Involvement

Single lymph node or lymphoid

tissue in single organ involvement

I |Regional node involvement
IIT | Generalized node involvement

IV Hepatic and/or splenic involvement

Blood, bone marrow and/or other
organs involvement

Greenlee et al., 1990; Ettinger, 2003
fppt.com




eDisseminated (systemic) disease
Clinical signs are variable and depend on location of
the tumor

v’ Generalized lymphadenopathy  » Anorexia

v' Hepatosplenomegaly > Weight loss

v" Respiratory distress > Ascites

v" Pre-caval syndrome > PU/PD

v" Ulcerative dermatitis > Fever

v" Skin nodules and plaque » Emaciation
_": v Vomit and diarrhea

Vail and Young, 2007

fopt.com

Clinical Pathology Prognostic Factors

Red blood cell count (RBC) and Pack cell volume (PCV):
Anemic evaluation

Platelet count: Thrombocytopenic evaluation

Leukocyte count: Leukocytosis evaluation

Serum calcium: Hypercalcemia (Paraneoplastic’s syndrome)
Circulating lymphoblasts: Blood involvement

Humoral Factors and HHM

Hurnon! Faclons - ] =
B, THF TGF3, 9hH — ) [=Ca

pnw—L’;'I’_"f 4=Ca*
bl e

fppt.com




Application of Immunophenotyping and Heteroduplex
Polymerase Chain Reaction (hPARR) for Diagnosis of Canine
Lymphomas

t etal,2016 APJCP.17(6):2909-16
. 'J:.’r.,._l. t i

i 2 3 4 5 6 T B 8 10 % 12 13 14 i85 8

WEC peliet o LN cytology

Figure 3. Conventional and Heteroduoplex PARR
Results from both Peripheral white Blood Cells and
Lymph Node Cytologic Specimens Showed Distinct
Bands of Imnmunoglobulin Heavy Chain (IgH) Genes.
L =ExcelBand 100bp ladder; 1 =Cpu gene (130 bp): 2,5,8,11=
IgH major gene (120 bp); 3,6.9, 12 = IgH minor gene (120 bp);
4,7.10,13 =TCRy gene (90 bp); 1-7 = sample from peripheral
Figure 1. Diffuse Large B-cell Lymphoma (High  White blood cells; 8-13 = sample from lymph node cytology;
Grade). A) Cytopathology revealed typical large B cells with 5~/ and 11-13 = heteroduplex analysis; 14 = B-cell lymphoma
a large nucleus and large centrally located nucleolus (Giemsa, ~ Positive; 15 = T-cell lymphoma positive; 16= negative control
400x) B) Histopathology displayed round, oval or cleaved nuclei,

with reticular chromatin and large central nucleolus (H&E, 400x)

C) Pax5 was immunolabelled in nucleus of B cells (ICC, 400x)

D) Pax5 showed positive staining in nucleus of malignant B

I s (IHC, 400x) fopt.com

MULTI-AGENT THERAPY

High dese COP

Vincristing 0.5-0.7 mg/m?

Cyclophosphamide 250 mg/m?

Prednisclons
2 mg/kg/d for 7 days then |
mg/kg EOD

A 3 weekly cycle is continved for 1 year, and then te a 4 weekly cycle for further 6 months

MULTI-AGENT THERAPY

CHOP or L-CHOP

L-asparaginase
400 U /kg

Vincristine

0.5-0.7 mg/m?

Cyelophosphamide . -
250 mig) ‘md
Daxaruhicin

30 mg/m? or
1 mg kg

Prednisclone * ¥ -
2 mg/kg/d 7 d

1.5 mg /kg/d7 d

1 mg/kg/d 7 d

0.5 myg /ka/d 7 o 0om




Tanovea® for the treatment of lymphoma in dogs

Erik De Clercq

KU Levven, Department of Microbiology and Imrmmology, Rego Instmte for Medical Research, Heresraat 49, 3000 Leuven, Belgium

Biochem Pharm 2018: 154: 265-269

e Tanovea® (first named GS-9219, then VDC-1101,
generic name: rabacfosadine)

e Tanovea has been demonstrated to be effective
against non-Hodgkin’'s lymphoma (NHL) in dogs, as
well as canine cutaneous T-cell lymphoma,
spontaneous canine multiple myeloma, naive
canine multicentric lymphoma and relapsed canine
B-cell lymphoma.

fppt.com

Fig. 2 Representative FLT-PET/CT of a dog with
non-Hodgkin's lymphoma before and after G5-9219
treatment. FLT-PET/CT scan before (A) and 5d after
a sangle 0.66mg'ke dose of GS-9219 (B) in a dog
with stage V, Bcell nonHodgkin's lymphoma A
third scan was done 3wk following completion of
five cycles of G5-9219 (C). Bottom, whole-body FLT-
PET/CT scans at three time points; top, cross-sec-
tional FLT-PET/CT. Whole-body PE scan before
therapy (A) shows significant proliferative response
in affected lymphoid tissues (popliteal, mesenteric,
mediastinal, prescapular, submandibular lymph
nodes, and spleen). Scans repeated 5d after initial
therapy (B) and 3wk following campletion of all
treatment cycles (C) clearly indicate biological re-
sponse as measured by significantly diminished up-

take of tracers. Data taken from Vail et al [23].




Alternating Rabacfosadine/Doxorubicin: Efficacy and Tolerability in
Naive Canine Multicentric Lymphoma

Thamm et al, JVIM 2017: 31: 872-878

SUBSTAGE . IMMUNOPHENOTYPE
@
£ mo]i.'.;- +~ Substage a E et T Cell
5§ sod b : -+ Substage b § sod | W -~- BCell
@ " Lo g 4 i \
§ 60~ = 1 p=0.045 E’ 60+ \'l_ p < 0.0001
o 40 L, L a 404
= L b= 1-
£ \ i Pl 3 | (- =
8  20- = iy g 20 by
§ - L————|| . E b | - T
1t 0 — T
0 100 200 300 400 500 0 100 200 300 400 500
Days Following Treatment Initiation Days Following Treatment Initiation

Fig 2. Kaplin-Meier curves depicting effects of substage and immunophenotype on progression-free survival, P values indicate univarmte

verall response rate was 84% (68%; CR; 16%; PR).

verall median progression-free interval (PFI) was 194 days

- (216 for CR and 63 for PR).

were mild and self-limiting: gastrointestinal and hematologic AEs
t common.

bgs experienced dermatologic AEs, and 2 dogs developed grade 5
W fibrosis. fopt.com

log-rank valoes.




Surgical Oncology

Jetsada Rungpupradit DVM, Dr.med.vet.
Clinic for Small Domestic Animals and Radiology

Faculty of Veterinary Medicine, Mahanakorn
University of Technology

Surgical

|

Tumor treatment options

y

Radiation < | Non-surgical |—— | Chemotherapy

/

Ablative procedure Photodynamic
* Radiofrequency
* Cryoablation

* Hyperthermia Immunotherapy




Tumor Identification

l

. yes _ | Pre surgical Biopsy
Tumor Evaluatlon - Fine-needle aspiration
(FNA)
No - Needle-Core biopsy

v - Incisional biopsy
Surgical Planning - Excisional biopsy
- Intralesional
- Marginal resection
- Wide resection 5 Skin close
- Radical resection - Simple close

- Skin flap technique
- Skin graft

Open wound

management \/

+/- Chemotherapy/radiation ?

Presurgical biospy?

o
: P SST———— e o L:
na1a9 Biopsy azvinliiaaundasizniseinvisalal > | M blopsy
l Tuasu .
: . . Taddne —
Aumisadiilasanausnfiuilalidne > 11 biopsy
Nt
\ 4 1
% dl [ ¥ v M ﬂd ° b.
Brresenaaaulalunisineinua biopsy LLAg1 > | 1 DIOPSY
Tulasu |
3 : e .
Braasananlasulalunisinuniingua biopsy — 711 biopsy
l ladiaeu |
- ST ” — FRAPN o .
anaailudiasiinisin Chemotherapy sisa radiation sau > 91N bIOpsy

l UNAZNIFABLNNLAL

Surgical remove




Principle of Trucut biopsy (free needle technique)
PRINCIPLE OF TRUCUT BIOPSY

Fine-needle aspiration (FNA) Needle-Core biopsy

\/

Biopsy techniques

T

Incisional biopsy

Excisional biopsy

Fine-needle aspiration (FNA)

ailnsrinsdadld
* A 19-23 gauge needle
* +/- 10 ml hypodermic syringe

¥

an

*  Minimaly-invasive
o anamlilnelifiesnsdu (sedative)

Many ‘lumps and bumps' are
diagnosed via fine needle
aspiration which involves
removing cells directly

from the lump.

= d' = ¥ a ¥ A
® ATURANLAENNITRALITIUYULTIIUNAULLD

* wwndwmsu cutaneous, subcutaneous

mass (mass cells, lymphoma)
spleen uaz hepatic mass

v S |
ARDLAE
e iz cells yriazldlfiatiadinaumes awnsn
Aadrinreaiiesants wharliainns
grading 15
U
e lmunedudiesenaiia sarcoma

(mesenchyme origin) #ga cell aanunli
an analiinaaanuiilu false-negative




Needle-Core biopsy

ailnsringadld r
* True-cut needle biopsy (soft tissue) . :-s-“"‘&

* Jamshidi needle biopsy (ossified tissue) //-—-*’"}'

86

o 15 cell Bunugeraniulfitatiainamawinliiaunm

grading &

Principle of Trucut biopsy (free needle technique)

*  gunsniiustetiuiiesenietlutdesen daevied wse i

SHEATH

nszgniaglifiasrinnsaidlaein

HEEDLE WITH SLOT FOR SPECIMEN

o ananflufiasiinngmneeniu (sedative) visa local - PUSH wezoc nro esion
anesthesia F
° POSt biOpSV COmplicatiOI’l . Hemorrhage SLIDE SHEATH OVER HEEDLE TO CUT SPECIMEN

ALAS]

WITHDRAW HEEDLE, SHEATH AHD SPECIMEN

Incisional biopsy

allnsunaagld

* Biopsy Punch
* qilnsnlindn (wedge)

Ah

* nailuldeal lunevin pre surgical
biopsy

o 1§ cell Bungaaniulfitediadnaaeainlii

awnsn grading 14
Undesirable: Desirable:

ked o~ broad, shallow NAFoW
ABDLAE

e quilufiaslinnneengasNgiog

* Post biopsy complication :
Hemorrhage

Mormal tissue




Excisional biopsy

Scurce: Shane Y. Morita, Charles M. Balch, V. Suzanne Klimberg, Timothy M. Pawlik,
Mitchell C. Posner, Kenneth K. Tanabe: Textbook of Complex General Surgical Oncology:
WWW. accesssurgery.com

Copyright © McGraw-Hill Education. All rights reserved.
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Histopathology

Curative

\ 4

AUILAIA

Surgical Plan

l Palliative

* Intralesional

* Marginal resection
 Wide margin

* Radical resection

SRR skin

=i satelite Tumor

Primary Tumor

- Feactive Zone
£ e - Muscle Belly
Fazcial Plane

Subcutaneous
Tigsue




Surgical Plan

* Intralesional
— Incomplete resection of tumor (inside th epseudocapsule)
— Tduuzin
* Marginal resection
— g lélunadl lipomas visa Benign tumors
— Tluuzindwiulunsad malignant
* Wide margin

* Radical resection (iendquadezdauniuiiasanaaniun)

— 11U NTFALYL AT HANIN

Wide margin

——— Skin AafiaulilaanmAIanNIg
= >,
L e Histopathology

A9UDUAAUINAINLTBIBNANFITALNE A

Muscle
+

clear visa dirty margin

Correct

* Benign and most malignant carcinomas (savirsanaeu 1 cm+ deep 1 fascia plan)

* Soft tissue sarcoma (savinsanaevedisiies 3 cm+ deep 2 fascia plan)

* Mast cell tumor in dogs grade 1,2 (savwainaaustsiiasgn 2cm) waz grade 3 (sasineann
1euateiieagn 3 cm + deep 1 fascia plan)

* Mast cell tumor in cats (favisanseutlszanns 0.5-1 cm)




Signalmen + PE
+ Lab

Duration of
—>| ASA * | operation

class Pain level?

Fentanyl , Tramadol

Premedication [ Yes/ (0 NO ( mostly ASA class Ill) ) . )
+ —Sedative-Dexmedetonmidine; meditomidine Xylazine- | 4 Anticholinergic
* Major tranquilizer: Acepromazine
* Minor tranquilizer: Benzodiazipine
+/- Opiod : Morphine, Butorphanol, Buprenorphine,

?0Yes/ONO

v

Induction

e [M: Zolatil ®, Ketamine
* IV : Zolatil ®, Ketamine, Proprofol, Alfaxalone, Etomidate

* Mask : Isofuran, Sevoflurane

!

— Local anesthesia ? [0 Yes/ [0 NO
Maintain * Infiltration
* Inhalation : Isofuran, Sevoflurane, +
* Nerve block
Desflurane .
e Epidural block
ASA Class 3, 4
*  Morphine 0.2-0.3mg/kg/IM siia Acepromazine
Sedative (wnld dose angn) —I— * Dogs: 0.02-0.05 mg/kg
. Butorphanol 0.15-0.2 mg/kg/IM IM, or SC.
*  lunsilli® morphine anwnenld tramadol * (Cats: 0.05-0.2 mg/kg
4 mg/kg/ IM unuls IM, or SC
l 58 15-20 mﬁ\
Induction Zoletil ® 1.5-2 mg/kg/ IV * Proprofol 24 me/kg/IV 1i3o
olet s e Alfaxalone 1-2 mg/kg/ IV

ET tube intubation

Maintain Isofluran 2-3 % + Oxygen




ASA Class 3, 4

*  Morphine 0.2-0.3mg/kg/IM 1iia
. (uwuald dose ffhzgm)
Sedative *  Butorphanol 0.15-0.2 mg/kg/IM
*  lunsilid morphine anunsnl4 tramadol
4 mg/kg/ IM unuls
78 15-20 W
N
Induction * Diazepam 0.2-0.25 mg/kg/IV vize
* Midazolam 0.1-0.2 mg/kg/TV
l 79 1 W
* Proprofol 2-4 mg/kg/IV H30
* Alfaxalone 1-2 mg/kg/ IV
l ET tube intubation
Maintain Isofluran 2-3 % + Oxygen
Surgical tumor remove
/ pndilalfiutle
ualingnannn @m0t ueand1enan laanunsaiinfamiaan
RV PSIITRE N EIRITES L Tlaruld viraNusamrauLNags
Flating
Simple suture Skin flap
closure Tension relief

technique Skin grafts




SURGICAL REMOVE MAMMARY NEOPLASIA

Table 2: Guidelines for choice of type of surgical excision for canine mammary
tumors depending on location and extent [1-3, 5-7, 11, 13, 16, 27].

Tumor location Type of surgical excision

Single benign tumaor <0.5-1 cm Lumpectomy or nodulectomy

Multiple benign or malignant tumors Ll CRon S [Iesle Do

<0.5-1 cm in one or both chains

Multiple large tumors in one or both

staged or concurrent bilateral
mastectomies
Regional/unilateral mastectomy-
staged or concurrent bilateral

Lumpectomy

chains )
mastectomies

Single large tumor in one gland Regional or unilateral mastectomy

Single large tumor with central Slmple maSteCtomy

location in one gland with distinct
anatomic boundaries

Simple mastectomy/regional or
unilateral mastectomy

= W P =

Malignant tumor adhered to underlying | Regional or unilateral mastectomy
tissues incorporating muscle/fascia 5

6)

. i Regional mastectomy
Tumor/tumaers in adjacent glands or

between glands Regional or unilateral mastectomy

Regional mastectomy of glands 1-3
+ axillary node remaoval or unilateral
mastectomy

Tumors located in or between glands
1,2and 3

Tumors located in or between glands
3,4and 5

Regional mastectomy 3-5 + inguinal
node removal or unilateral mastectomy

o > . Unilateral mastectomy
TuuafiNaz N RAIRNLNEILALAY LAAZILUEYN

oivia Unilateral wwsnzlanafiazily
malignancy gnn

N12ENFAALAN NN NAT MU TN 19NN
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TENSION LINES AND TENSION RELIEF

Long /
axis / . —
of /
wound o
\ 7
A Little tension—
small “dog ears”
R
A
Al
ik
- N
g § Long
e axis
X/
woun
§\ Greater tension—
large “dog ears”
Ventral Dorsal B

skin tension lines in dogs. . A, Wound edges showing little tension
(Modified from Irwin DHG: Tension lines in and

the skin of the dog, J Small Anim Pract small dog ears. B, Wound edges showing
7:595, 1966.) greater tension and large dog ears.
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First bite

Cutaneous
trunci muscle

3

No bite

|74
I |

e
Skin defect
Second bite

skin advances toward
center of wound

4
| first walking
Tl et suture
Skin defect

N NN

walking suture

Cutaneous
trunci muscle
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P A

\Eans o
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FIG 16-20. Before wound closure, use scissors to under-
mine skin and subcutaneous tissue or skin and panniculus
muscle and fo separate them from the underlying fissue.

Linear closure
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N Skin
A tension
Combined
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4 cm
Central
axis Skin
B tension
Bow tie
technigue
4cm
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Mesh releasing incisions
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Graft taken from &3
patient's healthy skin 8 % Skin is meshed

to cover a
large wound

A skin flap a piece of skin that has its own
blood supply (i.e. still attached to the

body by a major artery and vein or at its
base) and placed on a wound.

A skin graft, had does not have its
own blood supply. It is a thin piece of

skin that was shaved off the body and
placed on the wound.




Classification of skin flap

Subdermal

Skin flap

Local flaps Axial flaps

* rotation
* transposition
* interpolation




Double H-flap
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Interpolation flap

What type of flap is this?

A -
B G :"l i "_J +

Direct cutaneous vessels used in axial pattern flaps

Ventral

midline

incision Dorsal
midline
incision

L]
1
1]
]
|
i
|
i

Tarry Lawrmon, Vigrus Tach

Flgure 1. Feline axial pattems for the variows flap procedures (1) caudal
superficial eplgastric, (2) thoracodorsal, (3) caudal aurlcular, (4) superficlal
temporal, {5) deep circumfiex lllac, and (6) laterocaudal.

Copyright @ 2007 by Mosby, Inc., an affiliate of Elsevier Inc.

Direct cutaneous vessels used in axial pattern flaps.
1, Caudal auricular; 2, omocervical; 3, thoracodorsal; 4, caudal superficial epigastric;

5, medial genicular; 6, deep circumflex iliac; 7, superficial lateral caudal (inset);
8, superficial brachial (inset);9, superficial temporal.




Oocervical Cervical cutaneous branch | Prescapular Iymph node Facial defects
of the omocervical attery Eat reconstruction
Cervical defects
Ahoalder defects
Axillary defects
Thotacodorsal Thotacodorsal attery Caudal shoulder Thoracic defects
deptession Shoulder defects
Forelitmb defects
Ayillary defects
Brachial Supetficial brachial attery | Distal part of humerus, Antebrachial defects
cranial to elhow Elhow defects
Caudal superficial Caudal supetficial Caudal to last mammary Hind leg defects
epigastiic aval epigastiic artery glatid Flank defects
pattern flap Perineal defects
Preputial defects
Deep citcumflex Depp citcumflex iliac Point cranio-ventral of Thoracic defects
aal pattern flap attery dorsal or vertral witiz of ilivm Lateral abdomitial wall defects
branches Flank defects
Lateral thigh defects
Creniculat aial Genicular artery Lateral to tibial Lateral and medial aspect of lower
pattern flap tuberosisty lityty

Caudal auricular




Omocervical axial pattern flap

Thoracodorsg Artery




Forelimb fold flank fold flaps

Caudal Superficial
Epigastric




Caudal superficial epigastric axial pattern flap




SKIN GRAFT

Indications for Grafts What are unsuitable sites
e Burns for grafting?

» Specific surgeries that

may require skin grafts * Tendon
for healing * Infected Wound
* Areas of prior infection e Highly irradiated

with extensive skin loss.

* Cosmetic reasons in
reconstructive surgeries.

Type of Graft Advantages Disadvantages

T f G ft Thin Split -Best Survival -Least resembles original skin.
y p e O ra Thickness -Heals Rapidly -Least resistance to trauma.
-Poor Sensation

-Maximal Secondary Contraction

Thick Split -More qualities of -Lower graft survival
Thickness normal skin. -Slower healing.

-Less Contraction
-Looks better
-Fair Sensation

Epidermis

Dermis

’ normal skin. -Donor site must be closed
f
Y

|
L3 -Minimal surgically.
¥
Wl

Secondary -Donor sites are limited.
contraction

Full thickness -Resistant to
trauma

2 J -Good Sensation

-Aesthetically
pleasing

i A
y _SFJM thickness Full Thickness | -Most resembles -Poorest survival.
|
i
Lé
T

Indications for full thickness Indications for this split

* premalignant or malignant lesions

* nasal tip, helical rim, forehead, eyelids,
medial canthus, concha, and digits

* Size of the wound is too large to
use a full thickness graft (Burns)




Type of grafts

/\

Sheet graft

Punch/Stamp/Seed/Pinch

Unmeshed

Meshed

v




Requirements for Survival

Bed must be well vascularized.

1. The contact between graft and recipient must be fully
immobile.

2. Low bacterial count at the site.

The Process of Take
Phase 1 (0-48h) — Plasmatic Imbibition
Diffusion of nutrition from the recipient bed.
Phase 2 — Inosculation
Vessels in graft connect with those in recipient bed.
Phase 3 (day 3-5) — Neovascular Ingrowth
Graft revascularized by ingrowth of new vessels into bed.

Dressing and bandaging

a cast or splint to keep
immobilized

niermediale ayer

Place a secondary absorbent layer

Contact layer

Apply AB ointment and no-adherent dressing to
avoid an overgrowth of normal flora

apilszasAaasnis bandaging

1) Promotes good contact between graft and recipient tissue (Minimizes graft
movement)

2) Removes exudate from the region of the graft
3) Prevents soiling and bacterial contamination of the wound.

**Change dressing and Graft inspection every 24-48 hrs
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CHEMOTHERAPY PROTOCOL FOR
COMMONTUMOR IN PRACTICE

TYPES OF CANCERTREATMENTS

M Surgery: surgical removal of tumors is a very common and
valuable approach for solid tissue tumors.

M Radiotherapy: or "radiation" therapy is available at large
veterinary institutions.

B Chemotherapy:is the use of certain drugs alone, or in
combination to control tumor growth.

2

B Treatment goal: “quality of life”’ vs ‘“‘quantity of life”
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USE OF CHEMOTHERAPY INVETERINARY MEDICINE

M Primary Chemotherapy (Neoadjuvant
Chemotherapy)

M Sole therapy for systemic cancer (lymphoma, multiple myeloma)

M Therapy prior to surgery or radiation therapy to decrease size of
tumor or systemic effects of tumor

M Adjuvant Chemotherapy
M Following local treatment (surgery or radiation therapy)
M Osteosarcoma, haemangiosarcoma and feline injection site sarcoma.

7

M Mammary, thyroid, anal sac, bladder and tonsillar cancers

M Palliative Chemotherapy

M control symptoms or effects of cancer to improve quality of life

B Metronomic Chemotherapy

B The concept of high-time chemotherapy, defined as the longest
possible period of drug exposure at a given desired drug
concentration, is very useful for long-term therapy




M Cell cycle specific drug (CCSD)

B M phase: Vincristine,Vinblastine, Paclitaxel

M S phase: Cytarabine, Hydroxylurea, Metrotrexate e

M G2 phase: Bleomycin

0O Cell cycle non-specific drug (CCNSD)

QO Alkylating agent:

Survival Proliferation

Signal transduction
inhibitors

Cross-linking
agents

DNA replication

G,
Growth phase

» Nitroxourea, Procarbacine, Cisplatin, Carboplatin

0 Cytotoxic antibiotic:
» Doxurubicin, Epirubicin

SIDE EFFECTS COMMONTO ALMOST ALL DRUGS

Toxic Effect and Grade

Signs

| (mild)

< 2 day’s duration

Anorexia 2 (moderate) 22 but < 5 day’s duration

3 (severe) 25 day’s duration, |0%weight loss

I (mild) | to 5 episodes per day; < 2 days
Vomiting 2 (moderate) 6 to 10 episodes per day

3 (severe) Intractable; requires hospitalization

I (mild) 3 to 7 watery stools per day; < 2 days
Diarrhea 2 (moderate) > 7 watery stools per day

3 (severe)

> Bloody stools; requires hospitalization

I (mild)

Segmented neutrophils > 2,000 and < 3,000/uL

Neutropenia 2 (moderate)

Segmented neutrophils > 1,000 and < 2,000/pL

3 (severe)

Segmented neutrophils < ,000/pL

| (mild)

Platelets > 100,000 and < 200,000/uL

Thrombocytopenia 2 (moderate)

Platelets > 30,000 and < 100,000/uL

3 (severe)

Platelets < 30,000/uL




RELATIVETUMOR SENSITIVITY TO CYTOTOXIC DRUGS

Chemosensitivity

¥ High

B Moderate

B Low

Tumor type

Lymphoma
Myeloma Forms of leukaemia

Transmissible venereal tumor

Mast cell tumor

High grade sarcomas (E.g. osteosarcoma,
haemangiosarcoma)

Slowly growing sarcomas
Carcinomas

Melanoma

Type of Tumor

Type of Treatment

Lymphoma

Mast Cell Tumors
Mammary Tumors
Osteosarcomas (bone)

Hemangiosarcoma

Transitional Cell Carcinoma

Chemotherapy (several types available)
Surgery usually not advantageous

Surgery +/- chemotherapy, radiation
Surgical (+/-chemotherapy)
Surgical + chemotherapy

Surgical + chemotherapy

Surgical + chemotherapy




CANINE AND FELINE LYMPHOMA

M 10% to 25% of tumors in dogs are lymphoma.

M 80% of lymphoma cases in dogs are the multicentric form.Alimentary
(=7%), cutaneous (=6%), mediastinal (=3%)

B Most dogs with lymphoma (60-80%) are asymptomatic.

M B-cell versus T-cell lymphoma is an important predictor of prognosis.

B Phenotype is the best independent prognostic factor; prognosis is
worse with T cell than B cell. 13

* Multicentric

* generalized lymphadenophathy and hepatic,
splenic, tonsil and/or bone marrow
involvement

¢ Mediastinal

* mediastinal lymphadenopathy with or
without bone marrow infiltration

* Alimentary

* solitary, diffuse, or multifocal gastrointestinal
(GI) infiltration, with or without
intraabdominal lymphadenophathy

* Cutaneous
* multifocal or generalized skin involvement

¢ Extranodal

+ affecting any organ or tissue (e.g. renal, 14
neural, bone, testes, heart, ocular, nasal cavity)




ETIOLOGY

M The etiology of canine lymphoma is largely unknown and likely

multifactorial

M Genetic and molecular factors
M Infectious factors

M Environmental factors

B Immunosuppression

CLINICAL STAGING FOR DOMESTIC
ANIMALSWITH LYMPHOMA

I Single lymph node

Il Multiple lymph nodes in a regional area

1] Generalized lymphadenopathy

v Liver and/or spleen involvement (with or without stage lll)
\' Bone marrow or blood involvement and/or any non-lymphoid
organ (with or without stages | to V)
Substage a Without clinical signs of disease
Substage b With clinical signs of disease

Geneva, 1980,World Health Organization

16




Lymph nodes:

Mandibular* @
Popliteal* @
Prescapular ()
Axillary @

Inguinal 0

*Easiest to feel if
enlarged

CLINICAL APPEARANCE

M The most common complaint is generalized lymphadenomegaly.

M Clinical substage b (20 to 40%) with anorexia, lethargy, fever, vomiting,
diarrhea, weight loss, melena.

M Clinical signs tend to be nonspecific and depend on location of tumor.




Lymph node histology
CBC

Serum chemistry profile
Urinalysis

Phenotyping

Abdominal ultrasonography
Thoracic radiography

Bone marrow cytology

20




THERAPY

B Untreated dogs and cats live an average of 4 to 6 weeks once a diagnosis
of intermediate or high-grade lymphoma has been established.

M In general, lymphoma is a systemic disease and requires a systemic
approach to therapy (i.e.,chemotherapy, immunotherapy).

M In cases of solitary nodal or extranodal lymphoma, local therapy involving
either surgery or radiation may be indicated.

M Typical response rates with prednisone as a sole therapy are 50%, with
median duration of 2 to 3 months

21

FIRST-LINE CHEMOTHERAPY FOR UNTREATED
CANINE LYMPHOMA

Protocol | Response rate (%) | Median remission Median survival
(months) (months)
CHOP 85 8.5 12
COP 75 4.7 8
Doxorubicin 75 5.3 7.3
CCNU 53 1.4 4

CCNU (Lomustine)
COP (vincristine, cyclophosphamide, prednisolone)
CHOP (vincristine, cyclophosphamide, doxorubicin, prednisolone)

22




SECOND-LINE CHEMOTHERAPY FOR

RESISTANT/REFRACTORY CANINE LYMPHOMA

Response rate (%) | Median remission (months)

MOPP 65 22
CCNUY/L-asparaginase/ 82 2.4
*prednisone

CCNU 27 3.1
Dacarbazine 35 1.5

MOPP (mechlorethamine, vincristine, procarbazine, prednisone)
CCNU (Lomustine)

23

SYSTEMIC CHEMOTHERAPY IN DOGS WITH
INTERMEDIATE AND HIGH-GRADE LYMPHOMA

Drug, Dosage and Route Drug, Dosage and Route

Vincristine 0.5-0.7 mg/m? IV, Vincristine 0.5-0.7 mg/m? IV
L-asparaginase 400 1U/kg SQ
Prednisone 2 mg/kg PO, q24hr

2 Cyclophosphamide 200 mg/m? IV 13 Cyclophosphamide 200 mg/m? IV
Prednisone 2 mg/kg PO, q24hr

3 Vincristine 0.5-0.7 mg/m? IV 15 Vincristine 0.5-0.7 mg/m? IV
Prednisone | mg/kg PO, q24hr

4 Doxorubicin 25 mg/m? IV 17 Doxorubicin 25 mg/m? IV
Prednisone | mg/kg PO*

6 Vincristine 0.5-0.7 mg/m? IV 19 Vincristine 0.5-0.7 mg/m? IV

7 Cyclophosphamide 200 mg/m? IV 21 Cyclophosphamide 200 mg/m? IV

8 Vincristine 0.5-0.7 mg/m? IV 23 Vincristine 0.5-0.7 mg/m? IV

9 Doxorubicin 25 mg/m? IV 25 Doxorubicin 25 mg/m? [V 24

Wisconsin-Madison 25 week (UW-25)-CHOP




COP PROTOCOL FORLYMPHOMA IN CATS

________Drug | Frequency of Drug Delivery

Cyclophosphamide 300 mg/m? IV Given every 3 weeks on the day after
vincristine. Discontinued if animal is in
complete remission at | year.

Vincristine (Oncovin) 0.75 mg/m? IV Given weekly on weeks [, 2, 3,and 4,
then given every 3 weeks thereafter on
the day before cyclophosphamide,
Discontinued if animal is in complete
remission at | year.

Prednisone/ prednisolone 50 mg/m? Given daily for | year.

orally

NOTE: A complete blood count (CBC) should be performed prior to each treatment. If
neutrophils are <1.5 x 109/L, wait 5 to 7 days and repeat the CBC.Treat if neutrophils are
2.5 x 109/L.

COP protocol: overall complete response rate 70% (Haney et al., 2009)

25

TANOVEA-CAI| (RABACFOSADINE)

M Tanovea® is an exciting new chemotherapy drug for lymphoma,

US FDA (Food and Drug Administration) in 2017.

B Tanovea is administered IV on a 3 week schedule.

B The most common side effects include decreased white blood cell count,
diarrhea, vomiting, decreased or loss of appetite, weight loss, decreased
activity level, and skin problems (hair loss, sores, and scabs).

B Rarely pulmonary fibrosis, hyperbilirubinemia, and proteinuria.
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Journal of Veterinary Internal Medicine ACYIM

Standard Article

J Vet fntern Med 207

Alternating Rabacfosadine/Doxorubicin: Efficacy and Tolerability in
Naive Canine Multicentric Lymphoma

D.H. Thamm &, D.M. Vail, G.S. Post, T.M. Fan, B.5. Phillips, S. Axiak-Bechtel, R.S. Elmslie,
M.K. Klein, and D.A. Ruslander

Background: Standard of care treatment for multicentric lymphoma in dogs remains doxorubicin (DOX)-based combina-
tion chemotherapy, bul owners may hesitate o commil the time and financial resources 1o complete such a protocol, typi-
cally requiring 12-16 visits. Rabacfosadine (RAB), a double prodrug of the nucleotide analog 9-(2-phosphonylmethoxvethyl)
guanine. has substantial single-agent activity in dogs with lvmphoma. and a different mechanism of action than DOX.

Hypothesis/Objectives: Our objective was to evaluate the efficacy and adverse effect (AE) profile of alternating doses of
RAB and DOX in dogs with naive multicentric lymphoma.

Animals: Fifty-four dogs with previously untreated lymphoma.

Methods: Open-label, multicenter prospective clinical trial. Dogs received alternating RAB (1.0 mg/kg [V weeks 0, 6, 12)
and DOX (30 mg m® IV weeks 3, 9, 13). Dogs that achieved complete response (CR) were followed by monthly evaluations.
Complete clinicopathological evaluation and assessment of remission and AEs were performed every 21 days.

Results: The overall response rate was 84%, (68%; CR; 16%; partial response [PRY]. The overall median progression-free
interval (PF1) was 194 days (216 for CR and 63 for PR). Most AEs were mild and self-limiting: gastrointestinal and hemato-
logic AEs were most common. Thirteen dogs experienced dermatologic AEs. and 2 dogs developed grade 5 pulmonary
fibrosis.

Conclusions and Clinical Importance: Alternating RAB/DOX generally was well tolerated and resulted in PFIs comparahble
to standard DOX-based multi-agent protocols, with fower treatment visits. Most adverse events were mild or moderate and
self-limiting. Further studies are warranted to explore long-term outcome and other RAB chemotherapy combinations.

Key words: Chemotherapy: Dog; Guanine: Lymphosarcoma.

MAST CELLTUMORS (MCT))

Mastocytoma or mast cell sarcoma

B Most common malignant cutaneous tumor in the dog
(16% to 21%)

M Primarily a disease of older dogs (mean age 9 yrs) and
ranging 3 wks to19 yrs

£
4
M Most occur in mix breeds
. . “
B Boxers, Boston terriers, Labrador retrievers, Beagles
o
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PARANEOPLASTIC SYNDROME

M Mast cell tumors can give rise to paraneoplastic disease associated with
histamine or heparin and protease release from degranulating tumors.

B Gastrointestinal ulceration (35% to 83%)
M Gl haemorrhage, vomit, melena, anorexia and abdominal pain.
M Erythema & wheal formation of subcutaneous
M Acute anaphylaxis reaction: sudden onset massive release of histamine

M Delayed wound healing

© 20089, Clifford, Bor‘ﬂan

CLINICAL STAGING SCHEME FOR DOGS

WITH MAST CELLTUMORS (WHO TNM)

I One tumor confined to the dermis without regional lymph node
involvement
a.Without systemic signs b.With systemic signs

Il One tumor confined to the dermis with regional lymph node
involvement
a.Without systemic signs b.With systemic signs

I Multiple dermal tumors or a large infiltrating tumor with or without
regional lymph node involvement
a.Without systemic signs b.With systemic signs

vV Any tumor with distant metastases or recurrence with metastases
a.Without systemic signs b.With systemic signs

32




M FNA cytology gives a diagnosis for 92-96% of MCTs

M Toluidine blue staining

M Give diphenhydramine before or after aspiration

M Histopathology biopsy for histological grading
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B Grade of the tumor is an important prognostic marker BV T 7 B

B Immunohistochemistry

B PCR : c-kit mutation
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TREATMENT

B The primary treatment modality for mast cell tumors is surgery.

M Radiation treatment is usually reserved as an adjunct to surgery where

complete excision cannot be achieved.

B Chemotherapy is used to:

B Reduce tumor burden prior to definitive surgery

M In high grade tumors or where there is evidence of systemic spread

B Postoperatively where a tumor has been incompletely excised and
a further surgery is not possible or radiation therapy is not

available.
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MNo
MCT & no metastasis: » FNA regional LN (See figure 3b)
Grade Known?
| Yes
Grade Ifil % ¥ Grade Il with high M1 / Grade Il
Is wide surgical excision possible? 1 Is wide surgical excision possible/findicated?
No Yes Yas No |
Adjuvant radiotherapy SURGERY Adjuvant or palliative
and/or chemotherapy® - Grade I: 2cm lateral, 1 deep plane radiotherapy and!ur
Grade II: 2-3 cm lateral, 1 deep plane - chemﬂlhffﬂp‘r
Grade IIl: 23em, 1 deep plane

‘________..- Histopathology —-.___‘_____*

Complete margins Incomplete or narrow margins

¥

Grade | or Ii: Monitoring Grade |: Second surgery or radiotherapy or
Grade Ili: Momtorlng,{qnmder chemothera;!’gr monitorning

Grade II: Second surgery or radiotherapy
Grade |ll: Second surgery or radiotherapy
M.ID chemutherap!,r/

* Cheice based on grade and prognostic faclors

/,A\
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Cytologically confirmed MCT, grade unknown
Or

FNA of regional lymph Irode; positive/doubtful

Surgery
Wide local excision of mass (2-3cm lareral,

1 deep plane) & excision of lymph node
{Marginal)

L 3

Histopathology
To check grade, marging and
Lymph node [LN) Invelvement

a———_/—_\“"\‘—ﬂ

Complete Margins Incomplete or narrow margins
Negative LN \wmm M:me
Geade | or 11: Monitoring Grade kLM rerncval +/-Radsation Grade I: Second surgery Grade |: Second Surgery « LN remaval «f
| Grade Iil: Chemotherapy || to LN bed Grade Ii; Second surgeny or Radiation to LN bed
Grade |z LM rerrawal +f-Radiation radiation Grade 11: Second Surgery (or radeation) s
13 LN bed Grade |l Second surgery or LM remoeal +fRadamon to LN bed «/-
| Grade il 4/ LN removal AND | Radiation AND l:l_||.|m:|1v¢ Chemotherapy
< ':hlmm.lmapr'.r || chemotheragy Grade 111: Second Surgery lor raciation)e /-
LN mﬁl\lﬂ ﬂ'ltmuth:rm -
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Recurrent Mast Cell Tumour:
Amenable to wide surgical excision

a—'q.._\_\_‘-
Yes e e NO
— h‘-‘-\-\_\"""—--_\_
L Consider surgical excision to
surgical resection | microscopic disease followed
by radiotherapy
_| Mot possible or
Y - radianon unavalable
Histopathological | 1
assessment of margins | =
S { Cuns:u:lnr RTK:ftt:u:era ml:- crr\
F e
I _mastinib
Dl M“iﬁy Rx Darty Margins . sunlb &
i o l
" 1* Chaoice : Re-surgery ¥
Maonitor | nd
2™ Choice : Radiothera
3" Chaice : Che muther%;'r > Long-Term Treatment
— Monitor Closely
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TREATMENT GUIDELINES FOR DOGS

WITH MAST CELLTUMORS

STAGE | GRADE | RECOMMENDED TREATMENT | FOLLOW-UP

1,2 Surgical excision Complete: observe
Incomplete: second
surgery or
radiotherapy; chemo

I 3 Chemotherapy* Continue chemo

Il [,2,3  Surgical excision or radiotherapy CCNU and
prednisone *

I, 1v 1,2,3 Chemotherapy* Continue chemo
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Protocol

Procedure

MST Complete

remission

(incomplete) with
radiation

Vinblastine Surgical with 893 days 45% (Olsen et
+prednisolone chemotherapy (complete) al., 2018)
+toceranib phosphate 181 days
(incomplete)
Vinblastine Surgical with >2092 days (Camps-
+prednisolone chemotherapy (complete) Palau et al.,
+cyclophosphamide 145 days 2007)
(incomplete)
Lomustine CCNU Chemotherapy only 107 days 25% -
+Prednisone Surgical with 1103 days
+vinblastine chemotherapy
Prednisolone Surgical with 276 days - -
+vinblastine chemotherapy
Vinblastine Surgical with 1374 days - (Thamm et
+prednisolone chemotherapy al., 2006)
+radiation and radiation
Surgical only Surgical 30 days - -
Radiation Surgical 720 days - -

39

VINBLASTINE/PREDNISOLONE

PROTOCOL FOR CANINE MCT

Ilﬂﬂllﬂﬂ-ﬂﬂlﬂlﬂlﬂ

Vinblastine
2 mg/m?* IV

Prednisolone
| mg/kg daily PO

Prednisolone
| mg/kg e.o.d PO

40




SINGLE PREDNISOLONE

Ilﬂﬂllﬂﬂ-ﬂnmlﬂlﬂ

Prednisolone
2 mg/kg daily

Prednisolone X X
| mg/kg daily

Prednisolone

| mg/kg e.o.d —

41

CHEMOTHERAPY PROTOCOLS FOR DOGS
WITH MAST CELLTUMORS

Prednisolone | mg/kg PO q 24 h
Cyclophosphamide 250-300 mg/m? PO day 8-11
Vinblastine 2 mg/m? [V day |
(9 21 day)
Prednisone 50 mg/m? PO q 24 h for | week;
then 20-25 mg/m? PO q 48 h
Lomustine (CCNU) 60 mg/m? PO q 6 wk
Vinblastine 2 mg/m? IV q 6 wk

(dog receives lomustine, 3 weeks later vinblastine, 3
weeks later lomustine again, and so on)

Toceranib (Palladia) 2.2-2.7 mg/kg PO, on Mon,Wed, Fri
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CHEMOTHERAPY PROTOCOLS FOR DOGS

WITH MAST CELLTUMORS

M 3.Tyrosine kinase inhibitors (TKIs) are a new class of drug

that may be used in instances of nonresectable or recurrent
mast cell disease where conventional therapy is not
appropriate or available.

M Toceranib phosphate (Palladia®, Pfizer Animal Health), approved for use in
recurrent, nonresectable grade I/l MCT.

B Masitinib (Masivet®, AB Science), approved for use in nonresectable grade
[/ MCT with established c-Kit mutation, which should be confirmed before
treatment. “

SUPPORTIVETHERAPY

B H2 antagonists to treat gastric ulceration High grade

M cimetidine (4 mg/kg PO q 8 h), tumors may
secrete

B ranitidine (2 mg/kg PO q 12 h), histamine,

B famotidine (0.5—-Img/kg PO q 12-24 h) heparin.

B proton pump inhibitor omeprazole (0.5-1mg/kg PO q 24h ).

M HI antagonists to decrease the adverse effects of histamine release on
peripheral vasculature and wound healing

B diphenhydramine (2—4 mg/kg PO q 12 h).
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TRANSMISSIBLEVENEREALTUMOR ;TVT

TRANSMISSIBLEVENEREALTUMOR ;TVT

B Chemotherapy is the most common and effective method
for the treatment of TVT (Amber et al. 1990).

M Vincristine sulfate 0.5-0.7 mg/m? IV or 0.025 mg/kg once in a
week for 3 to 6 treatments.

B The cure rate varies at 90-95%.

M Resistant cases can be treated with doxorubicin (25 to 30
mg/m? IV, every 21| days for 3 treatments).
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M L-asparaginase (400 1U/kg, SC) q | or 2 week

M Oral prednisolone
M first week 2 mg/kg/day
M second week |.5 mg/kg/day
M third week | mg/kg/day
M last week 0.5 mg/kg/day

M ovariohysterectomy (Da Silva et al. 2014).

47

SAFETY CONCERNS

M For patients, family, other pets
M Teratogenic — children, pregnant owners

M Immunosuppressive — latent or opportunistic infections in
patients

M Risks of exposure

M handling medications — wear gloves, wash hands, keep separate from
other medications

M handling excreted drug in vomit, urine, stool

48




THANKYOU FORYOUR ATTENTION

THANKYOU FORYOUR ATTENTION




Il wndvnsdugynig

Wmtdhgvsuasianunisnszate Inganianienisunng

it s s i

o

e

sal
D
=
=3
afla,
3]
Lo
)]
2
oD

NFURUYUVYURBUEUENWAA §1TNUANZNTINNTOMITUALEN

dwinowAnEnssunsoImsIaY
ns:NsovansISIGY

1 HVITNITAULNITUNITDINRITUAZEYN

o Q‘ a
NIV.INYDINGNS,UUENAN LS szilsunsvne

HB1UBNITNHUR U UNLULTEUBUANAR

v & o o
71ﬂlﬂﬂﬂwuﬁﬂ~3ﬂiullﬁyﬂﬂﬁ1§

dwinowAnEnssunsoImsIaY
ns:NsovansISIGY




191318 laeNgUR_UNY

® YNUANAA ANWUTLAN I LAY &

° IneaNgNIUTTN ©

USZLAN

©

o

. 98. MUY

en

<&

98. 1UUNY

SUANAR LA LN
AD819
Heroin, Metamphetamine

Codeine, Morphine, Pethidine, Fentanyl,

Medicinal opium, Methadone
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Acetic anhydride, Anthranilic acid
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1aA13u (Cocaine)

landu (Codeine)

Tawluuanlaian (Diphenoxylate)

wunila (Fentanyl) .
Hlugn (Medicinal Opium)
wnlay (Methadone)
1951 (Morphine)

WNAY (Pethidine)
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aanglalau (Oxycodone)

ahinownn:nssumsonsiazul
ns:nsovasISUGY

gnananvilneglulsznm 4 Tusuuuudngaudndvnglvungnan
WaUfuRnIsuazn1AAaIMNTINLINI & 2 ngu laun

1. N Ergot Alkaloids
. 2. nguinlgluiasluanisuazn1Agnaunssa tauwna -

Anthranilic acid &g Acetic anhydride
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1 Mescaline, Psilocine, Cathinone
2 Ephedrine, Pseudoephedrine, Midazolam, Ketamine,
. 2¢. 971%U18  Phentermine, Alprazolam -

3 Amobarbital, Pentazocine, Pentobatbital
4 Diazepam, Lorazepam

— I9929ngNdUTEN b NIMUELAENFUNUNUT B8, —

1. Sedative hypnotic/Anti anxeity/ Insomnia
>Alprazolam 0.25,0.5 wLae 1 mg.

> Rohypnol (flunitrazepam 1 mg.)
>Zolpidem 10 mg.

> ALODORM (nitrazepam 5 mg.) -

>Midazolam 5 mg/1 mlinj uag 15 mg/1 mlinj

2. gnguine1 ADHD - Methylphenidate ynguwuu
3. g1aAUIWEN — Phentermine (Duramine, Panbesy 15 mg.ltas 30 mg. )
4. Nasal decongestan - Pseudoephedrine 30mg, 60 mg. LLae Syrup

5t Sus] - Ephedrine HCl inj, Ketamine inj
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iy T NIy Y
11| Acetic anhydride 500 u0/w0 2,000.
12| Cocaine HCl powder 5 nfwnn 5,800~
13 | Codeine phosphate tablet 15 mg 100 in/vn 150.-
14| Codeine phosphate tablet 30 mg 100 di/wan 250
1.5 | Codeine phosphate powder 1 filanfwnszdes 28,000.-
1.6 | Fentanyl citrate injection 0.1 mg/2 ml/amp 10 waoA/naDY 150.-
1.7 | Fentanyl citrate injection 0.5 mg/10 ml/amp 5 wapa/nana 300.-
1.8 | Fentanyl citrate injection 0.5 mg/10 ml/amp 10 vaon/nao 600.-
19 | Fentanyl transdermal patch 12.5 mcg/hr 5 usiw/nginy 250.-
1.10 | Fentanyl transdermal patch 25 mcg/he 5 wsiw/nany 300.-
1.11_| Fentanyl transdermal patch 50 mcg/hr 5 wiw/neioy 350
112 | Methadone HCl tablet 5 mg 100 din/rn 150.-
dmduseivomann
Lilddmivhninwig@nuuanin
113 | Methadone HCl oral concentrate solution 450 un/van 250.-
10 mg/ml
dvivarnmennedininwndingnanin
1.14 | Morphine sulfate SR tablet 10 mg (MST 10) 30 diw/ndioy 350,
115 | Morphine sulfate SR tablet 30 mg (MST 30) 30 dlw/ndioy 650.
1.16 | Morphine sulfate SR tablet 60 mg (MST 60) 30 diw/ndios 950.
1.17_| Morphine sulfate SR capsule 20 mg 28 umigevndos 730.-
118 | Morphine sulfate SR capsule 50 mg 28 umga/neiny 1,400.
119 | Morphine sulfate SR capsule 100 mg 28 ungevndos 2,240

e

Morphine sulfate injection 10 mg/mi/amp

presenvative free ndoing
dmwduin VM SC intrathecal bt epidural
Morphine sulfate oral slution 10 mg/5ml

Morphine sulfate IR tablet 10 mg

Opium tincture 1% w of morphine.

Oxycodone HCl reformulation controlled
release tablet 10 mg

‘Oxycodone HCl reformulation controlled
release tablet 80 mg

126

Oeycodone/Naloxone controled reease
| tabtets 1075 mg

[Ti27 [ Petrdne 1t iecion s myimiame

[T128 [Wlvbwramintitbaeam 2 @m e s) |

2. Sngitoenqrisotaunsuszamluvszion 2
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Process for the sale of medical narcotic

1. Sending a purchase request (ds EMS, dsnlanuiaq)

Process for the sale of medical narcotic

2. Correspondence system (asa15u55:u)




’7 Process for the sale of medical narcotic

3. Sale staff check documents and record the sales
data in the sales program.

29

’7 Process for the sale of medical narcotic

4. Pharmacists check the documents, submit report,
consider drug distribution




Process for the sale of medical narcotic

Report system for sales information
and used as sales data

Report preparation and Report submission

Narcotic s for Category 2

Send Narcotic Revolving Fund

Psychotropic substances type 2

Send Narcotic Revolving Fund

Psychotropic substances type 3 and 4

Send Narcotic control Division
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’7 Process for the sale of medical narcotic

5. Sale Manager check all information documents
again and approve for sale.

’7 Process for the sale of medical narcotic

6. Verify accuracy and record approval results in the sales
program.
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Process for the sale of medical narcotic

i

7.1. Private hospital and Clinic
7.1.1 Send SMS notification of apptroval result and

payment amount
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Process for the sale of medical narcotic

—

7.1. Private hospital and Clinic

7.1.2 Transfer money or Electronic payment

From Account To Vendor
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’7 Process for the sale of medical narcotic
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Process for the sale of medical narcotic j ";

8.1 Take medicine at FDA
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Process for the sale of medical narcotic —l

8.1 Send the medicine as it its in the licence
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Cleaning , Disinfection

Coronaviridae Coronaviridae Arteriviridae
}b Temperature Moderately stable at Stable for 1houratgg°FatpH  Completelyinactivated in
122°F, lostinfectivityat> 4.0 and 8.0 45 minutes at 132°F
140°F
pH Stable between pH 5.0 StableatpH5.0to8.0at  Stableat pH 5.0to
and 9.0 at 40°F and 40°F, pH 6.5 at 99°C 7.0
between 6.5 and 7.5 at 2
99°F
Effective Phenols: Tektrol; 1 Chlorhexadines: Peroxygens:
Disinfectants Stroke Environ; Nolvasan, Nolvasan S; Virkon S
(examplesin  BioPhen Quaternary Quaternary
| each category  Peroxygen: Ammonium: Roccal D Ammonium:
°f Virkon S; Ehity, Bioseniny ons Biosentry 9o4;
disinfectants) S Phenols: BioPhen, 1 Stroke Ty 904;
Chlorine: Clorox;  Enyiron, Pheno-TekII, Tek- Combination
Combination Trol; Product:
product: Synergize Peroxygens: Virkon S Synergize
kSJ, et al. Arch Virol ofmann M. et al, Vet Microbiol Benfield et al.J Vet. Diagn.
References M e (a0l 3989) zo,Lf;uz;‘:mdmn (1992) 4,.;27433:'“ AkD::r-l-
Mmhnlogy 20(1989) 131~ Arch Virol (1975) 49, 239-247. J Vet. Diagn. Invest. (1993) 5,
142; Pospishil A, et al. J Swine 621-622; Dee, et al. Can J Vet Res
Health Prod (2002)10(2) 81-85 (2005) 69(1)64-70.
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PRRS SURVIVABILITY STUDIES

Frozen Years
Moist, Cold, Wet 11 days
70°F (21°C) 6 days
98.6 °F (37° C) 24 hours
132° F (56° C) 20 minutes PEDvsame
Pitkin, Otake, Dee, “Biosecurity protocols for the ASFv70 C for30 Minute

prevention of spread of PRRSv”, Swine Disease
Eradication Center, University of Minnesota
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81-9458 Aamlan+urson 94-9663 andar+inan
TN 1AH 2555 E.Coli count TBC Salmonella Ane1E" 2555 E.Coli count TBC Salmonella
(CFU/em2) (CFUicm2) (CFU/cm2) (CFUIcm2)

ABwaT =1 TOO4 +VE naudts 246000 1268000 +VE
MWIMaIa 1w 3 <50 +VE undadTni 3860 4560 +VE
fiwhuaadana (W 4 <50 +VE Yinhmaada (i 480 1260 +VE
Sau) Sou)
winaine

WAINWET 1 Hr

WaIiME1 1 Hr

WAINWET 2 Hr

WEINWET 4 Hr

WaAIVIKED 2 Hr

WEIVIHET 4 Hr
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E.Coli count TBC Salmonella E.Coli count TEBC Salmonella
(CFUlem2) | (cFuiem2) (CFUlem2) | (cFu/em2)
flawans 368000 476000 ND 240000 2658000 ND
Twinasdaon 72000 73760 ND 560 7024 ND
iwNnas ke 400 16040 ND <1 <50 ND
Waariwe 1 Hr
WAINWET 2 Hr
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‘Transmission of porcine reproductive and respiratory
syndrome virus by fomites (boots and coveralls)

‘ Satoshi Orake, DVM; Scott A. Dee, DVM, PhD, Diplomate ACVM; Kurt D. Rossow, DVM, PhD; John Deen, DVM, PhD,
Diplomate ABVP; Han Soo Joo, DVM, PhD; Thomas W. Molitor, PhD; Carlos Pijoan, DVM, PhD
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Segmentation The infectious Chain from Dirty to Clean
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Farm Area

Messre cistance

B Total distance: 45400 m
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RESEARCH ARTICLE

Survival of viral pathogens in animal feed
ingredients under transboundary shipping
models

2 puaonsnium3nends

.‘, Chulalongkorn Universily

Ingredient

PEDV

vean meal-Organic

Choline

VitaminD

Fig 4. Virus viability in feed ingredient from Batch 4 samples, inclusive of previous PEDV results [14].
A red-colored box with a (+) indicates that virus was recovered in a viable form from a specific ingredient, while a
green-colored box with a (-) indicates that viable virus was not recovered by VI and/or swine bioassay. Finally, a blue-
colored box with NT denotes that these ingredients were not used in this study and therefore, no results are available.

doi:10.1371/journal pone.0194509.g004
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Protect your rlqs from the risk of disease by
feeding them the right food

VISITORS

PLEASE RESPECT
FARM BIOSECURITY

No unauthorized pedestrian
or vehicle traffic

STOP s

=
Do not enter propernty without prior approval
Blosecurity in effect Koep 10 roadwarys and neways

Controlled access zone
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Comprehensive Online Management
Biosecurity AssessmentTool

- RISK +RISK

This is your answers:
1, Ase Swine Brought into this farmisite?
s fe |

https://prevent-asf.com/

o

fry
sz Biciuans ARF spewse iy slvwed conteet

2. How frequent are swine [pigs, sows, boars, gilts) deliverias to the Tam (days between
deliveries)?

Fiamson: Lo i InAGHicns men bees ek

3. Whatis your bredding method, What is your source of semen?
[ e e |

e ctive i povtanatesd e, 1 g AL savmen shoukd crignat o i quamanised A5
negative source

4. Do you have a Quarantine time in a separate building for swine [pigs, sows, boars, gilts)

bmuiht into yaur farmssite?
T o o 7 e

Cioged hard, 12 245 beougn n 10 1he herd
Fgson: ASF sproad by VECT SONFACT, 2 ¥eD ATl can cary the Kius

TREND IN PIG HEALTH CONTROL : Management + Immunization

Prevent infection Maximise immunity Minimise exposure

Biosecurity, pig flow and vaccination of both sows Whole Herd Programme
management and piglets tailored to the needs of the
farm




Pregnancy Toxemia in goat

Mongkol Chawanit

Faculty of Veterinary Medicine

Mahanakorn University of technology

A metabolic disease of sheep
and goat in the late gestation
period

Pregnancy

toxemia Ketosis in pregnancy Does [Ewes

Twin lamb disease




* Highly impact on Farm productivity
due to does and fetal loss

Economic
Significance

* High mortality rates in clinical cases.

* Numerous clinical cases may be the
herd level problem

* The last 4 weeks of gestation

Affects small =« Pregnant with multiple fetus

ruminants
e Too fat or too thin pregnant does




Extreme body condition score
Physical expansion of the gravid uterus
_ . Fat deposition in the abdominal cavity
Predisposing
Fa ctors Poor management practices in nutrition
Stress factors

Anorexia caused by other diseases

Inherited insulin-resistant goat

Energy requirement in pregnant does

Fetus Early pregnancy Late pregnancy % INCreasing
Mcal/day) Mcal/day)

single 28 3.40 23
twin 3.7 4317 36
triplet 3 41 495 47




Pathophysiology

Not enough The low blood
glucose, so she sugar makes her
metabolise fatty
acids & glycerol
supplies

Feed intake does not
meet energy demand

Ketone bodies
accumulate and
excreted in milk

LACK OF ENERGY and urine
Liver cannot cope

fian: https://www.farmhealthonline.com/disease-management/goat-
diseases/pregnancy-toxaemia-in-goats/

Primary :
* Rapid growth of fetuses and improper nutritional
management

Types Of Overconditioning
P reg Nnan cy * reduce feed intake due to the "space-occupying" intra-

abdominal fat and developing fetuses.
Toxemia

Starvation

* sporadic and occurs in ewes/does that are excessively thin
(BCS: <1/5)

Secondary.
* Concurrent disease that effect appetite




Early clinical
signs

Advance

disease clinical

signs

can be detected by an observant farmer.

Most cases develop 1—3 wk before
parturition.

Decreased aggressiveness at feeding.

Animals will spend more time lying and
have more frequent.

Listlessness

Aimless walking

muscle twitching or fine muscle tremors
opisthotonous, and grinding of the teeth.
Blindness

Ataxia

Sternal recumbency

Coma, and death




Differential
diagnosis

Diagnosis

Hypocalcemia
Hypomagnesemia
Polioencephalomalacia
Listeriosis

Bacterial or viral encephalitis,

Based on historical findings, clinical signs
Confirmation of the number of live fetuses
High ketone body levels in urine (> 60 mg/dL)

Serum BHBA > 5-7 mmol/L, NEFAs > 0.4mEq/L).




Treatment
goals

Mild clinical
case

Correction of ketosis, NEB, hypoglycemia,
hypoinsulinemia, hydration status, electrolyte
imbalances, metabolic acidosis

Stimulation of appetite and feed intake, and

Removal of source of energy demand (fetuses)
if necessary.

That are still eating can be treated on
the farm.

Offer better quality roughage
Increase amount of concentrates

Propylene glycol 1ml/kg PO gq12hr




Postmortem Examination

Uterus contains multiple
fetuses.

Enlarged liver, pale yellow

Serous atrophy of fat

Poor :
* If occurin early pregnancy

* prolonged reduced feed intake
and rumen motility,

: * severely depressed and
Prognosis recumbent

Fair to good:

* If occurin late pregnancy
(within 7 days of due date

* Not completely anorexic




Monitor feed intake of late pregnant does

Control body condition score

Prevention
Proper nutritional management of late
pregnant does

* Encourage roughage intake

* Feed high energy density concentrate
(aim to maintain BCS)

Nutritional management
aim to
reduce pregnancy toxemia in goats

Mongkol Chawanit
Ruminant clinic,
Faculty of Veterinary Medicine

Mahanakorn University of technology




Production cycle of goat (dairy)

Kidding Breeding Drying off Kidding

Important periods of nutritional
Mmanagement

* Period 2: Kidding - peak milk
* Period 3: Peak milk — drying off

* Period 4: Drying off - 4 week prepartum




— ST AU e SYHT U AU ]

0
5 30 55 B0 105130 155 180 205 230 255 280 305

Critical period: 4 weeks prepartum

* High growth rate of fetuses * Decrease of dry matter intake
(>50% of birth weight )

* Risk of NEB
* Abdominal cavity is

occupied by gravid uterus
* Increase fat mobilization

* Reduced capacity of rumen

* Increase risk of ketosis and

* Does spend more time lying hepatic lipidosis




Nutrient requirement of pregnant does

Requirement
1. maintenance
Body weight 30 kg
Body weight 40 kg
Body weight 50 kg

2. Late pregnancy : NRC, 1989

Nutrient requirement of pregnant does

* Requirement of sokg. BW late pregnant does
DMI = 2.9% = 2.9*50/200 = 1.45 kg DMI
ME = 3.51+1.74 = 5.25 Mcal

CP=110+82=192¢
* Suitable feed (TMR) specification: 13-14% CP with 3.6 Mcal ME




Feed recommendations

* TMR specification: 13-14 % CP with 3.6 Mcal ME
* 60:40 of R:Cratio is preferred

* PMR specification
* Atleast 60:40 of R:Cratio

* Use of best quality available roughages
* Most of roughages have 8-10 %CP and 3-3.5 Mcal ME

* Use of 18-20% CP concentrate (usually with 3-3.5 Mcal ME)
* Quality of concentrate stickily relate to type feed ingredient

Feeding recommendations

* Feeding roughages ad libitum
* Should be refresh every day

* Concentrate feed
* Divide in small meal at least 2-3 time/days
* Feed concentrate follow roughages have been intake

* Fresh water always available

* Free choice mineral supplement




Feed intake monitoring

* At least 3-3.5% BW of feed should be intake daily
* Palpate of left flank for rumen filled score
* About 5% BW of water should be intake by does

* Observe signs of mineral intake

Others recommendations

* Enhance varieties of roughage feed aim to increase feed intake

Provide adequate feed quality and nutrient

* Use of best quality roughage (if possible ) is the most benefit
Monitoring of

* body condition score during last month of gestation

* dry matter intake
* Lying down time

Keep does in stall that have enough space for exercise

Prompt for popylene glycol feeding per orals

* In case of ketosis occur use 5o-100 ml of propylene glycol dilute with water 1-2
time/day




Thank you

Email: mchawanit@gmail.com, mongkol@mut.ac.th

Line ID: mongkolchawanit
QR-Code
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