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VETERINARY EQUIPMENTS FOR THE PROFESSIONAL VETERINARIANS

- 4 Part Diff (BC-2800 Vet) and 5 Part Diff (BC-5000 Vet)
- 13 Animal types

- WBC, Lymph #, Momo #, Gran #, Eos %, (Neu#, Eos#, Bas#
by BC-5000 Vet)

-RBC, HGB, HCT, MCV, MCH, MCHC, RDW, PLT, MPV, PDW,
BC-2800 Vet BC-5000 Vet  pCT and Histogram for WBC, RBC, PLT
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Therapeutic benets of ACE inhibitors in dogs and cats
with heart diseases

Fanwal grimgnad

enguiudaeulmiuesalamuiunauinasnse Wsa Angiotensin Converting Enzyme Inhibitor
(ACE)) luenignanliaglungudmiunisiuaunaassscuuilszamiazaasiuu (neurohormonal
modulation drug) Taen1ssiudanisrinanaeenladuedalemuiuaeiiesan T9asln1smnneny

NINAULHATTLU renin angiotensin aldosterone Qﬂﬂ?::ﬁaju

T nedTnangsAnani Anzdnaunnarans anansaluinende
* JFURRTAULNANN
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lunnziialaguinidensenainialals
‘fiﬂﬂm (decreased cardiac output) A
Lsﬁzmw Juxtraglomerular apparatus Tulm ‘MZN
renin aANNN GIN renin ‘QUVIWMHWVIIHHW?L‘]J@EIM
angiotensinogen 1w angiotensin | 6IN‘-]::
gmﬂ?vlﬁu‘lﬁt.ﬂu angiotensin I Tag angiotensin
converting enzyme (ACE) Lay L‘ﬂﬂ%ﬂﬂﬁjﬂ%lﬂ

v TALa (chymase) angiotensin Il %ﬂ’ixlﬁ’jﬂﬁ

RANIARIY9IVaeAIAD LBINANNAL LAS
Sﬁqaﬂizﬁumw&ﬁaimLm‘ia‘umnﬁi@wmrﬂm
nszsunisganduaslahanLazaaalsfnigle
uﬂﬂmﬂﬁuﬂ”\iﬁqm%rﬂ@zﬁu?zuuﬂa‘:mw%umLﬁﬁﬂ
Lazsenldanesdiundslindsmnlomnaati iy
mmmn@umwmim angiotensin l| muqv}ﬁslumi
iﬂ‘m@mﬁmaﬂa‘mw‘ﬂﬂ@Lma‘m ‘Emmwmmwmm
‘memmﬂm efferentarteriole 1yanann ACE %ﬂ@ﬂﬂ‘ﬂﬁ
Tunnsalas angiotensin | Ttifhs angiotensin 11 €fasin
vl AL Alaliu (bradykinin) Tsilu
31l inactive Ineialuusileiiu axdufusiuuas
@@ﬂqwqﬁrLﬁumm&ium?ﬂ@@ﬂisﬁﬁ (nitric oxide)
FalnarnliAnnNsAAEEITeMARAIAeR AANNS
wasuuastasaisrasinla LL@:LﬁquﬁmmLLu
visesAnululag (natriuretic peptide) nnsdusin

mﬁ?ﬂﬁ‘::l%’y 911 renin angiotensin aldosterone
FananafunsyLauNs AT iBATZA LAY
MUABALAZLTNIATIRITRRMal lusane asndls
Amnuilanszuaunnssamefunnifulazdanald
Aannalasuntlasiarairaressinlamumn 1aun
MsvnsgesndmLEesala (cardiac hypertrophy)
WA NTULLULATBIHRNIA A (cardiac dilatation)

De

Gedenaiduresanedndluszuzenn AREILUIG
nstfugla ACE Aufunsannaidaannnisiis
Z789 angiotensin Il wazfiaEAANNIAANETES
bradykinin a8iiuannan1InNsLsL szuLlszam
wazaesTanliity edndlafimudeildnannlduda
dnasu ACE llllunguierlnlifzafivawing
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Tunnnasu angiotensin | 1w angiotensin I
o = e o4 Al
dedieulaingnan iu lama Aimsnilfigu
weniy dsznauiudalaaimalsues Aaiunsn
wasaanunansannanlale Inaluisasiiunig
n3zsuAN angiotensin Il feiugtiasanainn1ay
dld ' ”d? o dl 1% ! 12
L38IN31 “aldosterone escape” A Fanlananadng
Fu n1sld ACEi ileatingimenasanalaianungm
£UE19 $2UU renin angiotensin aldosterone Liaging
anysnd

ACEi Iugmmu pro-drug @z@m%umq

a QI/ L7 74

szuumaiuemg Tneminldmnsdndulunseus
IAAAZAIUEIGALITTNI 30-40 WIT MENAIARTS
Tesuandingsnanie enazgninaualavinisu nane
ugtuuy active Fafluguuuneangalannan
pro-drug Tasdaulvinjudaamainludfinasanis
AR ACE faailumilasanungnlil ACEi niauiisa
WAIBMNIA LA Bnazeangnatiugs ACE nelu 1
dalaue daunnsduiie szazinaIn1seenana Iu1n
g Aueeiiuaiinaey ACE AaLanslum13197 1
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mswn 1 enfunguaugbioulsUiondloNuBUAOUIRSOGDRIASUMSDA

NI0sURIBIUNMLANDIWNE]

e AUIA

Enalapril 0.5 un./nn.
Benazepril 0.25-0.5 4n./nn.
Ramipril 0.125-0.25 un./nn.
Imidapril 0.25 un./nn.

TTELLINN msﬁ’uﬁwmm
NN 12-24 3. 161 (95%) FiuI (5%)
NN 24 1. 161 (46%) il (54%)
NN 24 1. 161 (40%) F (60%)
NN 24 1. 161 (40%) F (60%)

nsldelungu ACE Miilainmniag
Wladuivan Tnaaunsadasliainisuansaes
zﬁ"mrﬂfmﬁ%u (Amberger et al., 2004) sﬂ"lmﬁlm
ADANNARR (LIVE study, 1998; Atkins et al., 2007;
COVE study, 1995; Kitagawa et al., 1997; BENCH
study, 1999; Amberger et al; 2004) Lazdian
srezanieufidndazlineuauessianisinem
(LIVE study, 1998; COVE study, 1995; BENCH
study, 1999) ansalddaaTraanisdignins
W laauanludndilaadaalsavinlaunssiia wu
Imﬂé’mLﬁ@ﬁﬂ@mﬁmﬁmﬁﬂwmﬂlm&i (dilated
cardiomyopathy) (O'Grady et al., 2009) LH&MTU
Tanavilalumialden (degenerative mitral valve
disease) Sapaidufinnifiesiuet] (Kvart et al.
2002; Perry et al., 2002; Pouchelon et al., 2008)
darlunanisnaeuldlunissnenlsanduiile
W lann@alaLlng (hypertrophic cardiomyopathy)
TPEWLIN ACEi @1N190928ARANAUNTAINTI
viasiialals (Amberger et al., 1999) 11aq1Tus ACEi
ﬁﬂuiumﬁ"ﬂmquﬁq%ﬁummﬁ“ﬂuqﬁmmz
Tuwna wazarwnsalduilaniazaanusulaiings
warldannisgoudslisfiunieilaginzainisals
(protein losing nephropathy) 1§28 (Grauer et
al., 2000)

nadhaReseasnsldennguil Aeanarild
NAANHALNAIR9AEDU AINAFBNITIATTUD
17 anavilifnnazlafingn sisennstnunaides

Tunseualanngs uaanaiiuasianizadnege
Aoauna n13ld ACE SauAuenduinenasinliiAs
NNz azotemia LasYNN HEINALENNAN non-steroidal
anti-inflammatory (NSAID) gt lfiAn
naglmnedaunduld fiesann ACEN azwinly
WiANN2ENEFRa9UanALAR A efferent arteriole
491 NSAID azildiinn1svasaaeg afferent
arteriole #azinamnnlfdnsnsnIailnanag
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How to use diuretics properly in congestive heart
failure patients

N99AA WaRENIN

mﬁuﬁ’]Lﬂuﬂzjmmuﬁﬂ'ﬁ'f%ﬁLﬂu’LummmmﬁqﬁﬁLﬁ@qmﬂquﬁqhﬁummiu@ﬁmLL@:LLm
loop diuretics Tmelanny furosemide Lﬂummé’%ﬂf)wﬁwmnﬁzgm dlesanndsz@nsnan
lunseennvangs  wadaRasiireudelioauasdsananandfuaunauagaamaimenn iz
ﬁummummi(L?iﬁuwﬁw%émﬁ) wazANIuLIaaeslsnludndiaeLsazso

! NASTNREIANART AMEARIUNNEANART NATINENAE TR
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Furosemide aangnaduinlaanisdu
Na*/K*/2CI co-transporter # thick ascending
loop of Henle TaaigusndussnIsgaTunALITa

Na* #einun1snsadann glomerulus tAR9 15-20

wefidud wanann Na uda furosemide fafiqns

H* Ca™
phosphate WaNAINTU (9NN NELENLNAEALADA

Wxnisdueentes CI K* Mg"* e
o . dl ] o A
A1 (venodilator) GNAYNAAAAIMNALUNADALARA
A (venous pressure) hazliuaRAaN1IAILAN
e 3 a p XA X <
nzAathanniawile Tnagmailinaauneugnaly
nsdusinlaeaniziialianiaraanidansi an
FIENUTRNWNNEINLGN furosemide £RETEUNE
uaanaN (bronchodilator) TuAt $n LASUYAZLNN
1 o 1 1 o 1 Qrﬁl dgj .
wrgsluUdndngmasuliaes furosemide tsng)
Tugiauazuuvisela adlsfnuidanssydein
. 4 o . y
AUl waziangalatiasannniag chronic bronchitis
LAz asthma AMNAIAL BN BINALINAARNITNN
trial therapy fagl furosemide Lﬁmmnqw% bron-

chodilator 484 furosemide

38MsSIA furosemide

1 aa % .

WU 935n131% e furosemide MmN
4011013 NTINANMTAYINeantT W N19Y
REUNAULATTRF

NN IUNIIZLAIUNAY AITIH
furosemide luauiauaraudngelnaana
Nansouaenld 2 wUL AR NARALADAATLLUL
4 . = v 1Y
T9UNA (intravenous bolus) #3abilkuUeALLn
NABALRDAALLLFADLIAY (constant rate infusion:
CRI) Inadiagaarnnisdne o laqiiudauiivaan
i 2 19 Ae Mants@as sl lugluuumes
% A o 1 dl v a Aa
Wvaemaanaiwuusaiies Tilsrdnsninlu
nsdutiwieanduaziianad1Ase oL A1ay
WHatin(dehydration) WAZNNIALANAATDIBIAN
Insladl (electrolyte imbalance) He8N31 WABN

dl % a =& 1 V2 o
neuegedeannnisanen lungudilaelsainla
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(DOSE trial) Aaga1uIuglae ”Luma‘ﬁﬂm*ﬁ@a
34 308 AU linupuLANANsTaLlsANEA Y
AnsfutuaznadnuAsszndnansliidmana
FeaduiiaraLasu UL advaeaAen AN
Lunsaiiias atnslsfimudnaunndianiznialsa
ﬁ'ﬂﬂ@lfmlﬂtyLLMSﬁ’]ﬂWﬂﬁLLUUN@NN@’]u‘%\i 278
Wneaeiu Tnelst furosemide wuLMABALABARN
Aauluanin 2-4 Aaansw/Alaniu LRIAINALE
nfFuLuLIIME A asaEaAs L LUARIT RS
Tuawin 0.1-2 SasniuAlaniudalus G;wffuﬁ'
1 4aA mu/ﬂ‘ll@mu/mim dugzazinan 2-8 1.4

X

mu@fgﬂumma;mmm@qquﬂ@mmm Tuaau
(=3 v A 4 .
Winreagl18un19aanlyi furosemide wuuwen
Y A ° A o @ v -
Wnvasnaenn L ULsaLiies anfusesdgingnl
AMUUABAIINITNEBALBIANTUN LYW syringe
pump %38 infusion pump waznITENRARNM
ANN17RENINATA ANILANARILNNETIUNAAINN
v s = v b
wianaesgUnIniazyAaIng Adsiaen Ik ULIEN
A o v da/ = va o

PARALADAAT NATNLUD 1T8 bFINIMI 1WA 2-4
a a o a o = a
Haanfw/Alaniu ynne 30 W -1 1.4 Iﬂﬂ‘W@’]ﬁ‘MW
@mmﬁmlumﬂummmmﬂj 6-12 .4, Lm@mm
nsvnelaanadinngn 35 Asyu m‘mu@mmu
mazmalasuinlangn

ms ilmazisasa Fhinngldifurosemide 11
sUuUUAY INRAILIANNIIZATHNNAIAINAINITT

)y o ¥ = o o - o
uilaniagAstnuLRsUnNduLan wiald e
AruANNIazialaduiag seauliguuseingaa
wulud e lugia anunsnidanliludesaunn 1-4
Faansu/nlandu Suazasa 09 Tuay 3 A59 uay lu
LN 1- 2 Faanfu/nlandy Jududu 09 Suay 3 A3
do o

TnatvannslimanAtyma A liifurosemide Tuauna

[
o

WAZANDNANAALYIINAZAINITNAILANNDY

q

D

A lataafNdnsLasy furosemide Tuauanay

el o 4o -
ANDNgINITIoN Walansasiuga dnqunnd
AYTNENEINAATUIALATAIINDTDY furosemide
Taaniganunizanainnisldimaiianla sy
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ANNTENL AL UZUN AL ARILNNE L AN TN
Tsminlagaulun) AenisduuazTuindmInng
Ml ua AL (sleeping respiratory rate;
SRR) Tasiunmaad furosemide NANIZEN Af
NAAINGANTIN IR InaaAsd SRR ANdn 30
ASI/UN
luEamszanduaasdndilos n13vinnangsu
a X A 2 o , P
NUINAUVIAAARS UTANIITUNINTAL 111 11D
v = & = o v
21917 NALALNTDAAELU 1N LFIUIAD
furosemide NAflulunisALANAI9EATHIN
AUYTAAARY A9l ARounndianiznielsarinla
] ) 1% Y | o .
LNV UZINLANTR9 L5 UWN A9 furosemide
1 dl o £ % = £ % QI
TelsgaaaunaeNinvua 1 Inanansoun e
Auadnduansninznialasiuinusal SRR
A9UURELNTALAU UTDAATUNALNAIUIAIALNLING
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A o o= . = = =
Halladnsin1ayeanisy a1lasu 1eeuls 1se
=X (-3 v A 13 a dej |
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81N196119° NLTIARSeNasiaIN1saININTUITe
anaduazwuzti i e Enmdsounndnauay

o o y
wWasnnlasuauazaudaeanislien

wadolasnuo furosemide

Yy A A a X oy a v &

N@"]J’]\‘]Lﬂ?]\‘ﬁ/l@ﬁ’%ﬂﬂ‘ﬂ%1ﬂ ABRNTISLLUINUN
ANNHNAARARN (hypotension) prerenal azotemia
way Naziduannaalaninglar lnaawizning
THmAeNmAn (hyponatremia) N19LIWLNATEINAN
(hypokalemia) nazAaalsAmn (hypochloremia)
ATLNNTEINAN (hypomagnesemia) kA metabolic

. ¥ =l 1 d’/d a é’ [ %
alkalosis NZW.I’]\‘]Lﬂﬁl\‘ILﬁﬂﬁuﬂJI@ﬂ’]@LﬂﬁN’mﬁlu NaN

] , v A

"Q’Wﬂﬂﬁﬂﬂ furosemide @Qﬂﬂﬂ?ﬂLL@ﬁﬂ’ﬂNﬂV]%ﬁ\‘]
= o o P o =
LW@LLmﬂIﬂ’W’)Zﬂ@u’mﬂ@ﬂ‘ﬂﬂ’NL'?lﬂ‘]_I‘W@u sIN[F]'ﬂT]J
dgjd aa o a ¥ =l
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a v . a o

Na19UT LU furosemide LHANAINN
o & o & . .
antu ludmdiag chronic valvular heart disease

(CVHD) n"31# furosemide Buimanuailulunig
ARLIANNIIE AT IHBART BNz ivianen
o . . =

anlsatiala (cardiogenic pulmonary edema) %138
Liﬁzj stage C (ACVIM consensus, 2009) i1fen
[ % %3 6 || v d” o a £ 4 o

Audnilaalsananuiianialadiniagiiabadene
ey (dilated cardiomyopathy) wazlsandnuiiia
W lanunsaRaLUng (hypertrophic cardiomyopathy)
dl QI o £% Yo . dl [ % ra‘ =
TaBuAnTusa9lf5u furosemide LHadmT NN
nazinladuman N7l furosemide NaRATH
WMHNZ@NFaLA 1199 stage B 289 CVHD laidael
Tun1maanIInNANIETa ladNMAY LANALIAN

nll 1 k% = 10 [~1

AMALAEAaNad1aLAtaasenIae iy way
Tun1apseiudnu N33 furosemide Tasluanidlu

]
= ]

ﬂ”\mizﬁu renin-angiotensin system (RAS) N&Y
NaLAYAR TN UR9dAdLaeNNNGD

L HaRAITUINARII1 T AI T UNE
anlumsly furosemide dndtlaamasliasums
sziiunanniindndaadlatausumsesnen
fneN19MIa baseline creatinine BUN Waznns
mfmﬂmmqv (urinalysis) ) IAIlanIg urine specific
gravﬂy zmwum% azotemia $aN7L USG < 1.030
‘]_N“Ij,ﬂ’m” intrinsic renal insufficiency Gﬁ\‘iLﬂuﬂ@N‘V]
piagldAaNsZlingedaliunng b furosemide WA
N19MTIA urine specific gravity LAY creatinine Na
G?Iilslﬁ furosemide ﬁmmﬁ’]ﬁty WW?1E furosemide
Syilsiiia isostenuric urine Gatmasanndm LAy
furosemide waa dnaunneazlaannsaldrn urine
specific gravity TUN159RA8ILENTENINNNE pre
WA intrinsic renal azotemia L#an

M9a creatinine BUN waz awaninslan
5-14 5u wasainzunsalfuiAnauin
furosemide MNA%Y asinglafinnn dmaunmelal
ANTAATUIANTANE AL Fawuniaing uaes
creatinine wag BUN wiNeLanias (creatinine
s 0.5-1 TaANTAATART BUN ity 5-20

a

yan i“m/l,memm Tnedndninanuandusiosls
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o o A = o
enlusziungeirainzlannaunsnda wau
494A184 creatinine WAz BUN Naaniulina 3
HAANTN/AATAMNT Ay 100 NAANTH/AATANT HNN
o o/ dl o/ 6 | o/ 1 dl
s paulaNdnfilnesaluilansanniailianying
LAZLN LAY/TD ARt

mo:docioen furosemide

mqvm@mqwﬂumﬂummm furosemide
@wmmmumnmwmmwwmimmmewfnulu
CVHD stage D AL
1. ANARINITIUIABAL AN DURIENTL
WamILANNIETa ladumaININY
2. n7lnaRauiila (renal blood flow) Nam
° t% v Ay = LA
awinlipnduduresenndniawazeangnanle
ARNA
QI d? o ] v o
3. NIANTIUTEY RAS activity danalilea
TaLamalat (aldosterone) WNAULAZAAFANUANTIL
171N12984 furosemide
4. 1314 furosemide Lﬂummmuﬁﬂﬁ
\NA hypertrophy 284 dlstal convoluted tubule GIN
A% nephron mmmummm ions NALNNTY

MmsiAluno:0ocio furosemide
midlag

4 ! [l ra
o A A a a o

1 v
1. Wnendudnguawielasunnadun

184 furosemide enARanlglAwn thiazide way
spironolactone gndunin 2 ﬂﬁm‘ﬁﬂ@ﬂqw‘éﬁ ion
channels TuANLYLTAS nephron fiuansinean
furosemide u@ﬂ@’m‘ﬂ spironolactone flvaan
qw%rﬁugw,ummﬁu (competitive inhibitor) U84
salnawnalsu dadednilu mediator 'ﬁlzﬁﬁﬁnﬁq
WikIeaNsRANRaRatn furosemide wazed]
potassium-sparing effect %Q@Wﬁ@'qmmm%\iﬁm
984 furosemide sianAAaNN NN TanA1E

2. ulaturiiaredenditinann furosemide
vl loop diuretics ﬁﬁﬂizaw%mwiumﬁuﬁﬁzﬂq
n41 furosemide 24 10 win 1oL A torsemide asingls
Ann lantalunisiianadraaes Tasaniy
azotemia waznaztnunaFausn Afluualiugs
FunazmsldmnuszinsyislunadAnanuann
Tty

mswn 1 1acvuunaiadsMsikendguthiwonoUAUMOFDIDAUIKAD

Tuaduia:nuo
ey nau
Furosemide Loop diuretics
Torsemide Loop diuretics

Spironolactone

Hydrochlorothiazide Thiazide diuretics

Potassium sparing diuretics

as v
PUNALRZAIBMS LA

Acute fulminant CHF (dog and cat):
Bolus: 2-4 mg/kg g 1 h, 2-5 doses
CRI: 0.1-2 mg/kg /h

Chronic CHF
Dog: 1-4 mg/kg PO g 8-24 h
Cat: 1-2 mg/kg PO g 12-72 h

Dog and cat: 0.2-0.3 mg/kg g 12-24 h

Dog and cat: 1-2 mg/kg g 12-24 h

Dog: 1-4 mg/kg g 12-24 h

Cat: 1-2 mg/kg g 12 h
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vhisdinAusiauusan dwugiauazunii

Ty laanaFefmnasus (all stage CKD) Usznaudas

= Calcium carbonate, Chitosan
v ialeu phosphate binder

- Potassium Citrate Wltlunaifuu
ArugNnazANTungs e uat augadiiaalnglard

ity Renal Cats 2 Fandinlyf Potassium citrate 385 un wivffu 27.6 un (0.7 meq) Wuraduu
1ty Renal Dogs 2 Fawfinldl Potassium citrate 192.5 10 vivTL 13.8 un (0.35 meq) TuwnaFen

Renal Advanced

Renal Advanced Cats waz Renal Advanced Dogs

vhisdaineiaasindwiugiauasunaiithlym
IneFeFafusissesi 2-4 (stage 2-4 CKD)
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annrzurun sinay, Tesiunmzesndedufiv,
nrzfunsaada@en daalimaduamageusigudinldaiu

WM
+ masimanalisnninlmiugni: uss sub-staging seannzlnanifai

o AIHEOAWINUTNIM uasut iR uRTeene anunmouaaldiedn upze g

FD-ADDITIVES
usSun 1WA 1oadnwda $1Aa
vhduasdndnnimlaeuddn ed uladfnd svim  InsAwfo2-7420822  uiind 02-7420031

www. fd-additives.com  e-mail ; fd additives@igmail.com LINE number: 0B6-3064047 LINE ID : fd.additives
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3TL-4000 &8y
PREMIUM

* QUICK protocols

+ Body Parts Navigation

* Large 7" colour touch screen

* Preset protocols and
therapeutic encyclopaedia

* Patient database

« Portable and
battery-operated*®

“optional

FEATURES AND BENEFITS
OF THE BTL-4000 UNITS

« Large selection of laser therapy applicators

* Automatic recalculation of therapy parameters
* Preset protocols for laser acupuncture

830 nm / 400 mW, green navigation

Two independent electrotherapy channels
Wide spectrum of waveforms

Heated ultrasound heads

Simultaneous treatment with 1and 3 MHz

Accessories for BTL-4000
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Pimebendan: is it a magical remedy?

- .
188 yYaewmnd "

]
==&

by ¢ o

Pimobendan Lﬂummjuﬁuﬂ"\iLﬂuisﬁﬁw@mivﬂml,@mmmm Il (PDE3) saangnaiilu inodilator

M luaenaenLATEaFfaanNITan systemic vascular resistance WaziNNAMNLIILN13IUFR 189

#ala wrldidunuuddndn pimobendan (WlniLuuAw) AAud nzanazitldiinnisvenefiaes
= o = Ay v = = A Y @ 4 ) A =

NARALABARALNUNTANNETHE hEnazlin1sAnNLanalifidiudnl PDE3 wa vasoactive aaniaan

o = @
Waluu1TanasTnAIN

! AN ARIUNNANART NMNINLNAUNTAAR
* JFURRTAULNANN

Vol. 29 No. 3-4 July - December 2017 @



Review article

msidwiuiuulauiulsAaursolos?

AINNFANE prospective clinical trial
1A Te “Quality of life and Extension of Survival
Time” (QUEST) lauamaldiiunalsz@ninn
284 pimobendan lun1sinenniaziialaauimvan
o X oL lus o
Wasannlsaaurlafliiduetnem (Haggstrom
etal, 2008) IngvinnsAnelugriaiugian|fuadn
ﬂ@;umﬁﬁl furosemide LA pimobendan @140
agliuundn waz fansialadumasuuyly
AALIAUANAANITNEA (refractory congestive heart
failure) lAtaendngunlasu furosemide way
benazepril TngiANA9I9sTELRE 78 (Median
survival time) 1e9guanguilaiy pimobendan
WiNfu 267 U dounguilaiu benazepril
Wiy 128 41 aannsAnenilaglan aluayu
1314 pimobendan lunsinungqiandulsaau
v L - v v
Waladq Tuszaeniiuninzialaduivan

1931 2007 An1sAnminaaeald

, w4 X e L
pimobendan lugtiansraviioyauialaia we
feldteszaziinlaguman Tiuansliduingialy
nguulsatias (mild myxomatous mitral valve
disease) wazquatnfnensanwansauinlan
ieiag Chetboul et al (2007) Tunguilaiuenawim

a a o/ A o/ d! dl 1 dl
44 2-8 Haanin/nlaniu dailuaniangandnnezy
Tl lun19maiin Aaeszaznisldfuanuiundn 5
1 @aulud 2016 An1sANNNHANITANEN
prospective clinical trial UL multicenter 4UA
TugyNgnaasaanisdaannnd inuitanviala
(veterinary cardiology) T® “EPIC study” (Boswood
et a 2016) 31E9NUIMNGNNLATL pimobendan 13
HATNANINENa (placebo) Waianstuann primary
endpoint 1849 “F319aNE1FINNTAN IR A
nazdialaduinan (time to onset of CHF) 38
N170uENIA (euthanasia) lasaniloyunlsariala

& 9 o A 1o R K
wisannesnalaninla” InailiATalenaNuIe

@ Vol. 29 No. 3-4 July - December 2017

|
A

18909ANaRAUNENNNIANEN LANEAA1TUNAN
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dayanafunaziiiuldan anzdRdalfuueinls
grlavndaGunuenlamuAnuinlaiesuudials
(left atrial enlargement)
atnglsfimug@aumiudidnounngdansEa
14 pimobendan fuguanat]luszer moderate-to-
severe preclinical myxomatous mitral valve disease

A A o [y A & '
ﬂ@quﬂ'ﬂNmuqﬂﬂqjﬂI[ﬂNqﬂLLﬂq wnunazLil nax

'
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A o 14 ¥ = (<3 4 A o
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dl o £% U o [ M va al I's I's
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v x4 4., . A
wtliiasanmananindoulunjvesgianiuay
Pnlasqsvauiay Tnarluwmunldaufianing
%3 v £ 1 Yo 1
lagumag udiazldldiuanles wazwnand
“33159” dANANIT “FNE” ALTRANIAINNIN
WAANTZRIZALTaA (survival curve) NIRRT
NALUAAAATLLLIIANURINITANEN HaglaAIAaL
97 “Busq TdlARNI Bud” wezunEuesam
ANENTN 191U RN INTIABIUNBANAINHL
w0 Tnenanizlugewings wsnaaInnisAnm
= Yo o dl Yo . a
fAawlAan guanla3y pimobendan aziinniny
o v = o % 1 o dl M v
Finladuiian vizannganlzmsialagdindnsanlale
Fullgzanne 200-300 14

MsI5 pimobendan TulsAnau
dorplostaroorohouenglkng
(dilated cardiomyopathy)

v A v

= =] ¥
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pimobendan lugiamiulsanauiilaala

q

1 %

aiaastialaaealunuazninzinladuinan
Auruiieadanies wazluldnis@neraunn
Imail,uﬁ@uﬁuiméuﬁq%?fs Suann Luis Fuentes
et al (2002) 37129143141 Doberman Pincher‘ﬁl
Lﬂuimﬂé’wLﬁ@ﬁq‘l@mﬁmﬁmﬁq%mmﬂuagLL@:
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ga4n1519en 1w English Cocker Spaniel Avflulsn
2 dg/ o a v o 1 1
nanuillatialagiindasialananelun ineeldd
ATHLANGNUIEUINNGN A3 pimobendan il
218724 N139 pimobendan Tdl&Haluiug English
Cocker Spaniel a1atlunszgiaRugiainiem
M v v [=1 v dg/ o a 4 o
aglfuundaziulsanduiiavialantiniagiola
1@ | & dl 1 o/ 1
weelvnginan wafifunindsinman Doberman
. o o/ = le,d
Pincher a1191 10 A2 1UNN9ANHITH AU
1 . dl 1 1 [ 1 dl Yo
29319AG99 baseline Nldwiniu Tnanguinlazy
21879 HAINTULIEaalsANINNINAERAN WY
o dl | . . . o 1 1 dl
zgmmﬂu atrial fibrillation UALFAININNINNANN
1630 pimobendan waziiluniiulaavialilagiuan
41 atrial fibrillation \{lusanensailsalunnenlaa
1ui 2008 (O'Grady et ald 2008) 14
Wian13Anslu Doberman Pincher W4 NgNT
Ta5y pimobendan benazepril Az furosemide
M v 1 1 nll Yo . .
ﬂgimmuﬂmn@mﬂmu furosemide benazepril
WAZENAY AETZAZINAT 4 Aeu euny 2
a9l TeDedndunInszazaa? Luis Fuentes
etal (2002) ANHIABUANININ WAZIVANATINGHEN
an agladundnfaannazasune wsiflunidans
1 1 dl Vo . IS
danguAlAFuen pimobendan HANANNTITERIE
' ~ " o oA v o 4 A
n1sagsan LiNed 4 inautiunadnlngimeaiuaAn
o o‘d”l M v A
wagneuluiugidnaglfunuilszunn 2-3 thaw
Wintdu
Tuil 2012 AnsAnEaunalvefde “PRO-
TECT clinical trial” (Summerfield etal, 2012) fitlsz1du
NANTTLEIN pimobendan 11 Doberman Pinscher 7
| % d” o a 2% o 1 o
\Thilsandnuiiavialastiaviasinlavenelunjuazda
laluansannis (pre-clinical dilated cardiomyopathy)
Taunsngraanan lunaifanvei laduman
AABAAUTIANAUNNINANIIANENRELNAY (sudden
death) 1#seiaan 718 AulunguiléiFu pimobendan
Weuiy 441 Sulunguinlffuenans usildaiunsn
vendszlemirasenlfesnednauininalunisilesiu
NTANEREUNAY viTann LENANzia laduman

dradlFaengls vreanaiumszAANLANANaNIa
afFed i Ayt viemnatesgiiafildly
NNTANEN BV1ARNANN LHRANNLANANNATANE
fudasenniiazesing

wiatnelsAimudnaunnedianiznielsa
W ladadlunitanls pimobendan fiu Doberman
Pinscher ﬁﬁﬂmmiimé’wLﬁf@ﬁﬂ%ﬁmﬁmﬁﬂ@
wenelvie] Tunne svezaedlsn

An13Anen131d pimobendan 1u Irish
Wolthounds Aiflulsanduidiarilasiindasiala
wenalunjuazdiliuansannig waziialaguiman
|SianIANEN RPN EARTLTTEN L Doberman
Pincher (Volimar et al, 2016)

mshi3 pimobendan Tulsnnéuitio
rollunuo (feline cardiomyopathy)

=X o o 1 . s s
wmﬂwuumiuu prospective clinical
trial 29901514 pimobendan luuaiuniag

o’ v [ dll v Ai’ o

wladuan suiasniainisananuilleialalu
w3 UNITANEILUL retrospective case series

g ° o o o
nianAnE I uLNRUIR 170 Fanlnnaziiala
anwian waslinadnlalldtinadala iy
agnasudaEeiguiua1n1In1eAARnNaunIg
a1 (Macgregor et al, 2011) A1TANHNAD
(Gordon et al, 2012) n1sAn® luLNL 27 fa%
dszauiloyunleandniile gluuusne fszy
181113014 pimobendan ldagnatlanndelu

v . = X o < o oAy
Wu9 w1 lUNIANEIRA s L NININ AN 4
uqmmmmzﬁ systolic anterior motion (SAM)
A91UN19ANHINEIN (Hambrook and Bennett,
2012) BnrgAanE lunuaMdulsanauiile
Walaafindaeialarenalug AldlfAnannisg
21ANETU AU 32 FD NUIN9ELLIANDL IO
Tuiua 16 fA27lA5Y pimobendan Amtlu 49
Fu gandnunadn 16 fanlaldFu pimobendan
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WATNITANE retrospective case-control @'mm
(Reina-Doreste et al, 2014) $1897U491 WLy
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cardiomyopathy) wazniazsialaauuan wazls
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o o v 1 dl Yo
Fnen19eilad uvaa e a9) LazLNAN ATy
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a QI A o .
N1TNANIICANLABAYARLY (thromboembolism)
Aatl LAZNIIANEIHITLEINIEANIAAAYAFY
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sy X = 1y o
dauauldanuazidnlaanis

wadue) Yoo pimobendan

R = A .
ﬂﬁiNNﬂq?ﬁﬂmslmVl?m_‘!N@LLUU non-cardiac

284 pimobendan WANNNILANLANIN pimobendan

o

v a y ¥ o = U1 a o
N “feel-good’ AREITLANAL LINLTEY

©

a

AT pimobendan 1348 psychotropic effect
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phosphodiesterase inhibitor FinBu L theophylline
g

@ Vol. 29 No. 3-4 July - December 2017

nN3ouluWoUS:avFAgoD
pimobendan

=l 2 = .
NINENTUNATINLAENTBY pimobendan
PRUNIN WU LAANIIUUIFIIR9nA 1N LHeT A
(hypertrophy) WAZLNNAINIHNIULINTBIAUIT AT
(regurgitation) lugianidulsaauialasase iy
oe NENAIAINUY AN 2 73 (Tissier et al,
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Drug interaction
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Antiplatelet and anticoagulant therapy in the prevention
and treatment of thromboembolism

N = o
AN 818991017 "

unun

n1sudeFnvadlaannialunaanLann (thrombosis) Usznausaaiiadaidss 3 Usenis lawn
1) ANLRETBT8INaaeALaeR (vascular endothelial injury) 2) NTAYANYTENNTAANT AR AR A
. [ I ! | a . d‘ a @ A
(blood flow stasis) WAz 3) N19EN17LANARIRNARAINENILUNE (hypercoagulability) lANANALULARA
(thrombus) TLldpa91enislanauaasaanawinliiiansgafLaaIannlaanasEaNdIN 1L ANIRDAYA
F (thromboembolism) aguiisiunnranidangadulunasnaanuas (arterial thromboembolism) @4
UsznavsneinAAAaanaIuILNIN (38N91 white thrombi wWarNNzANIAaAY AUl LARALAAAAT (venous
. Y A oA s oA a & ~ | .
thromboembolism) UsznavusaeLlnlaanuadnay fibrin NNAnAemeaLanias (78n91 red thrombi
o ¥ o ! . T = a A o =
paunsldengu antiplatelet asflusniaanimanzanngalunisuilaninsaniaangasuluaaniaen
was daunnzaniaangafiulunaanidana arldanguansiumenuds (anticoagulant) lluudn tag
o dl o QIQI A ?/ o I QJQI = ?;/ |d§£ = a QI A é’
dhuunalunisfnedeinldauaenivaanalluaziesiuldldanaeaiulngawiaisauiaan i
Tl nozaniaengasiuluaaniaana Anutiaslunisdnaunne As feline arterial thromboembolism

AL pulmonary thromboembolism

" TR NENLNAFESEIIIUTNA ATNIUGY NJUNNNINUAT
* JFURRTAULNANN
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MSSNLNIBEUWAU (acute therapy)
ansnuidoadodd (anticoagulant)

Unfractionated heparin ’a@ﬂqmﬁmﬂﬁuﬁu
antithrombin % heparin:antithrombin complex
114/ thrombin wALELIEAN3ALA84 thrombin
¥ activated partial thromboplastin time (aPTT)
as prothrombin time (PT) mfmm%u ﬁqfiﬂu
An3¥nE1ALERIade aPTT LilEnanunuduly
1.5-2 WNTBNTEALNAUNNITNENINARS LN LGRS
FI %Qﬂ’]ﬁ‘ﬂ?‘ﬂ’??ﬁlﬂu’éﬁﬁﬂ]LL@ZLLNQLLMﬂﬁiWQﬁHM’m
TngUseaarnisinem Famnaaiid

Low molecular weight heparin (LMWH)
AAT1ZNNAN unfractionated heparin THaunm
Tm@qa'ﬁlﬁﬂm Imel LMWH Sufiu antithrombin
LALELIE factor Xa waag 4L thrombin ¥nl3
AuAaslunisifisdenaanaiuuntaandn
unfractionated heparin WANITUAALIDANAN
§19N18AZE1N9N unfractionated heparin AagLE
i taqiiufitenld Idud dalteperin waz enoxa-
parin N8l feline arterial thromboembolism W1zt
19 unfractionated heparin TWAFINNUABALADA
FrlunSauanniouLdaaianaunaaiseld low
molecular weight heparin 68 (m?’m‘ﬁlﬂ

Vitamin K antagonistW\'LLﬁ warfarin 241A
0.2 findnFu/Alaniu Aunn 24 dalua Tdnailu
n1stlesiunisudesinaeaaenlusie pulmonary
thromboembolism Taasasngaa PT e lu
499 1.5-2.5 Wiraed baseline wslaiifluffianld
Hasanniitasnnuilasaselunisldanazides
AENNIZAAREN
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endugvindaidoq (antiplatelet)

Imiquiuﬂ?mﬂ@qﬂuﬂﬁmu (primary
prophylaxis) Af afifiauEeesanisiAnn9L
@mmmqmmu wadeldiaefinnazdananafingu
1 waiihlsandnuilaalavundaianfius
flalalgnsannng (asymptomatic feline hypertrophic
cardiomyopathy; HCM) immune mediated hemo-
lytic anemia (IMHA) %ugw,w\a NNTAUAAUANLAL
;Tuguum (severe pancreatitis) mf;xﬁm%@ﬁluﬂmm
\aen (sepsis) ¥iaalsaNzi3 (neoplasia) WIUF waz
mmﬂmnuwmmm (secondary prophylaxis) e
mmnmmmqyam@ﬂm@mmmm watlaeiunIsLie
& memL@famgmjmmqqmﬁmqm@mﬂmm@
MAIANINTLAUNNIVARITD9MAR MG AR ARIANE
patae ) Fifiunnslaieuemannidenlutizion
GimLﬁﬂwmm@mlﬁm‘ﬁ'Lﬁmmi@mﬁu (collateral
blood flow) ‘L& mmjuﬁu&qmﬁmﬁfam Anenldy
flaqiii Teun

Aspirin Wl cyclooxygenase inhibitors

v
o o

UEanN1749LAIIZY thromboxane A2 MM lHIN&ARA
A 1o o o v k2 1 k% I o
wealddufaiiy wiinnsldet1andnana1euse
% =) a Aa 1 1o
Laifdaagidailsy@nsnmuazauinanatnauiidn
Unluntedmaunng wuanluluanisly aspirin
1WA 81 NAANTN visa 5 Nadndw slada yn 72
dalue Tualunisinen FATE wasileediunsg
Wwinldsneiu dowlugiianining IMHA uas
Y pulmonary thromboembolism Ifaurm 0.5
Haaniu/nlanin yn 24 Falusazannsniinssey
aa % tz 2
aNN98AT3R MWKl A
Thienopyridines L4 adenosine diphosphate
antagonist leiA
- Clopidogrel lugiaenaangnasunan
wenngll 90 wnvaalFanlaenisiuewim 10
Naansumenlansy (loading dose) taalufing
drapasla downslifuenauin 2-4 Sadniu/
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v v

nlaniu Juaz 1 Af Mlugrawazuantiugnazesn
<o @ A v @ o
gnasnnanenlAsinnnngly 72 4alue uazas
wiuAnyianelu 7 Sundsvienen wanannil clopidogrel
fAARNITNRAFIUBIVABAIABA (vasoconstriction) gl
PN = " a y
Wnnslvaneuaesviaesiaen luLsomd19iAeg
A dl a o 4 = . .
B0InaRRaATINANNTERRWLH NIt feline arterial
thromboembolism wugiinlstlaueniinrugiunig

4 heparin TAsausAENNNI5NEN
. .. IS o dl
- Tidopidine insnaaasldlugrianaziiuam
wisusnLgRzaNNnuNAnAa s lugiaIuA
211 62 Haann/Mlaniu vn 24 dolas nvaeniaen
Auazluun 250 Haan3u siasa yn 12 dalus a0l
NATNLALN 1 ITRR1I T AZaNAtU TasIAENLINAN
VUGN TUATDILNGITY

0N 1 unoeN unfractionated heparin ia: low molecular weight

heparin
Drug Category Indication Route
Interval
Heparin UFH ATE Initial dose
Dog: 200-300 1U/kg v once
Maintenance: 200- 250 IU/kg SC 6-8
Cat: 250-375 IU/kg v once
Maintenance: 100-250 IU/kg SC 6-8
Prophylaxis 10-50 1U/kg SC 8-12 (monitor aPTT)
FATE associated Initial dose 10001U/kg v once
Acute 50-100 IU/kg SC 8-12
pancreatitis
Enoxaparin LMWH TE Dog: 1.0-1.5 mg/kg SC 12-24
Cat: 1.0-1.5 mg/kg SC 12-24
Dalteparin  LMWH TE Dog: 20-40 IU/kg v once
then 16.73-33 IU/kg/h v CRI
or 100 IU/kg SC 12-24
Cat: 100 IU/kg SC 12-24

unfractionated heparin; UFH, low molecular weight heparin; LMWH, arterial thromboembolism; ATE, feline arterial thromboembolism;
FATE, thromboembolism; TE

ennguaansauidoa (thrombolytic agents)

Taasaniaanigadue e g 1190

= v a Yo SN A @ o o
TnaReuldnuing aosliviunvzasongandny
271N19909aNIRengARUlunAeARaALAT Nely
18 d0lus upnuzi il deanaananfuLay

AenanaaduazdAYWINTY 1Y dues waz a
= ~ Y = o o |

IHa9aNANATAENUAINT 1NGY LT reperfu-
sion injury (388182 40-70) LAaTNNZABAREN NN LK
fns1N1790ATARRN TuNaNlu feline arterial
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thromboembolism waglAFlgNguasItaNIAen
= [ % aa v 1 é’
H9E9NUERIINN9TRATINTREIAY 0-43 N luNgun
THwn

Streptokinase S nonspecific plasmin
activator N LENANITAABANADA AUIAT 19T L1
4riaLazuN9Ae 90000 IU NMABAIABART T
n91 1 dqlue uaganniuld 45000 IUMBgTHG
Aesaruliniy 12 d9lne nan1sldenluuualsn
inlafilu feline arterial thromboembolism 46 6in

v o al dl o

NUTREAL 50 ARTNLTWATNUIUAN (femoral pulse)
aglu 24 daluanaalidien waswu reperfusion
o % A ¥ o
injury 588182 40 NNILLARARBN5RLAY 24 BRIIN

aa v
NN999ATINTRLAS 33

. S A .

Urokinase 88NfnELUNaU streptokinase
1% loading 211/ 4400 IUATaNTN n1eviaaniden
A1 WIUAT1 10 WIN UAIANNTT 4400 1U/ATanTN/
Flal WU 12 Falsd Han195nNE w12 Faw

. o ¥ o aa vy
reperfusion injury 3a8IaL 25 ARTINNITAATIF TREURT
42

Tissue Plasminogen Activator (t-PA) iy

\ , < Py 2 . o

fibrin-specific @angnatanIzinaulaeniyiniy
YUIALN I ULNY 0.25-1 Raansu/nlaniu/dqalug
NIIUABALABAAT (VWIALNTIUNA 1-10 HAANTH/
Alan3u) guiw 1 Haaniu/Alaniu nevaaniaanan
LY , .
ARATN NTTU feline arterial thromboembolism Wu
FM91N1990ATINGRLAY 50

MSSNUNS:8:EN0
(long term therapy)

nsel feline arterial thromboembolism
Wt 19 clopidogrel 2114 18.75 NaANTH FARFY
910 24 G2l wudndssansaamlunistieatunis
Lﬂu%wm feline arterial thromboembolism 16ia
n91 aspirin Faiinnels clopidogrel 9N aspirin
mmmﬁﬂé’ﬁmmﬂﬂﬂﬂqmﬁrﬁiﬂ platelet receptor
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FNTNANY LARZHANNIAENURIDINITT19LALI
PAITLULNIAUDIUTGIUU enoxaparin AINN30
Imﬁuﬁuimmﬂwq::mﬂj feline arterial thrombo-
. dld % dgj % £ %
embolism fidamnan leAndnuiianiala n1s’li
Tl oG D T I NP R EL PR G AN B G P,
gadnitlnaatnalndtmiane
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R620IP
MNew model of animal anesthesia machine

PM-60 Vet Pulse Oximeter
- InSevRowBUGIssveenBINuluED

Wato EX-20 Vet

Fully mitnrmatic inhalation arlesihattf: machine
InSeuOuLday wseuAsovdoumyle
AauALGIBISVOUNE:USUIOS

NP Intert
C

RWD409 Ventilator
I used for animals within 100 kg.

Pet Doppler set

= linnaiia Ultrasonic Doppler Tow
wWagunouSssovdealiidudevsouriu
ng aodanswaulafanyuiiuifofnun
HiA1 Systolic

= I
[
= e

VE-300 Vet ECG
- asavadullilioly (Acquisition Mode)

dmsudad 2 Iiwsauriu 7 leads na:nao0A1d0sIMSKiu
= 2.4" Color Display iHu=fumsinasu ooty
e

<< iPM 12 Vet

12.1° High resolution LED display

o
-
iMec 8 Vet >> 11"

.
8.4" High resolution LED display —

. Monitor for animal
inSaodomuna:guinannyinude Tudad

- [DwAsSevithaaouna:ounin Aauldifols (ECG)

- donowaulafaatomouon (NIBP)

- Usunuacududoasevsanginuluidea (%Sp02) ammgl msmigly
msvaulnsanlzdninaumiely (EtCO2) ludaslosawnsmaansioyoo
dnold (g0n 1o néedasaiodu)
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Sildenal citrate, a life-saving drug for cases with
pulmonary hypertension

AR n1ann

unun

Sildenafil citrate (Fawauanila Fwsm; sil-den-ah-fl) iuennquitdaaulsiealnlawamaisa 5
(phosphodiesterase type 5 inhibitor) %dﬂ@ﬂqw%mmﬂummLﬁﬂmiuﬂffmwmm wite Tunnenisuwne
finnnidawnueWann e nauniuanalunisineennisedenziwaeie ldudesa (erectile dysfunction)
waznzaNAulunasndanilangs (puimonary hypertension) 1wiulunisdnaunndiisluseay 10

1) £% o QI = o A a Yo o A 1 o
NI limas Buinistihdamuelanildinwnninzausulunaaniaenlengaduiv

" me3Tng3sinen AngdRaunnadans aiinaansaiimingnde

FEEZVRPN
HIUNATAULNAN
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a a A o a @ . m
TanueNalAaNTRN AR lipophilic

= v a o val
QnaATN AR luMNALeIMNTLazNIzANFa LA A
Tuiatialadu Taedegnaaidudamuailaaygn
wasiugl WLILRANEYE (metabolite active form)
I . . . o o o
MA@ piperazine N-desmethyl metabolite A7UTLLNAT
'8 a a o Zj/ = = v
apuAansuastanuaialugriaiuinisdnmls
Tme Walker wazAne (1999) wadannlitaLaLan
Aalaanenisnuawin 1 Naaniu/nlandu wudn
1A oral bioavailability N¥asaz 54 NAN volume
of distribution 9 5.2 ans/Alaniu A" elimination

half-life 91 6 daTug

dwiunalnniseangnatiudanueia

o

aenqriuduaulmieslnlanameisa 1iaf 5
(PDEb5) %ﬂﬁ‘ﬂﬁqimﬂlwﬁﬂ Lﬁlfﬂ corpus carvernosum
TuadtnsmatauaslunduiieBantevaen
Fanfinlen Taenlnd PDES azvimifilunnainlaey
cyclic GMP l1iflu GMP cyclic GMP SpaudnAsy
fansvuaunsiLAa @ luaadndnuide Sey
e liRANMAFeend e Baurinliaen
Aaaneald fehuileduds PDES Aevinldiy
32U cOMP lutadndnuitieBaurevaanidon
neludeninn1sAaneFal1unIg nitric oxide
14 1nare9Falnueilaiuusting i asne
Aslunaenidentengs lugiriuie 0.5 -1
faANFUATANTN N19N19AU TUATARIAKE LALRNA
el daa 2-3 Saaniu/Alaniu fuaranuas
’Lumﬂﬂ'ﬁ@mq:mmﬁu’mema@mﬂ@mqmﬂN
U39 (Tilley et al., 2007) Fatinnsl4Banueila
Phuflunsinmnaiy (adjunctive therapy) Agld
éwﬁumﬁnmﬁmwﬁm%m lunsusanineey
pusulunaaniaanilangs lawn naslieandian
mnzg'uﬁu&uﬂuieﬁmmﬁi@m%um@umﬁméq
(angiotensin converting enzyme inhibitors) g1
1 1 furosemide mﬂzﬁuﬁugmﬂm%ﬂmmm@
(calcium channel blockers) 1 amlodipine LAy

diltiazem 111
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andndnylunananldiaimuaniiafnanng
adunnzausulunaanaantlangslilaig
Anaunndazfasandudayaainnismnsaasnanig
1M1 N19¥N19halTafe n1InLNeNsuuauiala
AN laduaNRuman [ nsaane Iinjaes
PADALADAAN jugular Aulm (hepatomegaly) RN
111 (ascites) Wludw Anaafa@ananuiala
a o v o a [ 4 .
HANHUZARNUFAIANALATY (inverse D shape)
YIDNNTULNLUUNAURINADALADANATHUIFANNES
Tudas as9lsfmunisitasaiuuizannasld
tusuduiunnzanusuluvaeniaanilangs Aa
v aa dl al £ o
NNTM9AFREAAAULAsNAZY AWl (echocar-
diogram) Toe L Doppler mode Tunnsdamanuisy
A dl £ 1 le [ = 1 Q’J
aaLaaaN iataun1uaulnAaTla vra HIuAU
Walwiln (tricuspid or pulmonary regurgitant jet)
TasAN L AaziluAs NN UR9ANNAUIADA
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Nutritional management of heart diseases
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mson 2 warlaradnaniarndiudon

AN nau URY YA PR UAY A9 a9 Ul AN
HIAR KRR HIAR  HIAR  HIAR WA WIRA dUna*
NUN 198 29U 398 49U 69U

WBC 13.7 9.5 29.6 251 20 27.9 22.4 10%ul - 6.6-15
RBC 6.19 3.95 5.16 4.98 5.54 5.87 6.12 10%/pl 6-8
HGB 13.9 8.7 11.6 12 1.7 12.3 13.9 g/dl 12-16
HCT 42.4 27.5 36.2 34.4 38 40.6 42.5 % 36-55
Platelete 564 406 461 495 371 596 589 10%ul 150-500
Total protein 8.3 5.5 6.5 7.9 7.8 7.5 - g/dl 5.1-7.8
Glucose 99 99 90 116 129 64 56 mg/dl  60-125
ALP 248 - - - - 352 403 U/L 90
ALT 71 - - - - 30 27 U/L 30
Cholesterol 211 - - - - 194 - mg/dl  112-328
Albumin 3.7 - - 3.3 - 3.4 - g/dl 2.5-4
BUN 10 - - 8 - 10 - mg/dl  10-25
Creatinine 0.8 - - 0.6 - 0.7 0.7 mg/dl 015
Phosphorus 5.72 - - 4.51 - 5.25 - mg/dl  3.2-8.1
Baseline cor- 341 8.5 - 10.4 - - 4 pl/dl 2-6
tisol
Prothrombin 6.4 10.8 - - - 15.5 9.5 sec 5-8
time
APTT 11.6 2041 - - - 32.7 18.7 sec 12-18
D-DIMER - 981 - - - 347 368 ng/ml 200-280

*Laboratory tests, editor Lois Roth-Johnson, DVM, PhD, DACVP, p.1424-1504

answn 3 A blood gas lia: electrolyte Turaoaidoach

1 L% (% [ % [ %

A Y UAI NA9 A N UAY UAY  UU9e AN
HIAR  HIAA HIAR WIAR  HIAR  HIRA WIAR dne*
NUN 19U 29U 398 49U 69U

pH 7.461 7442 7419 7475 742 7462 7518 - 7350-7450
PCO, 43.4 37 38.4 39.9 44.9 46.4 364 mmHg 32-45
PO, 449 52.2 44.2 32.7 3441 31.6 354 mmHg 44-55
Na+ 139 140 142 141 139 144 135  mmol/l 138 - 153

K+ 3.73 3.32 3.04 3.23 3.65 3.33 3.96 mmol/ll 3.9-57
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m AU ¥AY URY  URY  URY  UWRY  UAY  Uiudae A
Y T N i VT WO i T WO i 1 T W i V- T B i T N AV T n@*
A 19 29 39U 49U 69U

Cl- 120 127 132 128 123 126 118 mmol/l 101 - 114

Hct 49 38 39 39 42 43 53 % 35-55
HCO3 30.3 24.7 24.3 28.7 28.4 32.4 28.9 mmol/L 18-24
tCO2 31.6 25.8 25.5 30 29.8 33.9 301 mmol/l 19-25
O2SAT 83.2 88.4 81.2 67.3 66.3 63.7 745 mmol/L -

tHb 16.6 12.8 13.4 131 14.2 147 17.9 % 12.4 - 191

*Manual of Small Animal Emergency and Critical Care Medicine, Douglass KM et al, p.157-159 and 431
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Case report: Anesthetic management of a unilateral
adrenalectomy in a dog

Ratiporn Tantisak ", Siwaporn Pattanasittiseree ', Kwanhatai Rotjanakomet ', Lalana Ekthamasut '

Abstract

A general anesthesia of a unilateral adrenalectomy could be found complications as tachycardia,
ventricular arrhythmias, hypotension, and hypertension. This case report describes the anesthetic
management of preoperation, perioperation, and postoperation including complication deal. Moreover,

discussion of the pros and cons of this anesthetic procedure.

Keywords: Anesthesia, Adrenalectomy, Dog
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wefeFAnsaLarinIsaauauasradas1 AzLUY
ANNWTNN18Y (body condition score) 3 AN 9
ArUNRI9NIE 99.8 asAsulas AlElallandna
natnAenies m3aatlsziliv capillary refil ime
(CRT) WLHU1IUNG1 2 3109 HAnazanatintlssun
1% = o 1 = o
¥aeay 7 Arankaidsiinlalunwuides murmur 8591
% o Z// 1 a o %
N17LAUR9T bA 130 ATIFABLNT 491 ZNITLALAD
Pinlagsnane dnsnisvnala 25 AR A8
welapazansniznisvnalaludng dananua
Tatimanuzsinladusale 140 Saalumslsan na
AATasragldnuainislaainianasldnunisis
AuraIasnznelutaIiad nIaARAaNTN RS
sa18n (peripheral lymph node) linuansouziin
1N&A N19LAL ﬁq@Jﬂﬁa@@mafté’qﬁ%mﬁﬁNmq@wu
dngaansyidtmaduinauaALar AN LIAY
1 1 A = ac
wsildnuiranaazaynili nsnsagaansyineis
fresh fecal smear bWLNIFNNANUIULLLRALNG
= 1 1 a ¥ v al
aa3qatnLaslinylinend nisfiangaansysiaed
sudan Il Tunwunealasiu
N27993AN N IARFINENLAZALAT ARTIN
(LAAITUANITINN 1) NUANDALADALAIAALUL
(packed cell volume: PCV) Andndni Animiaen
19lpesNgendnUng Watiuuanaiindainenang
WUINNNNY lymphocytosis AL eosinophilia N7
1 a (1 A 1 =
m394 blood smear hawunenaluldalaan A LA
paTRNaadln (BUN LAY creatining) Wazfil (ALT
waz ALP) g4ndnina ivmmﬂuism amylase 6N
ndnUnG s=auTUsiv albumin fin LL@.,,@.,,mumm@
Tdendn 49 usrsuadninslafudendulng
o 1 1 = =
angdauszInldagNkaZINLNaEaN (Na:K
ratio) 34:1 N3 matlaadsldnudstinlng An
ANNTNANNZaNTIAA19% (urine specific gravity:

USG) 1.035

lutesdu qialdiuansiein acetate
Ringer’s solution with 5% dextrose dnnneviaan
\‘@amA cephalic auAlanzanatnLas AL
mslwaBeuden TaaGulilusnmis 12 Daaans
saflansusedalu Wuaan 10 49l udailfuan
F3115909m s FLTatRaN AN LN
m@mﬁméquﬁummimwmaﬁﬂﬁluj Tnendlentla
Mz lfuds nudrAuateatngedla uas
sepiaulmsl amylase anasgsziuing

Tuszminemslasuanstndnmaviaeniden
pn grilasunisinenuulseAttlszaasainisiag
mﬂﬁmmzmm@‘im@ (dextrose 25% wi/v solution)
dmevaenaenaiatednT] Ansenisann
AANIVEINIA omeprazole l1auNA 1 HaANTuse
Alandu Wnasenidansn yn 24 Falus uazen
ana1lael metoclopramide Jutunm 0.4 Raanu
sianlaniu Wnvsinendans yn 8 ol uazld
FARBLINIZINNE sucralfate luanA 500 HaanTu
N 8 g
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mswn 1 1Iaaowaasoomvlaradnenia:AINDAGTINUOLATIUDE

TUAUNINSUMSOISODIUDAE)

ARSI A A n&a*(19g) famgaadn  mamsaale  enin@tedas)
M ngaale
PCV 26.6 35-57 (%) BUN 89.9 8-28 (mg/dL)
RBC 3.75 4.95-7.87 (X 10°/uL) Creatinine 2.5 0.5-1.7 (mgrdL)
MCV 71 66-77 (fL) ALT 114 10-109 (U/L)
MCHC 34.6 32.0-36.3 (g/dL) ALP 116 1-114 (U/L)
Hemoglobin 9.20 11.9-18.9 (g/dL) Total protein 6.6 6.0-7.5 (g/dL)
WBC 18.4 5.0-14.1 (X 10°/ulL) Albumin 2.1 2.3-31 (g/dL)
Neutrophils 9.18 2.9-12.0 (X 10°/uL) Amylase 2,118 226-1,063 (U/L)
Lymphocytes 6.54 0.4-2.9 (X 10°/ulL) Sodium (Na) 143 142-152 (mEqg/L)
Monocytes 0.73 0.0-1.4 (X 10°/uL) Potassium (K) 4.2 3.9-5.1 (mEg/L)
Eosinophils 1.95 0.0-1.3 (X 10°/uL) Phosphorus (P) 4 2.9-5.3 (mEg/L)
Basophils 0 0.0-0.14 (X 10°/uL) Calcium (Ca) 10.7 9.1-11.7 (mEg/L)
Reticulocyte 0 0.0-1.0 (%) Na:K ratio 34:1 > 271
Platelets 230 211-621 (X 10°/uL) Blood glucose 67 76-119 (mg/dL)
# Krimer, 2011

N13Rg9aTasRasdaaAduLAeANN]
44 (abdominal ultrasonography) WURABNUNAN
Ivaansdneiinanamun (thickness) fiaendn 0.3
ANAT IagdnANnesaNHan R AnLdne)

9 cranial pole Wag caudal pole 16 0.15 Liupumg

WU LAZIAANUUNIRIFADNUNINTAFA UL
cranial pole A< caudal pole 16 015 “HuRLNAT
LAY 0.18 WWANAT AINAIAY (JUN 1) WUl
o ¥ d? < U al di 1

aldmntuantasuarinineanulmnanas tuwu
anEnurinlnRassusauLazadtnrau Lo

FUN 1 ugmsaniEgLiuazATINIITaNsaNINaN [AALEE (1A) WASAINIIT (1B) TINLAINNITATIATENTIBIAIE

P al'
ﬂﬂutﬁﬁlﬂﬂ??ﬁﬂ@ﬂ
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WwanmsasoIvIUDAe

Lﬁ@qmﬂqﬁmmﬁﬁﬂi:iﬁﬂqﬂiuﬁﬂwmz
Fananamanansa Tasusazasafidananiily
wiuey Ysznaufuiuani1snsaaniaieql s
m?‘ﬁlﬂ/\ﬁ_mmz lymphocytosis 941U eosinophilia
Lasisrsiinmaliudans Feanaulunaainnis
mmﬂzﬂﬁm@%ﬁm@ﬂﬁaqﬁﬁmimmﬁﬁ%‘iﬂLﬁ'mﬁu
1AeN133MIEAL basal cortisol LAY endogenous
ACTH lunszuaidam saniunmallsziiunnsmay
suesrassiaunuanlatusendansldy ACTH
(ACTH stimulation test) W RREDT, synthetic
adrenocorticotropic hormone (tetracosactide

acetate, SynathenTM; 0.25 mg/mL, Mallinckrodt

Specialty Pharmaceuticals Ireland Ltd, Ireland)
Tuawn 5 lularnfusailanfudnaraeniaen
A1 WAITATLAL cortisol NNEINAINITRA synthetic
adrenocorticotropic hormone Taludn 1 °ﬁ¢fﬂm

NANNTATIATLAL basal cortisol WAy
endogenous ACTH lunszualaen wazseAy
cortisol ANYWAINITNT ACTH stimulation test
(ma‘wﬁl 2) WuIngquadszAu cortisol Tunszua
AenR1ndUng (hypocortisolemia) $aNAUN
52AU endogenous ACTH gananing wazlad
ﬂ’]ﬁ‘lﬂ‘ﬂ‘].l@u‘ﬂ\ﬂlﬂﬁﬁiﬂNﬂﬁJQﬂim%uuﬂﬂ‘ﬂii’]\‘]L‘WLI’]&
anFanslasu ACTH

aS0ON 2 1AOWANMSASID basal cortisol lia: endogenous ACTH
Tuns:laldoauovaiuuog lla:s:au cortisol Marabnisrit ACTH

stimulation test

AIRASAAIA

1 d' v
ANmsIale

An&* (Muae)

Basal cortisol
Endogenous ACTH
Cortisol at 1 hour Post-ACTH

stimulation

0.06

0.5-5.5 (ug/dL)
10-80 (pg/mL)
5.0-17 (ug/dL)

mnm@ma‘mm@ﬁwudwgﬁmﬁ@zﬁu basal
cortisol ANFLINR faufudszdy endogenous
ACTH g4n31unf wazlinunisnauauasans
sausuanlatuuendanisldi ACTH Usyne
funnsilainupufintnfvesssdusidninglas
Tden wazn13ll NaK ratio ¥nngn 27:1 9
fmmﬂf&’@qﬁuﬁnwm:mm@ﬁﬁﬁmﬁwémﬂQ‘Em
AafAAatfaInNzsaNnLIn AT uLeninaL
deendnnAtiindguni (glucocorticoid-deficient
primary hypoadrenocorticism) %\‘li’m\‘lﬁumﬂ

Lifton et al. (1996) az Thompson et al. (2007)
[ 1’/ =2 ¥ aa o { o [ ngd

Aaty aslinnsiiadadngiadaasnaiidoun
nnnsasnglanasinatfainnazsauuuanle
funaninutdesndttnaaiinggund
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MISSNINMOOEISNSSY
la:MsSAaUWaMSSNL

grialaFunisdne luidiesfudoanngld
dexamethasone 11au1a 0.2 HaansuAanlaniy
W auaaataanan fanulEnissneLuuley
AullszAa9a1nig wazli dexamethasone 1l
9119 0.1 Jaanfusanlaniy [WneuaasLaam
o = ol/ o ﬂl o a =
Aludn 24 daluadnnn wazilegraieinish
2y naunngdaeduliny prednisolone Tuaunn
AI £ a a o 1 a o v U
B3N 0.2 AaAnSNABNTANTN WAIMINAIE 0.1
Faansusaniansy lu 12 daluadnun waslinu
luauim 0.1 Faaniusenianiy nn 12 dalussie
11an 2 #la1sf wdtasanadiily 0.1 Jaanfusa
nlaniu yn 24 dalue N3fARINaIN1INN 1 L1haw
NENRIANNENN193NE Wudgaianieialyl
A lunuaInIsaauLarTaaINITRAUNRIR9TZ UL
NAURIMNT ldwuan1sANLNNNnuTatiagnay
Uaenlnf meaidanlidnuniay lymphocytosis
wae eosinophilia tuWLAINNAALUNRYRIANLAN
AARNIaALLaLle sxaudLaninglasluiaen
uilnf szdutiimaludenazenanisasu

[ a 1 [~ A [ 1 AI 42( a

22AULNA ANLEALADALAE AL UANT LT WU N R
U 1 RaUNAIANBNAUN1 N seauTilemu
albumin WxAuwnAluAaUR 2 udsanEy
F1N195097 (A19199 3)

zgﬁﬂjLL@m'aﬁm'a“@'@ul,méquﬁuﬁmmi
4 o Y o A . 2
WHaa11138nA T UIARLY 8 UNAIRNNIFNFAWANT
N7 NIENAINITATIATIATELAZNNITATIANIG
% a oA dl aa %3 dl
Vel fiRnsiestiadeuanisaidunaainnig
AALTalUNI9AURINITLALNNIZ AU AU NLAL
waq AnaunnellalEnissnenuulszAulszaag
21117 T9NAUNN92A dexamethasone TWaWAEN
Fi1 0.2 RaanFumanlansy M N19IaanLaanAN
ANNAIENTTRA LUIUIA 0.1 Raansusaniansy lu
an 24 daluanay 48 daluednun nanaglasuli
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A1 prednisolone luuu1A 0.1 Naansuaanlansu
NN 12 Fal3a sRARKeINs AN AaN Tainy
TnqiiadaINTIeauLINTaLAAIRINTsHALNAUES
FTULNNLABEINNT NIRFIANIeTRLfiimnIgla
WUNN2E lymphocytosis LAY eosinophilia ¢AL
faninsladlwaendudnf Tunumnuialng
gasAARAATNTasFILALlA sedLTinA AT
2n819130¢ luinailng TimuennnsdnaiAesd
Tdia1lszaadannnnsiiu prednisolone N13MT2A
7¢61 endogenous ACTH NM8IMA9a1N Budunig

o

Snnldudn 10 e lduaflu 52 #Alaniusie
HadanT asNanIUIAITzAUNITTNEAanIg IR
A1 prednisolone Tuuunm 0.1 Naansusanlansy
NN 12 dalus atnesialiiey wavdnRnaINaINIg
a ] = A

dluseey wan1sinnINaINIIiaNian 18 inau
TdnudngiadeIn1seauLIesaaIn1siaLlng
dl dl 1 o a a 4&( =

MAgadaaiLITULNINAULINITAATUEN N7
pIvanIiesljimAn1snaenszazioan 18 e
ARNNTAARTNEINNT TuWLAN9E lymphocytosis
WA eosinophilia TLALNNANATUAATLZEA
et luinuaiing svaugianinslasluaen
\lund wazd NaiK ratio agisz1a19 30:1 - 35:1

(19199 3)
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mMs1on 3 1aauMsIUSguiauwansIoMdIaRaINeNIamInIAaaN
yovaluUos Nasovluidoun 1 1doun 2 laidoun 26 Maraold
SUMSSNU cnuaQu

A2MTIAIN NAMNTIA NAMNTIA NAMTIA An&* (Ui9g)
luhaud 1 ) luhaui 26
MENRILASL MENRILASL MENAILASL
Ma5nNE NM99NEI mMasnNE
PCV 35.5 374 36.9 35-57 (%)
RBC 510 5.67 6.07 4.95-7.87 (X 10°/uL)
WBC 13.5 13.8 12.7 5.0-14.1 (X 10°uL)
Neutrophils 8.87 9.10 8.92 2.9-12.0 (X 10°uL)
Lymphocytes 2.84 277 1.85 0.4-2.9 (X 10°/uL)
Monocytes 0.78 0.98 0.83 0.0-1.4 (X 10°/uL)
Eosinophils 1.01 0.95 11 0.0-1.3 (X 10°/uL)
Basophils 0 0 0 0.0-0.14 (X 10°uL)
Reticulocyte 1 0 0 0.0-1.0 (%)
Platelets 250 293 302 211-621 (X 10°/uL)
BUN 25 21 27 8-28 (mg/dL)
Creatinine 1.2 0.98 1.3 0.5-1.7 (mgrdL)
ALT 99 70 87 10-109 (U/L)
ALP 87 60 77 1-114 (U/L)
Total protein 6.8 7.4 7.3 6.0-7.5 (g/dL)
Albumin 2.2 2.5 2.8 2.3-31 (g/dL)
Sodium (Na) 145 144 143 142-152 (mEqg/L)
Potassium (K) 4.5 41 4.7 3.9-51 (mEqg/L)
Na:K ratio 32:1 35:1 30:1 > 271
Glucose 89 91 101 76-119 (mg/dL)
# Krimer, 2011

asuna:oo1sd

n1snseanglanaiAAREAAINNINEABN mﬂi%uiﬂmmm@%ﬁqa@ﬁuuﬂgiﬁﬂm‘ﬁﬂ@ﬂm“lﬁ
‘wmfﬂ,m‘%uu@ﬂﬁwmﬁ@ﬂﬂdﬂﬂﬂﬁmﬁmﬂguqﬁ wsfannsnaiwaefluutiuaialanaffnatnls
Hunnazauiindnfressesnuaniatunens  dieine (Buckley et al., 2017; Lifton et al., 1996;
Lﬁm%mﬁ@wmﬁmquLaﬂﬁﬁmmﬁﬂL@iﬂslu%u zF Rogers et al., 1981; Sadek and Schaer, 1996;
ey 7R denalideuuanladunentasdndilag Van Lanen and Sande, 2014) Taafigiifinisnl
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nswulsalaszannidanas 10 aasguarianuny

1a5uNN99INAseIN NNz AaNuNInlAN19UTas

a

nirnATiindgundl (Kiein and Peterson, 2010;

a

Reusch, 2012) griandnisnsasnglanasinass

q

annnazsiemanladfuuenitauteandnng
ﬁﬂmemmmwﬁaﬁﬂﬁl,ﬁm%umﬂm@mmﬂqim
asAnens 19y (aanns a1iden dhewan sau
usedaanuy fonudssininnaludens wazmy
192 lymphocytosis us A linuANNRALNG

dl a d? a o oA &
nnaTUaINNTINAZa T NUNIWesalanasFRAR A

W1 ANRaUnRressziuaianinslasluiaen
(Lifton et al., 1996; Sadek and Schaer, 1996)
atalsfid Sepuinfenas 9 - 14 veqiiaild
SUnNM9ADAdEIENrdngtn delainudniinany
AnUnAaesszduadningladlunsildsunis
Aady aziimuinlnfvesszaudaninglasfly
BamAnTumNn N Eva (Klein and Peterson,
2010; Lifton et al., 1996; Thomspon et al., 2007;
Wakayama et al., 2017) Taaisinnuludag 1 Tnne
naabasunstaselsa (Lifton et al., 1996; Rogers
et al., 1981: Wakayama et al., 2017) a&inalsfin
HenenuangiatlaaunesaananuauRalng
gasszdudEnInslafludenliuioun 51 nnavds
1F5un1sitiage (Wakayama et al., 2017) vty
dnflaeilasunisitadudndinnmisinglanadh
patifaNnNzRaanlATLULeNinLTiasndn
Unmriiatlgunil AspasldiunismsaassALBIanTng
lafludenasnsasinane wiazlinudnilaany

AndnRuasszaudidaninglasluidanlunnienls

Fun13uafalsAnAIN avsuluseaudndilas
atfull wudnTuaneilasunisitadalsniiy gia
HBINTINIARTN F9NTIINaRTIAN1eH s TR
N3 WAZNANNIINAAENABAARBITLNITNIDING
TAPasAARLAANNNNNEARNANIN L ATULANTIN91L
£ 1 a a a dl ] 1A a

eandnunAialgug TaelunulInlANne
Unfuasszsuaianinslasluiaaniintuasialy
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AueNlATUNNTINAse 1A LAYAAAATEHLIIAN
26 AaUNNNITAARINAINT TeaaLuliisaan
Tugiaseiliiaudameiatuiuiaitialy
ZJ/ = = al a 49{ = ]
1 zG WTRANANANNHIALMN LN AT ENLNN AU
1 1 o/ 1 1 1 v dl
uweiasiluseauldgunssnarlinsenusdandnluy
nnsrdaRiueialanasinads viraatallulasann
dl dl o va v a =
nalnauninliiniseeszsuaaninglasluiaan
Tonginarisesuimaialanasfnasmannias
Tmel Baumstark et al. (2014) 1#31819114919 2611
= = A o
raalmnaniaslnunamanlunssiaiaenbugia
dld 1 o v 1 a 1 b
AnNazsannuantaniudaanddng Tudla
wisdulnamnsanuszAaLdiLasalanasAnaes L
nITUAIADR Lazquanininzdaunuanlaiieu
faananUnfAuige
al o al =
anaNszAulaLAe Nk as TN WA LT e Nl
nszudlaamdulnmle uwaazdsssuiiuasala
AATAARLAAININUNAANIN RetlaaLTuweny
AN19ANAIUIU (up-regulation) 21B9FaFLURS
a o ca rdl 1 o Yo =
Juasalanasiraasnvale nldvialadaau
1 d’g =& o =
lapaaafluuuIN A9aN1snAIszsulaas
wazinunamanldlandasisysuaasiiuaiala
pasAAatARNasfinIN atnelafn grialuseu
Fndunaatiuillulasunisnsiasssuniuaiala
A & dl v o [ v a A
pasfinaas asandadninnieiesdiming
nsaganLAANAAENTIadlRgINdLnG
. a1 d” v Aa 1 |
(azotemia) lugritliese i futleguiniuning
pre-renal azotemia TailupaaInn1suNAtn Iae
Warsunanisydfnistlae souiudayannuain
NN9AFRTN9NNE LATNANIIATATTAA10Y Usznau
o A o Yy w " -
Auadnisudlaninzanaun o nudnALAR
patinaaslaanasunatlusyiuing dowAnaulad
amylase wwummmuﬂmﬂﬂmuummﬂum@mmn
nsAseseulalfanaialunssuaaentaduna
ANNNIAINNI2Y azotemia tHasaniaulasianann
Fnsduaannialadlundn (Willard and Twedt,
1999) wazINaNNNTLAlUN19Y azotemia 1AWAD
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wudnAnaultifinaitanasgsziuinalung
TniAsariu
Wakayama et al. (2017) 31697431 41397
#nnndasnglanasinaafainninzsannanle
o & a a o 1A o = .
Pautesialng dnwudnRseaulisn albumin
= o o ~
LAazlALRALARTRA LULARARNTINAYE taaNlanTa
a a o 1 v v v
NUANRALNRFINa1nlAnFatAY 87 Laziasay
76 ANNAFL Lardlan1anuANNRALNRT9aa
sonfiulanefeaas 72 wazilegiailaalazunig
SnesaenIadTInglanasAAat ARt NUNIZAN
[ % = . A o
seU1sRAU albumin kazlARALADIDA LLARANN
QI 49{ b 1 o/ a dl [~ dl
AziiNAuaudngseauLng Seeatlunaiiosann
ANNNTRALUNRURITLULN AU WA UUNTAUNE
ldnnauaslasunisinen aeqialusmeaudng
tngetiuillasunisnsadiiningllsdmu albumin
Tuwaasan luanznlasunisitadnlsn waziials
[ %3 v a a v
Funnsfnmsaaniadsunglanasinansliugg
P L - LA X ,
grelzuile wudAtUsmu albumin Winsausnagly
sLAULUNG AAAAAAITLINLNIUNIANHINNAIITY
Tludadingsiv aeinglsfin qriasmailadlaiunisasma
o & = | A o yy
svaulaadinasaalulaan asldaiuisnduduls
1A [ a a A 1 =
Tiszsulamanasasnnlnivealy wazilinig
dl 1 o/ Yo o/
wasuilasasinglsudalasunisinem
nsfnEguanan1azn1snsasnglanass
ARLIARANNNNNEAANUNIN LATLUANN9UT AN
Unf awnsavinldleanisdsunglnnashnanli
atlluszAuiaanaiunIsAILANANAATIaNIE
Taaluninzanidu aunsnidanld dexametha-
sone sodium phosphate %\‘lLﬂuﬂQIﬂﬂ@ﬁ:ﬁﬁ@ﬂﬁﬁ
@@ﬂqm%l,?*q (rapid acting glucocorticoids) Tunns
%3 o 1| dl Qf b7~ 1
Snngiiatleg Wesaineangnaliidouwazelugd
a A v p o oA ou
RaN1TDRATMARARRAAN LA BN lHIUNIUNA
NN9MTIAsneRs ACTH stimulation test #aif11AaN"3
p3aadtadendANdIATyduFugianilaasae
{92m%l (Van Lanen and Sande, 2014) 491401350141
Tuszazanatiuy aunsndenlinglarasfnaeslu

s1/au 1 prednisone W74 prednisolone lugiluii
AU aALANEINT wazAdsLiuauaenTivuny
v luldnanateAenldnalszas/annnng
e dunn7LaTNNILeTAlanRsRARLATIL BNa
Aasn NNLINE ANR AL NRURT LA LRLAN
slafluaaniianliu (Feldman and Nelson, 2004:
Klein and Peterson 2010) duiugrialusiesu
o d” Yo o % a oA 6
atfuil 1F5unsinmmanisiasunglanaifnas s
= 1 = M Yoo a a o a
enatinafen Tagldlafuningsuluesalanass
AREIFLALAADATEEIZII AN USNEN wayladnudn
= a a v Aa G A a d’g
FAnuiplnfuessssuaianinglasluaaniingy
1R8N LN N R ARINAINNT RDAAREY
fUNN9AN®128Y Baumstark et al. (2014) AWy
quanilaafaaniazsannuanlaineuiannd
1Unf ARszsulmpannazinunadanlunszua
A a 2’/ %
wanuilnfudl awnsnatuANaInIslAfaenig
a A c 1 = 10 3|
i@sunglarafAnasAinasatnaneg Tneldaniy
FadATNNILATAlaRaTAARATINAQE LUATATIA
wudnNszsutiuaialanasinass lunssualaan
ANNIUNENRAN
N13N3aINglARRTAAREAAINNIIEHDN
wnanbnduneninusiesndidnmating gug il
o [ a Qd‘ % Vo s
gl uarudandndeclaiunisineiasanig
asunglanasinatAnaanTie LaraIafaIinIg
Usulasuruisanlaafansninainainigsauiu
HAN13ATIANTealTAn1s Tuueseuinwy
AuRALNFRuasszsudanInglasluaaaN AL
Tuneude anafasinisdsuiiueialanasnnass
Fouse A9t luN195NHIN1LAINAN9T A9ATH
NN9AARINAINTALNIADLTIAY PAINNIHNFMTIATY
v a @ 2 , o o ,
sualanInslas lulaanasneai anansas ldwy
A a a v Aa A
IdAuRaUNRUassEsUaLaN N lasluiaanly
dl Yo aa o/ [~ 2’/ dgj dl [ dl
anuenlasuninasalsainnm Mativa i A
LEWANTINHIATNAINITHALHANITATIANIT A
UiAnsedemnnzan waradsasune i zes
AnTilaansruneAnuaduaedn1InIIAR AR
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ANNTLAZNNF I ENatingmaLilasaNdNe el
v o 6 | = v £% 1 A
WhaadnstaadmudnlanasldANTINNe 11
nsUATRRINLEBNNIAIATNI Teazdanaling
SniluliasinaddssAnsnn

nadnssuUs:NA

2918 UAMAUTN NI DT LAz TR TN
T99NEIUNAERT NUIINUVRULNHATANGR T
VLU waztiediAn1snensadiln A1ATTn
WUNFINEN AUEARIULNNEANARNT NUNINLAE
WNEATANVARNT
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Case report: Glucocorticoid-deficient Primary
Hypoadrenocorticism in a Yorkshire Terrier Dog

Selapoom Pairor '#, Thodsapol Ongvisespaibool ?, Piyathip Choochalermporn 2, Pattarawadee Thamsatit 2,

Phongsak Chanloinapha ?, Sirikul Soontararak !, Narudee Kashemsant *

Abstract

A 6-year old, male Yorkshire Terrier dog was presented for a history of episodic weaknes. Initial
laboratory results showed lymphocytosis, eosinophilia and hypoglycemia without any abnormalities of
serum electrolyte concentrations. Assessment of adrenocortical functions revealed hypocortisolemia
and elevation of endogenous ACTH level with no adrenocortical response to ACTH stimulation test.
The dog was diagnosed with glucocorticoid-deficient primary hypoadrenocorticism and glucocorticoid
supplementation was implemented. During the 26-month follow-up examination, the dog had good

clinical response to glucocorticoid supplementation without any side effects.

Keywords: Adrenal cortex, Glucocorticoids, Glucocorticoid-deficient primary hypoadrenocorticism,

Episodic weakness, Electrolytes
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A case report: hemorrhagic pericardial effusion
secondary to cardiac lymphoma in a Golden
Retriever

Chanyaporn Kwangrut "

Abstract

A 42.0 kg, 10-year-old, intact male, Golden Retriever presented with clinical history of weakness,
depression, loss of appetite, and abdominal distention for a week. Abdominocentesis was performed
previously. After the physical examination, the thoracic radiographs revealed cardiomegaly and
echocardiogram found pericardial effusion. Pericardiocentesis was performed to reduce cardiac
tamponade. The collected fluid was submitted for fluid analysis, cytological examination, aerobic
bacterial culture, and anaerobic bacterial culture. Based on the laboratory results, the dog was more
likely to have idiopathic hemorrhagic pericardial effusion. The dog was treated with oral antibiotic and
Yunnan Baiyao. The dog was re-evaluated by echocardiogram every 1-2 month to monitor recurrence
of pericardial effusion. The cytologic examination of the pericardial effusion revealed lymphoma in the
fourth pericardiocentesis. Pericardial effusion improved after 10 -14 days of pericardiocentesis and
duration of recurrence of pericardial effusion reduced after pericardiocentesis and medical treatment

with prednisolone. The survival time after diagnosed cardiac lymphoma was 1 month.

Keywords: Canine, Cardiac, Lymphoma, Pericardial effusion
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Introduction

Pericardial effusion (PE) is an abnormal
accumulation of fluid within the sac surrounding
the heart. There is normally only a very small
amount of fluid in that sac to protect the heart
and provide lubrication to prevent friction. Peri-
cardial effusion in dogs and cats usually causes
symptoms of weakness, breathing difficulties, and
sometimes collapse. The most common causes
of PE are myocardial or pericardial neoplasia and
idiopathic pericarditis. Less common causes of
PE include bacterial and fungal infections,

intrapericardial foreign bodies, left
atrial tears, and coagulopathies. Intrapericardial
neoplasia is found in > 50% of dogs with PE,
and the most common associated tumors are
hemangiosarcoma (usually originating in the wall
of the right atrium) and heart base tumors (usually
chemoreceptor cell tumors or ectopic thyroid
carcinomas). In virtually all other instances of

PE in dogs, no specific etiology is established,

resulting in a diagnosis of idiopathic pericarditis
or idiopathic hemorrhagic PE. Canine lymphoma
is a cancer with variable clinical signs, responses
to therapy, and survival times that is influenced
in part by several tumor and host factors,
including anatomic involvement, extent of
disease, morphologic subtype, host constitu-
tion, and immunocompetence. In dogs, the
most common clinical variants of lymphoma
are high-grade T- or B-cell variants, and four
conventionally recognized anatomic forms of
lymphoma have been described as multicentric,
alimentary, mediastinal, and extranodal (renal,
CNS, cutaneous, ocular, bone, etc.). Involvement
of the bone marrow, CNS, kidney, heart, tonsils,
pancreas, and eyes can be seen but are less
common.

The purpose of this report is to describe
an atypical clinical presentation and diagnoses
of hemorrhagic pericardial effusion secondary
to cardiac lymphoma. Lymphoma is the most
common malignant tumor in animals, but rarely

involves the heart in dogs.

T ———

Figure 1 Thoracic Radiographs. (A) Dorsoventral and (B) Right lateral views of the thorax demonstrating an enlarged,

globoid and smooth border of cardiac silhouette.
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Figure 2 Two-dimensional echocardiography (A, B) Long-axis view obtained from the right parasternal location
and (C) the short-axis view from the right parasternal revealed a large amount of anechoic pericardial effusion
and diastolic collapsed of right atrium with electrical alternan on electrocardiography. The distance from pericardium
to right ventricle was 3.6 -4.1 cm on right parasternal short axis view. M-mode echocardiography (D) The right

parasternal short-axis view presenting collapse of right ventricular during diastole.

Figure 3: Echocardiography. Post pericardiocentesis (A) right parasternal long axis view revealed mild pericardial

effusion (B) M-mode echocardiography showing normal LV internal dimension in systole and diastole.
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Figure 4 The ultrasound images of abdomen demonstrate ascites without remarkable findings of the liver,

kidneys, and spleen.
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Figure 5: High magnification (500x in A and 1000x in B) Diff Quick stain images of the pericardial effusion

demonstrate numerous lymphoblastic cells, large round cells, blue cytoplasm with cytoplasmic vacuoles. Mitotic

figures were occasionally seen. Lymphocytes and segmented neutrophils were presented.

Clinical history and symptoms

A 42.0 kg, 10-year-old, intact male,
Golden Retriever was referred to the hospital. The
dog presented with a clinical history of weakness,
depressed, loss appetite, and abdominal distention
for a week. Previously, 1400 ml of transudate fluid
was obtained from abdominocentesis. At the time
of presentation, the dog was excited and responsive
with marked tachypnea, dry, and cyanotic
mucous membranes. A limited physical examination
was performed. The dog was tachycardic (heart
rate of 140 beats per minute) and panting with
increased respiratory effort when positioned in
sternal recumbency. The heart sounds were
muffled on auscultation, bilaterally weak femoral
pulse with regular rhythm, and jugular distension.
No other significant abnormalities were found on
physical examination. Initial treatment included
oxygen supplementation and placement of
intravenous catheter to administer medication.
The dog could eat and drink. Hypovolemic shock

was not detected. The thoracic radiographs

revealed cardiomegaly and globoid shaped
cardiac silhouette (Figure 1). No pleural effusion
or pulmonary infiltrates were presented. The dog

was suggestive of cardiac disease.

Diagnosis and treatment

Echocardiography was performed to
identify the presence of cardiac enlargement.
A large amount of fluid was observed within the
pericardial sac. Severe collapse of right ventricle
consisted with cardiac tamponade was detected
(Figure 2). No intracardiac mass, thrombus,
and pleural effusion were noted. An abdominal
ultrasound was performed and revealed mild
ascites. No remarkable finding on liver, kidney,
and spleen was observed (Figure 4). A six-lead
electrocardiography (ECG) tracing demonstrated
sinus rhythm with heart rate 140 beat per minute.
Electrical alternan was presented. The dog was

placed in left lateral recumbency, a small area on
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the right thorax was clipped and prepared in a
standard aseptic fashion. Then, local analgesia
with infiltrative lidocaine 1 ml and a 16-gauge
catheter was introduced into the pericardial
space. Pericardiocentesis was performed at the
right sixth intercostal space with electrocardio-
graphic (ECG) monitoring (to avoid puncturing
the heart and coronary) via ultrasound guid-
ance and 150 ml of non-clot hemorrhagic fluid
was aspirated to reduce cardiac tamponade.
Samples of the fluid were submitted for fluid
analysis (specific gravity (SG), total protein, total
nucleated cell count (TNCC)), cytology, aerobic
bacterial culture, and anaerobic bacterial culture.
A blood test revealed no significant abnormalities
on complete blood count (CBC) and serum
chemistry (BUN, creatinine, SGPT, ALT, albumin,
total protein, glucose). A vector-borne disease
screening test (SNAP® 4Dx®) was negative for
Borrelia burgorferi, Anaplasma phagocytophilum,
Ehrlichia canis, and Dirofilaria immitis. An ECG
was done during and after pericardiocentesis
to monitor arrhythmias. Post pericardiocentesis
echocardiogram measurements (Figure 3)
revealed a normal left ventricular systolic (4.3
cm) and diastolic diameter (2.8 cm) according
to the normal values for Golden Retriever (Boon,
2011). The measurement of LV function obtained
a normal fractional shortening 34.88%. The left
atrial to aorta dimension (LA/Ao) ratio (1.16),
ejection fraction (63.6%), and E-point to septal
separation EPSS (7 mm.) were normal. A cytology
of the pericardial fluid demonstrated the pres-
ence of numerous RBC, segmented neutrophils,
and macrophages (foamy) with total nucleated

cell count (TNCC) 23,000 cell/uL. Fluid analysis

@ Vol. 29 No. 3-4 July - December 2017

contained 4.0 g/dl of total protein and specific
gravity 1.030. The results of aerobic and anaerobic
bacterial culture were no growth of bacteria.
Clinical findings, laboratory results, and
echocardiography confirmed the diagnosis of
idiopathic hemorrhagic pericardial effusion. The
dog showed a marked improvement with mild
ascites after 24 hours. Oral treatment with 20
mg/kg cephalexin every 12 hours. Two capsules
of Baiyao every 12 hours for 2 weeks were
prescribed to stop bleeding, relieve pain, reduce
inflammation and promote wound healing. Due to
improvement, the dog was discharged and had
an appointment for follow up for echocardiography
in 7 days. After treatment the dog had improved
clinical signs, with some ascites and pericardial
effusion. Echocardiography were repeated in 7
days later and revealed. The echocardiographic
result showed small amount of residual pericardial
effusion without cardiac tamponade. To monitor
the recurrence of pericardial effusion,
echocardiography was performed in 14 and 21
days. No pericardial effusion was observed. The
echocardiography was performed monthly to
monitor the recurrence of pericardial effusion.
At the 10" week after the first pericar-
diocentesis, re-evaluation by echocardiogram
revealed pericardial effusion. The second
pericardiocentesis was performed at the right
sixth intercostal space with ECG monitoring via
ultrasound guidance. Two hundred ml of non-
clot hemorrhagic fluid; dark red, opaque fluid
was aspirated to reduce cardiac tamponade.
Samples of the pericardial fluid was submitted
for fluid analysis, cytology, aerobic bacterial

culture, and anaerobic bacterial culture. The
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fluid was a non-clot hemorrhagic fluid and had
an increase of total protein (3.59 g/dl), specific
gravity 1.0284 and a high-nucleated cell count
(48,825 cell/uL). Blood test revealed no significant
abnormalities on complete blood count (CBC)
and serum chemistry. The aerobic and anaerobic
bacterial culture had no growth. A diagnosis of
idiopathic hemorrhagic pericardial effusion was
made. The animal was treated with 2 mg/kg oral
marbofloxacin every 12 hours and 2 capsules of
Yunnan Baiyao every 12 hours for a week. The
third pericardiocentesis was performed in 7 days
later due to severe pericardial effusion. Two hundred
ml of non-clot, hemorrhagic, opaque fluid was
aspirated to reduce cardiac tamponade. The
fluid was submitted for fluid analysis, cytology,
aerobic bacterial culture, and anaerobic bacterial
culture. Blood test revealed leukocytosis (29.8 x
10%/uL reference range 5.3-19.8 x 10°%/ulL.) and no
significant abnormalities serum chemistry. The
results were diagnosed idiopathic hemorrhagic
pericardial effusion. The medicals were changed
to cefixime 5 mg/kg PO BID 7 days, Yunnan Bai-
yao 2 capsules PO BID 14 days, prednisolone
0.1 mg/kg PO BID 7 days then 0.1 mg/kg PO
SID 7 days and 0.1 mg/kg PO every other day 7
days. The echocardiogram was performed at 7,
14, and 21 days later, and no pericardial effusion
appeared.

A 4" pericardiocentesis was performed
on 39th weeks after the first pericardiocentesis.
The dog presented with mild tachypnea and exer-
cise intolerance. Fifty ml of non-clot hemorrhagic
fluid was aspirated. The cytology of the pericardial
fluid demonstrated the presence of numerous of

lymphoblastic cells with mitotic figures (Figure

5). Fluid analysis showed 4.2 g/dl total protein,
TNCC 34,680 cells/uL and specific gravity 1.030.
From laboratory results cardiac lymphoma was
diagnosed. Bone marrow aspiration and
chemotherapy were recommended to the owners,
but only palliative treatment was requested. The
dog was received 2 mg/kg of oral marbofloxacin
twice a day for 7 days, 2 capsules of Yunnan
Baiyao twice a day for 28 days and 2 mg/kg of
prednisolone twice a day for 14 days and 2 mg/
kg of prednisolone twice a day for 14 days. The
dog died at home and the owner did not allow

necropsy.

Discussion

The hemorrhagic pericardial effusion in
this dog improved after the first pericardiocentesis.
The prescription of prednisolone after the third
pericardiocentesis prolonged the recurrence of
the effusion for 6-7 months. The fluid from the last
pericardiocentesis was diagnosed lymphoma.
The survival time of this animal was 28 days after
the diagnosis. A previous study showed a survival
time of dogs affected with cardiac lymphoma
approximately 157 days (MacGregor et al., 2005)

Cardiac neoplasia is a relatively rare
cause of illness in dogs, with a reported
incidence of 0.19% in a veterinary medical
database search from 1982 to 1995 identified
1,383 dogs with tumors of the heart from a total
population of 729,265 dogs (Ware and Hopper,
1999). The most commonly cardiac tumors seen
are hemangiosarcoma, which accounts

for approximately 46% of diagnosed cardiac

Vol. 29 No. 3-4 July - December 2017 @



neoplasia, followed by aortic body tumors that
account for 5%. Only 2% of cardiac tumors are
diagnosed as lymphoma (Ware and Hopper,
1999). This disease is very rare, relatively few
cases have been studied and data regarding
effective treatment or prognosis is limited.

Cardiac lymphoma is defined as lymphoma
involving the heart or pericardium and lymphomas
in cardiac tissue have been shown to be of both
B and T cell origin. Cytologic evaluation of pericardial
effusion typically has a low diagnostic yield for
cardiac neoplasia, with a recent study
demonstrating that cytology could identify cardiac
neoplasia only 7.7% of cases (Cagle et al., 2014).
However, cardiac lymphoma is often diagnosed
using cytology, which may be due to the better
exfoliation of this neoplasm compared to other
cardiac tumors (MacGregor et al., 2005). The pH
measurement of effusion has been proposed as
a method to distinguish between neoplastic and
non-neoplastic causes of pericardial effusion
However, a previous study indicated that effusion
pH does not reliably make the distinction (Fine et
al, 2003).

A case report of 13 dogs reported primary
cardiac lymphoma with no evidence of lymphoma
outside the heart and pericardium (MacGregor et
al., 2005). Another report indicated that cardiac
lymphoma could be seen concurrently with
lymphoma in the lungs or liver, suggesting
metastatic or multicentric disease (Aupperle et al.,
2007 and Stern et al., 2012). The dog described
in this report had no evidence of extracardiac
lymphoma on thoracic radiographs or abdominal
ultrasound. The largest study of cardiac lymphoma

revealed the overall median survival time after
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diagnosis was 41 days in 12 dogs (MacGregor
et al., 2005)

Diagnostic method may be helpful in
diagnosing cardiac lymphoma when cytology
could not reveal lymphoblastic cells by
immunohistochemistry (IHC), Flow cytometry (FC)
and PCR for Antigen Receptor Rearrangement
(PARR) are useful in determining immunophenotype
oflymphoma. Using histopathology and
immunohistochemical (IHC) staining of formalin-fixed
paraffin-embedded lympnode tissue, lymphomas
in cardiac tissue have been shown architectural
and immunophenotypic information. For B-cell
and T-cell lymphoma or both, the overall sensitivity of
flow cytometry (FC) to definitively confirm a diagnosis
of lymphoma was 98%. PCR for Antigen Receptor
Rearrangement (PARR) sensitivity in detecting a
clonality of B-cell and T-cell receptors was 74%.
There was high specificity for determination of
immunophenotype of B-cell and T-cell lymphoma
(100% for B-cell, 98% for T-cell) (Thalheim et al, 2013)

A follow-up appointment was made to
discuss treatment options, but the owners elected
to continue monitoring the disease and declined
further treatment. The owner decided a palliative
treatment and used only prednisolone as a single
chemotherapy. Based on this report, the

prognosis for cardiac lymphoma is poor.

Conclusion

This report describes a case of a rare
neoplasm, canine cardiac lymphoma, and the
diagnostic tools used for diagnosis. Historically,

cardiac lymphoma has often been a post-mortem
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diagnosis on necropsy due to a frequent lack of
identifiable cardiac masses on echocardiogram
and lack of pericardial fluid analysis, presumably
based on the assumed low diagnostic yield of
this method. This report emphasizes the value of
cytological analysis of fluid samples as a source
of diagnostic information. The duration of recurrent
pericardial effusion fluid was reduced by

prednisolone administration.

Acknowledgments

The author would like to thank Assoc.
Prof. Dr. Sirilak Surachetpong for proving

comments on this study.

Vol. 29 No. 3-4 July - December 2017 @



References

Aupperle, H., Marz, |., Ellenberger, C., Buschatz, S.,
Reischauer, A. and Schoon, H.A. 2007.
Primary and secondary heart tumors in dogs
and cats. J Comp Path. 136(1): 18-26.

Boon, J.A., 2011. Appendix 2: Canine. In:Veterinary
echocardiography. 2nd ed. Boon, J.A. (ed).
Wiley-Blackwell. 531 - 558.

Cagle, L.A., Epstein, S.E., Owens, S.D., Mellema, M.S.,
Hopper, K. and Burton, A.G. 2014. Diagnostic
Yield of cytologic analysis of pericardial effusion
in Dogs. J Vet Intern Med. 28(1): 66-71.

Fine, D.M., Tobias, A.H. and Jacob, K.A. 2003. Use of
pericardial fluid pH to distinguish between
idiopathic and neoplastic effusions. J Vet Intern
Med. 17(4): 525-529.

Kienle, R.D. 1998. Pericardial disease and cardiac
neoplasia. In: Small Animal Cardiovascular
Medicine. 1st ed. Kittleson M.D. and Kienle R.D.
(ed). St. Louis, MO: Mosby. 413-432.

MacGregor, J.M., Faria, M.L., Moore, A.S., Tobias, A.H.,
Brown, D.J. and Morais, H.S. 2005. Cardiac
lymphoma and pericardial effusion in dogs:
12 cases (1994-2004). J Am Vet Med Assoc.
227(9):1449-1453.

Montalbetti, L., Della Volpe, A., Airaghi, M.L., Landoni,
C. Brambilla-Pisoni, G. and Pozzi, S. 1999.
Primary cardiac lymphoma. a case report and
review. Min Cardiol. 47(5): 175-182.

Sisson, D., Thomas, W.P., Ruehl, W.W. and Zinki, JG.
1984. Diagnostic value of pericardial fluid analysis
in the dog. J Am Vet Med Asso. 184(1): 51-55.

Stern, J.A., Tobias, J.R. and Keene, B.W. 2012. Complete
Atrioventricular block secondary to cardiac lym-
phoma in a dog. J Vet of Veterinary Cardiology.
14(4): 537-539.

Tobias, A.H. and McNiel, E.A. 2007. Pericardial disorders

and cardiac tumors. In: Manual of canine and

@ Vol. 29 No. 3-4 July - December 2017

feline cardiol. 4" ed. Tilley, L.P., Smith, F., Oya-
ma, M. and Sleeper, M. (ed). St. Louis: Elsevier
Saunders. 200-214.

Thalheim, L., Williams, L.E., Borst, L.B., Fogle, J.E, Suter,
S.E. 2013. Lymphoma immunophenotype of
dogs determined by immunohistochemistry,
flow cytometry and polymerase chain
reaction for antigen receptor rearrangements. J
Vet Intern Med. 27(6): 1509-1516.

Ware, W.A. and Hopper, D.L. 1999. Cardiac tumors
in dogs: 1982-1995. J Vet Intern Med. 13(2):
95-103.



The Journal of Thai Veterinary Practitioners (2017) / ansansdmounndglsznaunistindnlsadniuvisdsemalng (2560) 29/3-4, 109-119

s1woudadUos: mo:tnidoalunoRuiaoItioooNu:So
sUoauIWILNuauvInalausn3wioos

UNAQEO

avialnaumidniannefimin 42 Alanin a1y 10 T delaivnuiy sndanetniseaunss 3 e
a3 uaziasnieantdszinns 1 dla uasesldFunisnedeanisianzindesias aannisasa
$NNELaziaNTsEnN LT laln LL@xﬁﬁﬂﬁﬂTmﬂmmm@ﬁfmm?n'umﬁ@ummﬁ'quumqzf&ﬂuqﬂﬁuﬁﬂ@
ﬁqmmﬁzszmﬂﬁﬂuqqﬁjuﬁq% {fiaanna cardiac tamponade dsfaathaasmaiangeusiala e
psaATastitad mnzdeuuAiaauL deenTaunazlildeantiau anuanenmaldsuns Atadedn
flu Tsm idiopathic hemorrhagic pericardial effusion N3Nl 383N M8 Fae nMsAueN UiTaus
LAY Yunnan Baiyao Lmzw"ﬁmaﬁmq@ﬁmmmquﬁﬂuqqﬁjuﬁﬂ@ Faapduaziiou pufigen 1-2 e
Iuﬂﬂiﬂﬁimm@L%@@?ﬁ@fiﬂmnmﬂmzszmﬂﬁﬂuqqﬁmﬁq%m‘?@‘ﬁ' 4 PIVRNLLTAANZLT AN n1ag
e miuqqﬁ:yﬁﬂqﬁ@ﬂmsﬁﬁﬁunWwﬁw”nﬂm?L@Wza‘zmﬂﬁﬂuqqﬁjuﬁqﬁlﬂu 10-14 4 $aufiLn19inEn
NNEN ﬁifmLfmwmﬂ’mﬁmﬁﬂuqqﬁmﬁﬂ@%mm@\ﬂlm?Jmimza‘xmﬂﬁﬂuqqﬁuﬁﬂq wazlvinaniilalan
arladTIauAIRIANLNTTtaRN TN 1 1hew

v
ArdAY: g1, viala, naiirEaaninu, N9z lugeiuiiala

! Taanenunadiinesvas 4tinanuluing wersn 9 waaunensdl lwAanwaNe NEIMHEIUAT
" d3URntauLnA9TN BLNAR: ckwangrut@gmail.com

Vol. 29 No. 3-4 July - December 2017 @



We Supph

All Type of Sutures You Need.

PRODUCT [ |

Biosyn PD-X
Ideal for suture. Outstanding knot Worthy. European standard.

ity. F on.
L security. Fast absorption )L )
/"

.
V. loc

Fast, Effective and Secure incision

closure without knots.

\- J
4 N N
Maxon Polysorb Sacryl
Excellent in-vivo strength Easy suturing, minimizing | | Secure knot. Worthy.
\‘retention. ) \htissue trauma. JAN

ndruelng : .
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SILYBIN +
PHOSPHATIDYLCHOLINE =

The hepatic support
all cats and dogs
dream of!

Tablets

1 tablet
per 10 kg bow. daily

ol

\PM% = >
= g2

-

c;r-.na,_gﬁ

e |'||
‘i. 1 ml of paste
per 3.5 kg bow. daily

SILIPHOS® provides 4-fold the amount
of bioavailable silybin contained
in the 80% dry standardised extract

SILYBIN: active component of silymarin.

PHOSPHATIDYLCHOLINE: principal phospholipid component
of cell membranes:
+ increases intestinal absorption of active ingredients;
+ increases penetration of active ingredients into hepatocytes.

4 targeted actions
Carnitine (paste) ® Bioflavonoids from citrus fruits

*
Curcuma longa + » Curcuma longa
SILIPHOS® 4 * SILIPHOS®
Taurine (paste) 4 * Vitamin E
i k Zinc
Zinc 4

k Carnitine (pasie)
¥ Cobalamine

F Coline f1abists)
* Curcuma longa
F SILIPHOS®

* Taurine (poste)

Carnitine (paste) 4
Cobalamine «
Coline (toblets) 4

B Group vitamins : » Vitamin E
(tablets) b B Group vitamins (tablats)
Zinc 4 » Zinc

@/5 fuare Jwvua-fadwminolne usen To amos AansUodu Fm  wadins 063805 1888  E-mail: contact@osquare.coth  Line@; @osquarevet
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Pet food

45 Prebiotics oelusovs:uudutnend

Vet Guarantee

r _ r %.\.}?i Glucosamine ¥28fuiSovuavdado
LA ( -% . Omega-3 $28rhIRuUNIVIY
Q ) _) Y,
| . Taurine U1s0a1ga lla:kalo

| .Di'ge'sfibilify' -, .,Q Vitamin E 8280svuulRiviniu

*Digestibility test and Palatability test *
Wiumsnoaauosolugiulosdasnwne

¥

m‘ﬁ?ﬂnnliﬂ - R ) | a7 || Distributed by
Y Clickee Flabs™ e 10589 ey " 8 : K71 VAC PetCare === Vet Agritech Co., Ltd.
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ACTVET PRO

b |

Multi- Radiance Technology ™"
Plus Blue light™

SUPER PULSED LASER’ _ .
Class 1tm Laser

9 % 9 &

acTfEr PRO

-
RCTIVET P&

LASER

Multi . \
Radiance ’

Technology

—inside SMMEEP

*1 The Super Pulsad Laser (305nm) provides high powered light m 100 billioaths of the sceond pulses that drive the photons, or light energy, up 10-13 cm deep into (e rpet Gasue without
ary harm ful thermal effect. The encrgy delivered at %05 nm is most efficently absorbed by hemoglobin, More Hemoglobin Reducton= Inercased Circalabon =More oxygen io the cclls
*2 The Velenmiry Fillars Paper, Validating Multa Rishance Laser Techoology, Exposing the Facts and Fallicies of Class 1V Laser Therapy. Jenmifer Kasten, DVM, Douglas Johnson, ATC,
EES, CLS, Emesto Leal-hunior, PhD, PT.
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THE VETERINARY PRACTITIONER ASSOCIATION OF THAILAND (VPAT)

559/2 ouutlghuiuysi  wxdswudas  wekvaman  njwnwe 10310

559/2 Praditmanuthum Road, Sapansong, Wangthongluang, Bangkok 10310

Tel: +662 5141 315 - 6, +666 3456 836 Fax: +662 5141 370 http//www.vpatthallandorg Line ID: @vpat
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. . VETERINARY
. YL X EXCLUSIVE
\/

ROYAL CANIN

THE FIRST LOW FAT
GI DIET COVERING
ALL THEIR ENERGY
REQUIREMENTS.

Restricting the fat intake, but
not the calories, ROYAL CANIN®
Gl Low Fat is the ideal diet for dogs

with hyperlipidemia, pancreatitis
and lymphangiectasia.

r |
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l'-ﬁl E& 1 ‘i*

r

02-664-0950 www.royalcanin.co.th 'i Royal canin Thailand
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FLUOORESCENT IRUNCASSAT DY TEM

Fully Quantitative Fluorescent Immunoassay Systems

@ Easytouseinciinic .gg Rapidandexactresults 4@ Cost-effectiveness H Record patient’s name

“:mq:' PR : i 2 ..BestAgro
& OMPANION

e e L Frig el 10971
PSSRk Tritres (1 SRR



LT ara s

Tl gmaTusTsm

Sl T TR e T

e
TR 2™ * "._t:-.o 4
L] -
2o ._."_'_;& t : ‘» > ;
2 T Tupynwlesaasi 9m.369/2561

o
0'3. -
2 Wikl

e

»
st
~a¥

Verafloxe

®
b

~

e

5

'%% . 25 mg/ml

i Pradofloxacin

<
-

VERAFLOX"
A NEW BREED

OF ANTIBIOTIC

Veraflox™ (pradofloxacin) is an innovative, new-generation veterinary antibiotic that optimizes the treatment of bacterial infections with:
- - A - - i r . 5 - £
@ In vitro activity, Extended broad-spectrum efficacy againsta wide range & once-daily formulations — convenient oral suspension for cats
of susceptible Gram-positive and Gram-negative pathogens, including Recommend dose :
anaerobic organisms' Prodofloxacin 5mg/1kg BW

Proven efficacy for acute infections of the upper respiratory tract infections,
wound infections, and abscesses caused by susceptible strains of bacteria in cats

Foradvanced and enhanced control over infections, optimize your patient care with Veraflox®.

parativ

Veraflox 25 mg/ml oral suspension for cats. Indication(s) Treatment of :
<l . pseudi 2l ound infections an ai e d 1 phyl
8 f sed in kittens a
in cats w
flueroquinolones could potenti
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