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Tulaslulagn (Microbiota) w3anian

A
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fudn qa@wilszaniiu (normal flora) 1lulde
qatnianduatlusnanie nialuiamanse
Audanudsuandanniauen Laun Udan s ayn
¥ 2480 AURNUE RO NIUAUEIUIT LA N
wusnela lngusnunidszansluliasiulasi
WUILUBLAaTUaInuaaNInngalugienie
= a = | v
A TYUUNILAUEIUNT Bandn Tulaslulasiinng
= . . ) d
WAUBIUNT (gut microbiota) AaanAlulagnig
wiaAuanTasiaiugnssuaaslulaslulasn
51835 Next Generation Sequencing (NGS)
o v a Ail/ = dl 1
lmsuatanazliuinaeadeqamnio iy
\ o P A X A A
faneld Inalanivetinagiadaqading ldaiunsn
wwaziaeald lui el jimnas (non-culturable
microorganisms) WAz LFa1N1TDANHILNLN
v ‘ﬂl v 1 a 1 a
nifredlulnsluledusazaiinsanisiin
AuBnUnAludnssaamalulatsenanalaan
gl

ununia:us:lasdyon
TulasiulodnviGuoans

lulasluladfunundrAymessuy
NI9LAUBINITTRIT19N18dnT Taadutl f
zsl o o v 1 [ 1 Y o zi/ 1
na1Aty Teun nasflasiuuasdediuidane
TsAanNEuandINnIe Hdqudaeluni1swmun
srUUnNANY dstiaanaraiieanse s
Uselamiunsraniadngd dndlasululaslulasi
ingniaiinaunsaiansnsieusdndaslunssd
A o dl a £ [ 1
ranaanaan deriaradlulianslulasisenann
azlafunnannuy sauiedenqndaninasau
dndduda Tuszuinaniaasyiaulnuesdnd
azinsidasunlasaestszanslulaslulami
ag1esiaitiasaniadusinge W 81113 11 uaz
AWndaN IUAW AUNTLIFRTIAANSY WL9N

Fszanslulaslulasn lun1amuaiun s wily
LATHAIUIUGIDY 1,000,000 A1usa Tnalszaang
daaulujdsznavdiadauuaiize wazuanannil
% d’l o d’l %3 e a

fagursanumaloda @a 1lslada waz andiAs
(archaea) ¢ Tudndiaaagnaaeuunydn
sransuanaadlulaslulaminifiuannig
Fasay 90 Usznausnedanuaiza lulndnas

aa o

A2 (Firmicutes %138 Bacillota) wazlWaNwLA
Nraand (Bacteroidetes 139 Bacteroidota)
ANsoe I NANLaNAIULLANGE (Actinobacteria
%78 Actinomycetota) tanldsalanuafide
(Proteobacteria YEG Pseudomonadota) Lag
Taunafslalulasiie (Verrucomicrobia 13a
Verrucomicrobiota) Tasinpazlwduaziunuam
wazniinfisalulasluledn uay Aesraniadnd
wanseiuld (Reuiing 2563)
fadufigAyidanaselulaslules
TunnaiAnetmng Taun a1vne deuananazly
WALIIULATINNEdRTLAY dauiunnasanung
gaslulaslulad At Tnanudnannish
wanFeiu aznlidszanslulasiulesnlu
NIAULAUBINTANTY 1u@ﬁ°n1’7i151’§ummaﬁ1q
#ianu Taunn amnslauiedidagy aamsiden
g13a31 mmiﬂgumﬁﬂm WAy aunslsvinm
m‘x@mmuﬂ@ﬁm’ﬁu (Bones And Raw Food;
BARF) wuq1 Huszannslulasluladiniaimu
AL AN U inua s (Kasiraj
et al. 2016; Kim et al. 2017; Scarsella et al.
2020; Schmidt et al. 2018) giaildFuamsi
f1Bunndlatuge war Panasudlesin wusniinag
Lﬁu%mmmmﬁﬁﬁluq%w: (fecal bile acids)
fauarnliauudenuafiGeluata Prevotella
Fudu war wihgainlfiAanasdniauaes
NILAUBINITAINNT (Schauf et al. 2018)
GLummzﬁqﬁmﬁ”Lm”i“ummiLﬁM"wL%gﬂwu
71 lulaslulead i niaiAneruisiaany
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warnuansaadlszainsuanninlugianiu
BARF uanaindgianiu BARF aqlaiulilsmiu
wazladuisuange wsiaflulamnsalFun e
dunsdaddunisiinanuauresda s uaiize lu
&N Proteobacteria TaRannTniduimanuainize
nalsANE1Aty 111 Escherichia coli kaz Sal-
monella enterica +1J WA % LAZLANAINK
@ealunsfamaluniai@naiuns (Schmidt et
al. 2018) amFuguanlaiuanmsnidnaaua e
TinasUsunousnn wuan Uszanslulag
Tulad 1M19LA1e 111 7R AN UAINUAILNIN
X o X X P Ao
U AN NTvaea@anuARiFeluAid Allobacu-
dl v a dl
lum BANNITNATINLINGTR (butyrate) gaiilunsm
lusiugnedu (short chain fatty acid ¥3a SCFA)
a dl dl d” ' 1 [ v &
gfpnilanieellszlaminnseniadnsls Ineaad
ielayanl4 (epithelial cell) anunsnlddonismiiy
WUBINANIUNAN hazTaNsndetosdaias
AN LTI T9TDITEULNHANAUNIUALDINNT LT
nailunsetlesiuniafiuanuig (gut barrier) WA
N9 NUN1TENLEU (anti-inflfammatory
properties) LiuswW (Alessandriet al. 2019;
Furusawa et al. 2013; Donohoe et al. 2011;
den Besten et al. 2013)

Tun1azinf wse N19zaNAATD
TulasluTasmna@nenung (Gut homeostasis 1138
symbiosis) un1azntulasiules e lae]
wignen1adnd aaluntzanna Uszainsuan
ga9tulmsluladiniaiAauanung 1w

4 A A o ) .
anuANnLalWan Firmicutes WAy

. = v dl o I
Bacteroidetes NUBNNNAN1UN19EDEIA1TDI1UNT
ananarsiulansadivtauw laun waglaa

p 4, v o
(cellulose) U0 1u19NI19n18 48R bu
awnsndagls lulaslulasarunsntanitaglas
wazilasudunsaluduanadu (short chain fatty
acid 38 SCFA) laun azT@imm (acetate)

a A

gange (butyrate) wazlngilaium (propionate)
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%qgﬂ@m%LLmLﬂuwmwﬁqmulﬁmmﬁﬁ@u
naAue1unsts tulaslulesndeganunsoses
T1lsfiutlszinn nonprotein nitrogen 1w ¢3¢ 4
franedndluansnnsndes s wadnuanlueuns
dnfiieiuansiaduenng (feed additive)
UBNAINAITNATNITOLUNITE BEA1TRINNG
e 7 lulaslulesiainisnaiendndineiann
AsvUuMsILNLeAT AT sl Asenne
Fndle i InnRuA AnRudsn an wa
Tulem s

Tulasluledlunnafiuenmsidausan
TuszuugiAnivaessenie Tnadaailesiuuay
m'@é’ﬁm%@n’@‘ﬂmmnmmuﬂﬂ DEREEH
ANUEILUREnnaedlulaslulasinlunaihy
2w denalifidanalzaainaeuanlianungg
c%‘mm@giﬁ Fendn nasiedunnsdeInanaes
L%‘ﬂﬂ"ﬂ%ﬂ (colonization resistance) %ﬂLﬂuﬂaiﬂ
N9 e9iUANKLINYBITNNNLERT At19U89
nabnAINAaNT |u NsdAUIeNIsEAnNTaIaanlE
%78 mm%‘wmﬁu&éma%w (antimicrobial
agent) lusu Tulaslulasndiarunsansegu
LL@ZﬂQU@Nﬂ’]?VT’N’]WH@QL%ﬂﬁLé@Mﬁﬂ”ﬁ Toeild
nslasuanedu L@?m%‘ﬂqmmLL%@LLNMQL%M
anld wazRa AT e WA mUINT
LAZN19IYINNNULaN regulatory T cell IOTR
Talnladdudantsdniay (anti-inflammatory
cytokines) lawn interleukin (IL)-10 wae
transforming growth factor (TGF)-B aanun
meluiBnniiedenauduesiiedugnis
fnwauae9antdannlulaslulesmianiueainis
194 LAY FNHIANARNINLAUEINITYBIFINNE
(Sun et al. 2018; Mishima et al. 2019; Bauché
and Marie 2017)
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nmsidgauqalulasiuvlodnu
nisinalsANIGUOIKIS

nazidaannateslulaslulefinian v
81119 (gut dysbiosis) tdun12zn8nNg
wasunlasaesdndqautlszainslulanslulasi
NarRaLariFuIa un1znseneligunse

U a FA 2
pauANanInuandanluniaiue nslile
aunnlidndoululasiulasruranguilasulyl
ANURUBINIEREANAAAT LA LW N13lATUEN
UJdaus n1sfaLdenalsAnNIaLAueInIg
AN NLALABINILALAINNT WAZNT LA FURIUNT
latuge 1wy (Ramirez et al. 2020; Breton,
Galmiche, and Déchelotte 2022; Sultan et al.
2021) g@nwsmanidnyinliaawuaiizelnan
Proteobacteria WNA11IUALNINNI1 Firmicutes
wax Bacteroidetes awflutlszannsudan e
N1TABLANBININYRANAULTDINIUAUEINIT
ARALUNR INANIIANLALUBINIUAWAINNT LAZIDS
dszlamiliimenalsngnsnunaziinaiuounin
Buauyn liiAanensanmaeslsnsing o Aumn
wanaIninisdaannareslulaslulasidminli
X o owy A e X A -
wawuanFeluanldinaeudngiiiatianiamu
BNNTHINTUAUAIHANTEAU T helper cell iln
Th1 way Th17 Liuaslalnlardninaqdasiy
N199NLAL (pro-inflammatory cytokines) L IL-1
WAz interferon gamma (IFN-Y) 81N deualif
NAN138NLALNN8 T A aNILALAIUITNANEN
Au (Weuling 2563; Qiu et al. 2022)

4 2 Y .

nadagundas@anonaanag g
dundulugiy u nindasuulaseinns

dl dl 1 o/ A
nistdasundasieg ande wse Alae
AuLAzen tHuwiTadain i lulaslulasdi

a dl v £ 1
nahnaInsilasunlasld annnsefury
NINRIADFINY cortisol AINATUNIUNITNINIU
YB97ZULEDEIATUT K11 FUNIUNNTARD UMDY

NIAUBINNT  (gut motility) danamani1aziaan
tuanld (intestinal permeability) WaTdINARS
Tulaslulasnniaiuanung (Foster, Rinaman,
and Cryan 2017) n19idagundagsaealuiag
1T NLAURIMIINUNITAARURT AL L AT LTE]
lWdu Bacteroidetes WAy Faecalibacterium
= | e o P = -
e ungunlidselaaiunsenis waziinnsina
é’ Lo =2 o a A
Auua9 Clostridium @IdnNUlunI9AUaINTN
al =® 1 v o 1 dgj a
WReanna avasualigiuivaniiiinennis
v al o o . dy
NB9LAURUNAL (acute diarrhea) wananiili
o dl [ a dgj o
guanazuuanlaedulsaniamiuanns3ess §
ANV AUALLATANALVEDT WUNITAARIUDS
neabusuangdu weilaium waz lunisdnelsn
anldaniay (Inflammatory bowel disease; IBD)
1 o dl dl v o a v 1
wudntladaninaatasiunisiialea loun Aoy
Auangavaslulaslulasiimisfuainng anld
ANLALAINNITABLAUBININNANAU (intestinal
inflammatory immune response) Laz tladang
Wuﬁqﬂ?ﬁm (genetic predisposition) Tagnwuan
dndndaaiidu IBD InwUN17anaI109
X A A o . .
lmanumnLFalWdd Firmicutes WAy
. = o = P
Bacteroidetes TaLTULTLINNTUAN LANNITLINN
AUIRILTRLUATNIFLLNINAL (gram-negative
bacteria) 114 Enterobacteriaceae WaNaNE
QI d? e‘d‘ dl b [ % o
wunTsNuaaslalnlpiinaadasiunisaniay
Wi IL-1, IL-9 AY [L-12 TINTNNLNITAARIUD
lalnledsugan1sdniauansag (Qiu et al. 2022)

TulasiulocdniunoiGuonis
AU N1ssSnulsA

nstfuuAevielasuntlaslulasly
Tadniaduemsilugaumiisaesnissnunlsg
TuszuuniaAnesiidndny Taun naslden
Ufjaaue nsldinslulading (probiotics) waz N3

dgnaalulaslulasilugaansy (fecal micro-
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biota transplantation; FMT) WBNNTNNAALTeN e
Tealunnahuanunsuaziliuilgelalasiulasi
a v X Aa A e
NIWAUANVNT N B WL AN e Wl sz Tamilnn
F19NLERT
as % ¥ dl o o dy 1
gndfaouzdngnldfinendnzenalsaluy
R I b A E N S T A L T Tl A TP
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1 Z’/ 1 Y as ] v
219119 wazteaaianudinisldandfgousluls
Fe1UTTNIITATTULUNIUAWAINNT ASLUNT b
ad =® a izdl % [ %
g Trusasnrsiarsaun lindaumnnnaniy
a1n19UqUa9dRILAALA Faat19N19ANEN
o aa ' v .
nslrendgaousnudnnslien Tylosin wag
Metronidazole lugia wilaaunliifinnside
aunavaslulaslulasimigAuan s 19319
(Pilla et al. 2020; Marclay et al. 2022)
A dIQ ¥ = 1 a
NIADNNRUNLENALNL YT TILETN

niefnefaaandious Ae nsldnsluledind
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d” 6 o I 1 Yo A
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pulp) AzdILANITALLANFUNGN Firmicutes LAY
Clostridia anyaani3u1nul@a Fusobacteria @4
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Aa Ada Ao 1 o oAl Yo >
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LL‘]_ImﬁL?‘f;Isluﬂm'N Enterococcus, Bifidobacterium,
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3 anunsnazie scFA dudsslamineszuy
NRANAUNIUAUINNTUIEART 11U SCFA 1Tl
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LU NANY 11U macrophage, neutrophil LAy
T cell WU IWNNNT85 19 auFALUamTiia Secre-
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doaannisaniauteasanld wazdautiuilgelulnag
Tulasinisanainislindauidngninzanna
(Sassone-Corsi and Raffatellu 2015; Huang et
al. 2020)
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Taunalulaslulasinduidingninzauna 9
TuuvreddIuaniuazAaIunaInuans
(richness and diversity) faag1an1TE FMT T
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= [ v ada . 1
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#ia7LTluanB a4 IBD way iwanalsaldansae
(Tuniyazi et al. 2022)

msasoolulasiulodniu
MVIGUOIKNS

NI3UIATALLUANTAIRARUTNITNUD
lulaslulesndqainaluladl Next Generation
Sequencing (NGS) v 1918 101908994019
wanAuLavsasianugnesnaaslulaslulasi

a v Y o 1 6
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sheoudasUos: Msddodgia:nssnunMo:a:auluiu
Tudu (hepatic lipidosis) 1la:nguoimsnifadundoonians
OIMISNAINUMEKADDINMISYIAEISOIMSSUISO HE00Q0INS
10uoauu (refeeding syndrome) Tunuo

WANT wasmnauns’, 1ty gassautlsznn’®
unnQado

eaudndaidusenuniAtade ez sinen1ag hepatic lipidosis WAy refeeding
syndrome Tuuawug Ine twetile angy 5 1 Fnfilaadinfunisastatiiasaniuennsanasnilsyanng
3-4 Fulp1vf arnnaspanagranianudngadilaafinaziguiasneng HANIAIIANNYRILTANS
wuewawlay alanine aminotransferase (ALT) A1 aspartate aminotransferase (AST) WazAN alkaline
phosphatase (ALP) gendnin wuniqziiagiuluaengs (hyperbilirubinemia) Lmzmq:ﬁﬁﬁagﬁu
Tutlagnaz (bilirubinuria) N1s3tadanuddndilaaiining hepatic lipidosis TaadameIdnIN1aN
nsdnaLTaiating dadilaaldunsinenlnanisdanisduemnssanAunsin st Adn gy
NnsfnENL9n dadilagennislaimefinaznuning refeeding syndrome gaualddmdtaalainisieas
waziAedan dndulaegnasrndugasginnudn Sown hepatic lipidosis saufurietnAdnLaL
1@ lymphoplasmacytic cholangitis

ﬁovﬁ')ﬁvty: Cat, Hepatic lipidosis, Refeeding syndrome

' TsanenunadndilszAaims 2medenliaatinuazdmnranslszans anzdmaunnadansningndasiing
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unun

A% hepatic lipidosislukuatinauls
TuwnadaNena U112 1981IUTULAY
a o a aa = v o
HERIINT9LALTINge Tasanadaniug tduunmg

= dl . .
mnmmnmimauj (secondary feline hepatic
lipidosis) 1% TsAAAAUTLULNIAUBINIT
Teaduuazguunndniay Teafduaaudniad
Tsaluszuumaduilagnay lsalussuusanlivie

% A a d? o o & | .
s visannauainsaresdmndlaaias (primary
feline hepatic lipidosis) (Center, 2005) dn3ilag
NAN1TDABIUNTNIRIUALLAANTELIUNTAANE
lasuegmudausnge 1asianieudalazas

vl o =~ - , .
3ndulugduuulasnaelsfaudenansenusa
N199N9ULR9AY ANARAATNATAWLTY feline
hepatic lipidosis tAkA A1 ALT AST waz ALP
A4 LAaTNWUNNIE hyperbilirubinemia A1ANLAN
gamma-glutamyl transferase (GGT) Un# luszas
WINUBIN9LAATIA (Armstrong and Blanchard,
2009) N19919LNRINE LA hepatic lipidosis A%
ﬁﬂﬂﬂﬁ@%ﬂ@“ﬂﬂ\‘imﬂﬁm hepatic lipidosis haY
Fnaaug llAunisdannise I simanzanivg
flasiunguainisniintuudsanldaisainng
NALNUNIEUAIAINNNTTIAANTAINNTTUUIINTD
- , o
ana 7L 1Ia U (refeeding syndrome) 4
azdanaliannisresdndtosueas (Armstrong
and Blanchard, 2009) dtyey nuaadn1ginm
refeeding syndrome T Tnunadesluiaes
A1 Neanesaluiaennn wazuuniidssnluaen
A1 HB9ANNULIEIH 197 IMAHATYNANAINNTZLA
laaAiNgLEagaINNIINIZHUNITUAIBUTAUNA
dndiqeldsuanung anviesziuneanesaluiaen
pacldninlfifian1azlaiinansannslndenag
EN (hemolytic anemia) (Stanga et al., 2008)
o & | o dgjd o s dl
71e1UdRdUaeetuiNdngUszasALine
iauadayanisiiadauaznisinudndiload

\NANI9Y feline hepatic lipidosis WA refeeding
syndrome Weanans N1tk asensInig
Badinannnislaefaaniazaanang

Js:00daduJo8 N1sasov
ShoMea:wamsasdddudu

WHaNALEE YIuduLAs Wuglne ang 51
Unuinea 3.5 Alansy gnwaidiiunisnena
o TsanenunadndilssAanns uunananduniing
P = . = aa
pastloyunmdiu (icterus) hauadlssdnlALLa
wnew LAfunisguaaIndrasaudIniinas
flszanny 4 Alandu e 3-4 §Uan9F Nelnuun
|Waasdanamiudnuaagiauesen 14 ldaas
NIUBINNT AL ULAZUININTNAAA

NT7ATIATIINILNULN BHIABUL 19T
AZLUUANINTI9N1E (body condition score)
2 AN 9 gruugAsanig 100 avAWnLsulas
PR ] o & a )
ARDNANABRTNMARY AIIaUILLiY capillary
refill time (CRT) WU41%a8n31 2 3u9 Jn1ng

’3 % o % o
11pUNUsTNNTREaY 5 8RIINITA WA lA
200 AFIAaUNN @adalaulni d9nay
nNsARaRIia lag i aNe 8msn1svngla 40 AT

1 = al a K 1 v I
faud deavaladuln® neanantesiaaly
NUBTN1TUIANGS mFamaNfaNtnmaeeldny
ANBOULHALUNE AINNIATIRTINILLNNLFNNLAN

P . o 1 A ~
wNANTleyn icterus f19t19ne (3UN 1) wavd
nangluaninnandnd (ptyalism) ldnuiiuvize
WUARINTINNY
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g1 1 1Ty icterus axdausineg n) Aamdd 2) luy uas A) oden

HARgIaAN N laTFANELALAARARTN
AILAASTUANSINN 1 WUAN ALT AST WAz ALP g9
ndndnd wuntazldangaaednssnnludianig
(electrolyte imbalance) Town Twunadenly
& o = " o & °
wansn Tnnenluaensuazaaalafluaensi

WUN172 hyperbilirubinemia N1rAgatlaany
WU bilirubinuria ATAYINTNANNIZUBITT A4

(urine specific gravity; USG) 1.050

ms1on 1 waasoomvlaRasnenia:mIndaauNUoIUIUSURIINSU

MISASOVIUDAY
AlANRAINEN ALNG Namsmsfafﬂiii;uﬁ}ﬁﬁ%'u
mMarTINAUARE
WBC x 10° (cell/mm’) 5.50-19.00 14.61
monocyte x10° (cell/mm’) 0-0.85 0.29
neutrophil x10° (cell/mm’) 2.5-12.5 10.95
lymphocyte x10° (cell/mm’) 1.5-7.0 2.48
eosinophil x10° (cell/mm”) 0-1.5 0.87
basophil x10" (cell/mm’) <0.1 0
band neu x10° (cell/mm’) 0-0.3 0
RBC x 10" (cell/mm’) 5-10 8.07
Hb (g/dL) 10-15 12.3
Hct (%) 30-45 35.2
PLTx10" (cell/ul) 300-600 146 (giant platelet)

Clinical laboratory of Prasu-Arthon Animal hospital, Vet test operator's manual appendix: reference range
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NAMSASIALUIUNLAISU

ANLANARLN AL NG —— o
mM3aRTINIUARNE
plasma protein 6-7.5 8.2
ALT (U/L) 12-130 385
AST (U/L) 0-48 187
ALP (U/L) 23-212 450
GGT (U/L) 1.8-12.0 2.3
creatinine (mg/dL) 0.8-2.4 1.78
BUN (mg/dL) 16-36 21
potassium (mmol/L) 3.5-5.8 2.87
sodium (mmol/L) 150-165 125.1
chloride (mmol/L) 112-129 88.4
CO, (mmol/L) 17-24 21.8
glucose (mg/dL) 76-145 113
albumin (g/dL) 2.6-3.9 3.3
globulin (g/dL) 2.9-4.7 3.3
total protein (g/dL) 5.7-8.9 6.6
total bilirubin (mg/dL) 0-0.5 10.6
direct bilirubin (mg/dL) 0-0.2 7.9
feline pancreas-specific lipase Normal
SNAP feline triple test Negative

(FIV, FeLV, feline heartworm)

Clinical laboratory of Prasu-Arthon Animal hospital, Vet test operator’s manual appendix: reference range
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wan1sasov2uvqe

dll A;l/d A ) v o

WasanuuameiflsedRaaseanene
dl | ¥ v | v
Ananadnemu dsznauiuinan1snsianiaria
UfjiEn1sinun19e hyperbilirubinemia Tag iy
oyunlasinans (anemia) faudae vnliaiunam
FnaRaeiloyn hyperbilirubinemia ANANLE
u1ann pre-hepatic aanldlsd drufuiloyun
hyperbilirubinemia ludndilaeasnaiiyiiazi
ANLNRNNAN intra-hepatic 979 post-hepatic
Taaa1unae9deynn hyperbilirubinemia
d‘ o v A a nil/ % dl |
naunsnsnaanldls Ae nsfntalofatiaydes
a98nLau (feline infectious peritonitis; FIP) Tngl

e Se

a [ % !

B NAIANHANITATIAEAINFIUTEUINNEAYHUFD
Tnayau (A:G ratio) finnndn 0.8 (Thayer et al.,
2022) mmmrﬁmﬁﬁym‘ﬁ'mmnm (drug) %78
A13NW T (toxins) AflafafuannsFn s TRy
AN muﬁqmmmﬁmﬂmmﬁmmnmaﬁméﬂiu
NIZLALADA (sepsis) LLazﬂ@jummm'ﬂmum
AaNNIENIELT39Ne (systemic inflammatory
response syndrome YEG SIRS) Tnaa19B9ann
ansuazHAlADATedAdae il FuieT ey
719 sepsis A1NNNTAIAATA SN LAN LA

awnreslsananis ultrasound wuan Auls
(hepatomegaly) WATNANELE homogenous
diffuse hyperechoic parenchyma (3% 2) 4
anaLisTnannsazanlusielisiy (hepatic lipidosis)
(Yeager and Mohammed, 1992) uananniea
WUNILAUUNAGNLEL (cholangitis) wa ldwy
tiyuisugausniausunenisaniautasan lEIan
i lFarunnaatloyun triaditis 116 Tdwuiialu

93 = . . . 1 o 1
NU1A (cholelithiasis) Lmﬂuwummmmﬂum@
NIULAUUNA (extrahepatic biliary obstruction)
ANN13ATIAgAANTETBA0E ALY (simple
floatation method) wazdin 1 l¥annzneu
aginade (simple sedimentation method) Tawy
Taaaanandluldsu (iver luke) Tun1saniagedu
ananiflufan N UAetN QA LLA G
2 aca . . Lﬁl Y o 1
AE98 fine needle aspiration el lAsesng
ldvn1snzaadtiadaniamasinen (cytology)
LAZINZITAULATEELNasE YA N IaFaYN WA
dll o & | = 1 dl = |
Wasanndmndlaaiiannisldaed Hntazaeuus
warimnudealunisnee e ufiesing s
= v 3 1 o dl ¥
nudnaesdndldanunsneeniualnuideals
o & | al K] dald WM Yoo [~1 L% 1
dnfilaalunsildneiaslulafunisifufiedng
iadtadadugn

519 2 NNEaRsIT194 WUAN®E hepatomegaly
UAZHANELE homogenous diffuse hyperechoic parenchyma
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asW0A 2 arauoD hyperbilirubinemia TuluoUosnDanikauI»IN
infra-hepatic la: post-hepatic (QaIJavmn Webb, 2016)

Intra-hepatic hyperbilirubinemia

Post-hepatic hyperbilirubinemia

» hepatic lipidosis (primary 139 secondary)

* cholangitis (acute 38 chronic neutrop
lymphocytic)

* infectious diseases (FIP, virulent systemic
feline calicivirus, Francisella tularensis)

* drug, toxins

= amyloidosis

= sepsis, systemic inflammatory response

syndrome

= cholelithiasis
= extrahepatic biliary obstruction
= triaditis

= liver fluke (Platynosomum concinnum)

asuwanisdioaglsn

Hesannuanmeiifiszsa fednueue
finanadnedy dszneuduiinanisnsaniadies
ﬂﬁﬁﬁmaﬁwumq: hyperbilirubinemia Tng/lainy
oyunlasinans (anemia) fausae M liaum
finanwnaesiloyw hyperbilirubinemia AfiaM7
u1a1n pre-hepatic aanldlsd drufuiloyun
hyperbilirubinemia Tudndilagsailtinagd
ANLUNRNNAN intra-hepatic 979 post-hepatic
Tnaa1unae9feynn hyperbilirubinemia

1
= o

fanansndnesniUld Ae nsdadelasaidey
4a971898NLAL (feline infectious peritonitis; FIP)
Tn88198991NHANNIATIATATIAIUTTNTNEAYH
usialnayau (A:G ratio) fiunndn 0.8 (Thayer
et al., 2022) ausasintloymiiunainen (drug)
ViaaENI R (toxins) AiElkARafLAINNNIE NI

LR mmﬁqmmmﬁmﬂa&lmﬁmmﬂmi
ﬁm%@lummmﬁﬂm (sepsis) meﬂ@:ummi
AOLAURIA RN NIAUTAF1an s (systemic
inffammatory response syndrome 34
SIRS) IA8814899INBINITHALLALARATIRIGAT
Uaeilafl §a3 1 lunng sepsis AINN1TATIA
Aasefinfniiann

NMISSNUINVONESNSSUIA:

nsGaamuwanissnu
Fndlasseidldunisinun hepatic

lipidosis wa¥ cholangitis Tududugasnisls

A17UNNINNABALABAAN (intravenous:

V) A 2841Ta2aN8asTnn 3unes (Acetate
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ringer's solution) anInwwnadunmanlss (KCI)
TnaAuanelef KCI lugmnssaluiifin 0.5 mEgkg/hr
Lﬁ@ﬂﬁ?um@mmmﬁml,ﬂm'wmﬂ Na9a NIy
anmAnsUagaueNnsAsTsz AU A REinNg
MasEulFanra s vsuLnlafaeiganeyie
AMNINIUNARARUNT (esophageal tube) L‘Wl@”l,ﬁ
SEABNITIANITUTNNIUBIMNTUAZAAAINNLATERA
anmstlauaumsmiatn g1vsuanwisfitaen
Maziduemsiiindenuuaslsiufiiannm
g¢ Tneiildsiiudenas 30-40 oenAeauiild
sleamila (metabolizable energy; ME) laisiu
fauaz 40 ME wazanflulainsn¥esaas 20 ME
30100879113 R 1 H Az AU AN AN A BN
NAWIUTUENN (resting energy requirement;
RER) TneluiunsnaeensGu e sazAuan
Funeunnsldiiufesas 20 289 RER Wil
nstlauenarnuie dhuiledes 7 4-8 Hesia s
windnsilaglaflendsuaz fintFunnenuis
atiedn Innfinlalifufenas 10 989 RER ile
HaamulailfiAntiymannnislésuansarmnsd
saasaaunullauseniaaesdndiloelidanunm
U5usalaiuvse refeeding syndrome uanann
Hazlflnaundrlunnsinuviedlasiulsasy
LaTmaALg ldud 1 N-acetylcysteine 11
2U1A 70 mg/kg IV )N 8 Faluq Samylin®
(SAMe, silybin, Vit E and C) 1 tab PO 9u
@m%\i ursodeoxycholic acid (U D C A) Tu
au1A 18 mg/kg PO Fuazasa enanenlAey
ondansetron Tuaum 05 mg/kg IV 911 12 ‘fﬁm
@3N cobalamin Twawrna 250 mg PO Fuarais
wazliien praziquantel daifdunisrndanens
Wlfludy Tuawam 30 mg/kg PO Fuazaia
sialfiasii 3 u fiesanndndilaaseaiflisunng
Lﬁuﬁq@ﬂ'wLﬁ@%ﬁ@ﬁﬂ%uzgmﬁﬂﬁlﬁmmmmﬂ
AWWRATDINT7A cholangitis 16 weaei19lsfiaTN
wuagaulunjdnwuiloyun cholangitis A
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a d” a A .
ANUANIAINNITAALTRLLANLTE (Hirose
et al., 2014; van den Ingh et al., 2006) a9
= v aqa . . . .
1n1919% ?;I’]‘]Jg‘ﬁﬁu:: amoxicillin clavulanic
acid (AMC) luauam 20 mg/kg IV 9n
12 49119

o Ql Vv v a
R BRI S LRV LN LR R IL LT,
AARINNANITTNLAZLENTZI9NTNA refeed-
. a 1 [~3 =
ing syndrome 1AgN19RARINALIUNAIAALAEA
wAdaAlLUY (hematocrit) STALLTERFNG T
nevuAlAen taun Inunadan Waanasa uay
a A [ % QI Y o
LHNTLTEN N1EUAINITANLTNIURNUNT AN U
Anfilaanudrlnanisnsranieiesdjisnied
' dgln = . a dg(
UNTI1R1AUNIE refeeding syndrome LNATUY
TagBununzinunadanlunanniacludun
6 (D6) WaIN195NENTWAUNT Tl Tudmng
aafapelH AT UINNNARALARAAINHAN KCI
LArdn199AN12 17 a1 U9 1 UNIIN 8RN T
3u1uFasay 25 989 RER 1Ha3a Ny
Andilog i anaaInIsaNlRsUNTANUNIIENH
fla@nazunialng (polyuria) NazlnungTe
TUAaAANNATURAIAIALNARAINNITLARAWFA
pasInunATFINE g AR B NHATANBUT AT
nasaanuInaadndlaalasuannig udsannig
§H1TUN 8 (D8) WUNTFAAAITBITZALND AN D SR
Tuwaenededaau saufuFunudyyinees
a . dl o d? A
n19tNA refeeding syndrome NIALAULY AR WU
nnzlaiinany Inunadauluaansn Naanasa
lwaenm wazsunid@anluidansn (Stanga et
al., 2008) FaupJuN 10-13 (D10-D13) U84
o =& v = a I v
N175N191 DL ArinITENRARINaIN1TasNelNA
3m 29UD9NN97MTE SNl a1981 19N 99 A 159
auiAull naaia refeeding syndrome dnauwne
Tain19 e auantcuniatvisaslunsazdu
WAZLENRARINITALILTENR RN lunszualaan
wazuAlatloyminunadanluaensn neanesa
Tuimansn waz wundidasluaansn Aagly 3
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AINNNIFAHIAUDITUN 13 (D13) ndilas
21n17 1 AT WLN12L refeeding syndrome N3
Talinand 29NDINUANNAUAINGT 80 HARLNAT
Usan Adruraunuwaznalfifalymilnane

=~ o Py A o L
RaunduaNa tnaidayanaduayudiinisg
o A o 6 | = v
nauaedlnanae Ae dndilaaitlagnnzeantias
(anuria) FANAURNITANTILIDITLALATLAR T
(creatinine) lwaaaxunnddni v lEdmndalae
= | ' v = A aa ~ o
HansutasAandraiiuazidedonlungn was
andpdilaadednn dndilaagndsldindugns
dl VYo aa o/ %’/
#n (necropsy) Walilafunisidadadugnlu
NNIUIALUATBINNILAA hepatic lipidosis LAz
cholangitis a1nN13 necropsy WUN7aguulag
N9nN8anA tawn dndinnag icterus Taemsaa
A A A a Aa o o o %
nudaesialnfdsngnianids ladulsdu
Hontlauazigiailansdne aInn1snsaaadens
1 o ol % aal = a
Aalunuddndininsiuinuaziamansiin
Unfneawrnvuinazasialugy (3U9 4)

O
Waduileduludouinusealenlinsoa
NINFANEITINGT WUINIARAUENE U uay
HUAINNANEIUIA NUKIAIEATUIAFINT DY
Aelulalananads (cytoplasmic vacuolation)
a = = (5% & (2 g‘/’ =
fanasagnidanliegiudsaesaad wulim
AaA1sey nnalulgaasiu (bile plugging
. intrahepatic cholestasis) WATNLNI9ENLAL

o 3 ¥ = =
sratandasfaliunanelneiinisazanaea
wuatpsnna dalnsWanasnaranmagd saufiy
NI AALUELE O RINANITANBE ATNAIUFN 1D
dgj dl o dl dgjv U U
Waeledy (3Un 5) uanainildunsaanudnvie
unaaane g WlenunLasNLLITaga NLALT A
aulWlafuaznananmadasanag UTonsay”
V811A (lymphoplasmacytic cholangitis) a1n
HANIITUGATTNNLASNANINRANE BN LA
agtldandniilaiinauiinilniae dn10zlasdi

fo % Ao o =

azanlumaasy dnAsneluadAuLazinng
antaurasviating

MEDICAL MANAGEMENT

3.02

105 1

LIRS © MgSO, 1.0 mEq/kg/d IV CRI

100
75 50
RER
o 50 25 25 32 33 25 25 25 25 25
) 25 s
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D11 D12 D13
50
40 352 34.4
* . 264
N § 237
Hematocrit *° * - 2: 18.4
% *
(%)%
0
5 422
4 3.22 318 3.34
287 269 -
. 3 2.53 256 & &
Potassium PS Py - >
(mmol/L) 2
1
0
10
8
Phosphorus i
(mg/dl) 4 . 28 23| 5 | 23
2 * * o ®
0
5
.4
ngneslumz
(mg/dL) 152 13 14
] ¢ o4 @
0
D1 _D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D11 D12 D13

D1-13 = IV fluid with Acetar add KCI
(rate <0.5 mEq/kg/hr)

13 = N-acetylcysteine 70 mg/kg IV q8h

= Ondansetron 0.5 mg/kg IV q12h

= Samylin® (SAMe, silybin, Vit E and C)
1 tab PO sid

D3=13) = UDCA 18 mg/kg PO sid

= Cobalamin 250 mg/cat PO sid

= AMC dose 20 mg/kg IV

D8-9) © Aware refeeding syndrome

*

* Reduce meal size
s  Daily monitor electrolyte (K, P, Mg)

Dl ~ Hypophosphatemia (P <2 mg/dL)
- K,HPO, 0.02 mmol /kg/hr IV CRI (6 hr)
- Hypomagnesemia (Mg <1.2 mg/dL)

UDCA: Ursodeoxycholic Acid, AMC: Amoxicillin clavulanic acid

31./1'7 3 UNLNTAAANNANZINEUAZIENIZIIN217A refeeding syndrome Tudndtlae
IneisimsuLFnue ey i luusiazdis AN hematocrit s2ALiuga 1867 Tunszumaen
Idun TnunaiTen Weanesa uazuuniliden Insunufmaesuaalunmitunisuans
SLALANARATIANNINNUT BB
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ﬂ.lw 4 ﬂ’7?Li/ﬂF_IuLLﬂﬂdW?ﬂﬂﬂﬁlfJﬂ’)ﬂiIl@dﬁ/ﬁ)OﬂQH n) wumomuTmu@wﬁmammﬂnm
%) wummmwmﬂnmﬂmngwmww Z'zmu‘lmumwwummmmnmﬂ A) wummmwu’nmmma‘lwm

519 5 Waifiasaesusatlagainniseiansiag Hematoxylin-Eosin staining wiaagsuvens g uas
wuuaAdlaaazanaginglulalanaray Sandsagnideauogiud 99e3aad (400X)
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asudna:do1snd

Hepatic lipidosis Lﬂ%@’]L‘l/‘T[ﬁﬁﬁ‘ﬂﬁLﬁﬂ
loyun icterus wasflulsasuiingldues luwun
HemanI9laauazdnInNInAsdings  hepatic
lipidosis AnTuldanuualaeafianannnsan
ae1e19uy IngenalanmeunaInnnsniag
ﬁuimﬁluj (secondary feline hepatic lipidosis)
1 TeAREARUTT LU AU NS TP AR
LL@zqqﬁﬁﬁﬁmz@u Teasiuaaudniay Tanlussuy
maputlaanae lsaluszuusenlive s vive
m@LﬂumLmﬂ?il,ﬁm%umnﬁqzﬁ“m‘ﬂqmm (primary
feline hepatic lipidosis) Immmaﬁmmﬂﬂﬂié’
1¢un AsuandenliduivinlFuaafianinzieien
AU IHANDEINAIUNTANAT LiTUAY (Center,
2005) miﬁﬂw'\ﬁwm”wﬁm‘ﬂqaﬁﬂfym
secondary feline hepatic lipidosis Tmﬁmm&wq
AN lymphoplasmacytic cholangitis ANANARTIN
fisinmale feline hepatic lipidosis 14U A1 ALP
ALT AST w4z total bilirubin 44 ANANLAT GGT
Unfluszazusnansnisinalsn Tmﬂmﬁuﬂ'@;ﬁu
Hunannannlugasidnsilaainisena1misun
wnazinngzuaunisaaie e (lipolysis) 171'@?4'
pngausnge 1esienondaldazanlifmly
stunulnsnamelsfaudenansznusaniamieu
28961 (Armstrong and Blanchard, 2009)

N9 NRITNENL9A hepatic lipidosis
T ?q'm"’]ﬁcyﬁ@ ALFAIINULHUNNTAANITAIUNT
fumnzauiieaannginannatesganandaiile
(catabolic state) mﬂm@‘ﬁumﬂfm@mmmim
a1y 0l desinisA uans RER
ieanaLaunglfemnslu Bunammanzan Tae
TusuusnaesnisinEas5uldemsluiunu
LiiiAuenay 20 999 RER utiels 4-8 Hasady
wndnddaglufenimaunasldaiunsanunsn
dAntiunmenmsatinedn dssannfesaz 10

289 RER 9n 24 €4lu9 (Armstrong and Blan-
chard, 2009) N133AN1T81UNT lERTaeA21d
A5 1HRIMIINNANLEN LW AAAYIBAIMNITNINAYN
ARAYDBIUITNNUABAAINIT UTDRDAVIBEINY
NTTNNZRIMNT LHa9a1nnN19TlaueINNINI9RNE
F4ATTIUAAAINNLATEAAINNNTAULTIA LT AU
N9 gnnsaldanmisandTuainvue
Taagreunueuazannisiialyuiaanu
= o 1 dl .
MNASATIA 201U 19N1 2 U (food aversion
syndrome) (Center, 2005)
wndmaunneldlanssminannsnan Ny
Tun1sldanmsiaanaunnlddnddaaniuaiunsg
Tuldunauinnnuzasamiaauiuldaynaled
WatTyuidndlaadsudalddunasldainig
~ . = ' o
178 refeeding syndrome TIALAINA LWAINNG
ga9dmndUaaugas (Armstrong and Blanchard,
2009) Taadyyrtuaadanising refeeding
= a =
syndrome Aawun12zlannans Inunaimanly
& o o e o A
wanm1 Neanadalumensn way wuniemeuly
ADARN (Stanga et al., 2008) N1TRARINNIE
refeeding syndrome g lalaeRanINAn
hematocrit sALILTaAFN) Tunszuainen Laun
TWunaden Weanefa way wunild@an Tunsdl
=3 d” 1 a . =2
ﬂﬂmu‘wummmﬁtym refeeding syndrome 03
widnaviinisszinszdannsliansa1unsnaaniia
a =S a 1 va
auiuldsunanisifnianneinisetnelnacn
Y = X = o
LWAD LRNTEHANEIRUINENTUSUUTNN e NN
dl QI 49{ 1 o v Y a 1
nANTRlRLFaz Rl T aeR1a N g1 E 8 anNT
\NAN19Y refeeding syndrome @195LLUINIS
arsunlad yuavannua 1itinnag
refeeding syndrome A THU5uansunae1mis
1 o U o = =
av faudundladymiszauinunadanluiann
AnlaensedN KCl AudnaanasAaua sl
KCl Tugmsnsalaiiu 0.5 mEg/kg/hr IV wila
Toyunszruneanaialuldaanm ninnsaany
dnszauneanaianindi 2 mg/dL iesannidu
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anupvnlAANIE hemolytic anemia wiiba
Taenislidlalnunaidaunaginm (K2HPO4)
Tu178 0.01-0.03 mmol/kg/hr IV uilatloyun
srAuL NN T aN A AR UNNATIANLINT LA
wNNIL@aNmA1Ngn 1.2 mg/dl whilalaannsli
wunTEndamn (MgSo4) Tuaunm 0.75-1.0 mEg/
kg/d IV
NIUUBNAINNTIANITAIUBIVITLAY
Anqunneaniiufesunanmeaeaniaiia hepatic
lipidosis warvinn1sFnuAaugnianiulilaae
Tun1sAne1inudndndlaalineuanessanis
. d' y
Snenneefanannuld aradunaaniloymn
lymphoplasmacytic cholangitis Nanfusagls
FugnanRAniulNaaAnszUIUNISANLAL LY
prednisolone 1-2 mg/kg PO 1uarAiy (Otte et
al., 2013) T4n193RARLN1E lymphoplasmacytic
cholangitis AN UABILALAIBLINAINALLAL
% A ooy .
puiaalilasatnglidvinnisngma cytology
X N oA )
LAz Z LAl UANLTaLINasT A2 N las B eN
o 2’/ [~3 o 1 d” o ic’l = dl
sunnnufetailefuuazdimna ldlunng

Aadaduganazananuulunisineasdinony

|
[ a

ANATYININZANANNERTIN I TR AT R RARTLlae
i (Masserdotti, 2020)
o/ 6 | dgj U o o/ o/ & ||

g8 UdR T neinuI1nasdnEn dndilas
ANAan17ATLAANAL ANNLNTANENENTD]
T9alaid lAuA Jnnae hyperbilirubinemia tagiAn
total bilirubin anastiaaninfasay 50 WLy
JuSuwINAENTNEY (Kuzi et al., 2017) anyiq
TINLNIY refeeding syndrome Anazlainang
Maqeasindulaludreaantazaasneiniu
8IN1T FAINDNANNAUAN RN NN UL Azl
Aatyulaaa@aunduniunn nlddndilag
= | ' v = A aa ~
HanisueiasAand1iiuazidetinlungs

gRFRIL NN FINa1TUIN A UUIN
1ilun"35nen feline hepatic lipidosis 11n1s

= X o . . ~ o
AN AR ursodeoxycholic acid UANATNEN
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Tiddaaglunsdnenslsz@ndnaaaanisli
&1 cobalamin @ un0ld LA ludndlaa ARToym
feline hepatic lipidosis wiasanndmdilaenan
A~ . o =
Haziilantanwuiloyyn cobalamin A1 W1N09
Fauaz 50 tasdauglduuinianilyun
TUTLUUNINAURIUITNAINAFBN1T7 A
=S . dl v a o
TN cobalamin WWAAANTT IWELAKAINALT U
ARIUNNETRIANANIUNAIVRTEAL cobalamin N
19811 (Center, 2005) n3naslunau1saL&s N6
ﬁ‘ﬂarginine 250-500 mg/day L e
anntstian1azneanlutilalunszua
dl . ~
taaAga(hyperammonemia)luadain
. . a dl o o

arginine unsaazilundAnylu urea cycle lu
dnflaainiloymn hepatic lipidosis ¥11n91A
arginine azdanalifinaning hyperammonemia
LazLAAIRINTTNNTzLLUszaN 1A wanann
Hau1s0La3n L-carnitine 250-500 mg/day
Watasaudensaleduddszniinannnisaans
lauli g luinaauiaTe &34 taurine
250-500 mg/day leswainiilunsa
ariluaduiunaluaiunsadaasiele
(Center, 2005)

atinalsimn n1stlesiunisia feline

. . . | a 1y A
hepatic lipidosis ganAnINITLA b 1Hesann
wndndlaeinniazhepatic lipidosis TWWAY
= o dl o Y b4 Y o

AzinndanIenuazduten nisliaannii
¥ VY o o rd” ] 1
Whresldidaunnennisaesdndiassuazlilasy
Tdndlaaasarmaidunaiwiuauiudednfny
WaanenInN1slaenasenINnNInALdinainnig
tla8Aa8n19% hepatic lipidosis

nadnssuus:NA

1evauAmlsane uadndlszAains
AZARIUNNEAIGAT NUNINENFLNTIAR WAL
HA.AT.AW.0Y.A9T quUNIdn NATANAnT
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L%@%@mr’fﬁuﬂ@%win’mjwﬁﬁi:aw%n’twu,@:mnﬁn SFAF a1:1300AUNALNATUIA LU NUUAY
ni9insanunauralulualaaldnuilymunandeawuasnisiisn

ﬂ’)ﬂ'mnl LLNWI&)L%@L@W’) 7/1 WN9 A177E \77_/L°17@ polyhexamethylene biguanide,

ethylenediaminetetraacetic acid — tromethamine
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unun

A o oa PRI >
wnatsafiAounanliainnsaring
NTTUAUNNTUNILURILEA LA LT URaULAZITe
wanlni (Han and Ceilley, 2017) lagiindy
loarnuanailadsy laun Tadaianizd
(local factors) 11 N17L1ARLUIATAUBILEA
a X A daaa
NINLRALEANNTIN N1TAZANURIUAL I ULEA
nsAnmeluwag fadaniana nnslasuie way
1aq811992LL (systemic factors) L1 818 NS
MUz UL RANTW N1 lAFuNa3nn 3
vufu (Stanley and Cornell, 2018) #i9iinng
-~ X g H =<
FotmauuANFaluLawratiudwuieluilnun
daAnyinulddesTelinadnaanenisvnaveuna
TuntedmawnnduaailaAiTauuaFaN1nN9N
10" colony-forming units per milliliter (CFU/ml)
DaluwNaRALEe (infected wound) (Devriendt
and de Rooster, 2017; MacPhail, 2013) G
NIFANTUIRITNATUIBT D LA AT LTI
[alElaauiundIN13ALANTBN)NANTW Adifia
Toymunaiadaianizinazdedenalinisme
YRILHALAATINTN (Ousey et al., 2017) Fatiunng
NNAALAZSUIINITIAITY U TAFATNAIN AN
o o o = z// a a 1
a1Aylunneine anvisiuanranalsnlulug
a dgj o 1 dy 2 = =
AntdadnidunguAe1IAIuqaTNLAE A%
A11190 TUNNIUALNAN R AN UL 319N 814
5 - X X . A .
ualsiloyununana@aradaiuilyminainun
N17AANIININARUN (Chakraborty et al., 2018;
Sanietal., 2012) BANANNRUINNIFARNLALAL
AETNLNALKEA (reconstructive surgery)luande
UNALNARATE IALINIANITATUNUNALNANAAY
A9 lAAN9L A TaNaIN1THNAA (surgical
site infection; SSI) (Cockbill and Turner, 1995;
Dernell, 2006) T4ANEATINTU2E NFLALTI
sraziaanlun fneinazAnldatanInay
(Dunning, 2003) N122ANNTLNALKNANAUNNTHIFA
Al ANEIATY At N9
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Polyhexamethylene biguanide (PHMB)
o A Ao o %

Wuanssedumaniany polymer Tnseaiieaane
antimicrobial peptides (AMPs) %qgﬂm%qmu

a s =< ¥ P 4
837NTANTAS Hangaand1alunisinuize
wUANGE Ifauazi@as (Kramer et al., 2018:
Moore and Gray, 2007; WHAM, 2020) ann19
a5 auarnianluleNduaeauuANFe (Schwarzer
et al., 2020; Zheng et al., 2021) lnglifiua
ramasuadlaas (Allen et al., 2004) asdAa
Uaands anivauantRaesnisiiuaisssiu
\@a (antiseptic) fNAINIINNIAILLTARATN
wuulHaNmITIaNzas (non-selective effect) ag
1 a di/ d” % = .
datanlaniaalieneass1uaaTn (Gilbert,
2006) uanannil ethylenediaminetetraacetic
acid - tromethamine (Tris — EDTA) €lal45nqND
Waldsandu iiesann Tris-EDTA v ldesiamas

a a al v dl =
LuANEeaalasadanazniseanilaguans as
lasianisgnvnane wasinLsz@nininaesans
o di/ v ] o o a a v

seiuimalunnadngaad lunnsnndanunanBele
RN (Finnegan and Percival, 2015; Lambert
et al., 2004)

Ratilunnsdasnssufiudaunmuua win

A A = A
unauNaIuIa g uTa il seRagenlaanune
Idmatianugiulunisdaanssuld anduses
Narsaunalafidudeanau (Kirpensteijn and
ter Haar, 2013) 1mel skin fold advancement flap
(SFAF) ilunnsdinauiuiouieniaoutinne ug
284 skin fold LATHLAUABAUUIARNNIANLA
UIALNALTIUINA ALY AUNIZAULALNS
171904 sternum LAY inguinal area (Hunt et al.,
2001)4an1svasAnasseunsiAn I dine L
dayaniIngaaniadt duneulunisinm uanng
¥ 1

SnuunarANNdFarens lduneNANan iy
e PHMB wag Tris-EDTA Tun134an1suHafn
3 4 X . Y -
FRLRNIZNLAZEFRTI LN TINTTINITLATLUNL KA
AAUNITARLNTITNLAZNITARENTINT ALNALNS
foenAtlA SFAF
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Us:oaaa0Uog

wualnewAe a1g 6 1 Wimin 3.45
Alandu gnassaiarinfunisinenlsaneuna
&0 NV AINLRUINBRAIANART LN AaetToyun

LHAFR5ILFIM caudoventral abdomen Tangul
anup Hszaziarluniafiauiaunatlssuin

A Y o o dl v
9 1ABY LAZIINFUNIITNEINITWENLNALINA QS
ANFTUAATHULAZNNTNNAIINATDIALINALNA L
limauauasran1ssne Iaaduani1anIzLde

a a dl = dl U U dgj a

LUANLTELHND 3 LAAUNLAI LT AL WL TaTHA
Pseudomonas aeroginosa HANNINAARUNNTIAEN
% = o dl
AT IANARINAT197 1

aswA 1 wamsnaaounUIDeNdURaBWYUOD P. aeruginosa
AldoINCDOEIWAUSIONU caudoventral abdomen DINlsowenua

aQ3InvISN
EATURTN HaA21N LN ENAUARTN uamaN Loz
Penicillin R Gentamicin R
Amoxicillin-clavulanic acid R Clindamycin R
Cephalexin R Enrofloxacin S
Ceftriaxone S Sulfa-trimethoprim R
Amikacin S

UNIEUYR, R =resistant, | =intermediate, S =susceptible
NISOUvAY

NN9IATIRTWNNNLWLILNATZEE inflammation
WA granulation phase 131904 caudoventral ab-
domen WA inguinal area %mmﬁiq JIu1mAINN
nd19galsTanns 8 au. LL@zﬁuﬁmaqmﬂizmm
11 4. U1ALNAN granulation Auasida Raagasy
fauriu serosanguneous exudate THNUAN®TLE
emenazuiet L ALEA (gﬂ‘ﬁ 1) #9799
'a“"mmuisiwummﬁmﬂﬂﬁ%'uj HANTTATIAY A
nagaulafaalAleluwnn (feline leukemia virus:
FeLV) uazlafanaAniuunnsasluwug (feline
immunodeficiency virus; FelV) ﬁQﬂﬁmmm@ﬂulﬁ
naldual Nan1snsan1elalinanen (complete

blood count: CBC) kazAN@aLANla%ia (serum
biochemistry profies)léun Angizelulngianly
ADA (blood urea nitrogen; BUN) ANATLERATL
(creatinine; Cr) Aneuladerilunsuiesisg
wazdarladweaniima A1 Total protein i
Aade LLﬂﬂme:‘Emﬁluj g lunauaiLng weisesu
Funnaze (hematocrit; Het) avszAUfaYNuaE]
Tugeuaereunel a1ntuldviinisitade
FAuANgans i ufet T uienuinLua
9UALNNTAIATIANTARINGNANNFIDENTILHA
fuFUNIL L AT BaLaTnagaUAINl
AFUaRTN LavinIsiufaatauLANEAYE
A% Levine technique Memdaannnsiidaiieiie
ﬂuLﬁ@u (contaminated tissue) 1AENITANLEA

Vol. 35 No.1 January - June 2023 @



Veterinary Scientic Reports

antui cotton swab ‘ﬁlﬂmﬂmméﬂgﬂﬁuiﬂm
iU 1 R ﬁm:mmﬁ@mmmmq
LLm@m”fmLmﬂmwraﬂizmmﬁ@lﬁ@mﬁu exudate
fleanannunaLLa WAZNUAIEUABALILFALDENS

NsdaMmsiwalboodu

luddardusnuualdfunisfnuine
TNUIUIBLLIALNA LASNIANNAZAIARLTEL
UIALNAALE ARRfLENTANAATY AT Nd W
Faeay 4 LazdgeansogdnsazaraliaaNAae
lafannududuiesss 0.9 vinuNagnyinAaIX

‘483

N sterile water 1 NaAAAT (Angel et al., 2011;
Bonham, 2009, Levine et al., 1976) WATAILNE
d’l £% a oA a a dl a a
L’ﬂ@iuﬂ’ﬂ\iﬂ{]UMﬂﬁﬁ"ﬂ@‘ﬁ’J’]Vlﬂﬁ L‘W’ﬂﬂ‘j‘ZLﬁJuﬁuﬂ
o al al ndl v
LL@Z@W%QNLLU@VIL?HWLW’]ﬂﬂLﬂu cfu/ml

dgranmosdsazatalginaNaanlee
v v v ¥ . .
AINHLUNTUTDLAL 0.9 LALNILLNANIE amikacin
gel AUt ALKaAQe paraffin-impregnated
gauze NAduNaN AaaFIENTAY (chlorhexidine
acetate tulle gras dressing) 1wy $auiUNg
‘lﬁ’mrﬁm@q@%w amoxicillin-clavulanic acid Lag

o =~
2191 ATNAITINN 2

g 1 ansuzuaresdndtos luduusniidsunsagaa

mswoN 2 sgaidaamsiReniuduakisn (NoudNSUNISSNUIN

KUosANSUosIUNMDAASNSSY)

ARAUN TUALN AU ms laen AND
1 Amoxicillin-clavulanic acid 206NN, vannsin N 12 Falag
2 LT 750 un/fa s 90 24 dal
3 enthyaiaen FBC (Usvneuse femous fumarate 200 1 ia/ia mwnnsiu - 90 24 dalue

NaanTN, IRud1 2 Raansu, InRud2 2 Naania,
ARuD12 5 lalAns, MR 20 Naan3a, Tuen
F1yTI3) 10 Naans , Folic acid 100 lallmIns wax
calcium phosphate tribasic 100 VLNTﬂiﬂi"‘N)
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NI9ATIARAAINEINITLE 1 dUniisie
NETINUINLNATINIUIAAILAN F189UHANTT
WAL AANATILEA WU P, aeruginosa WAL
Staphylococcus intermedius group (SIG) sk
beta-hemolysis TaafhBunauded 2.1 x 10° cfu/ml

NMssSnuiwadoauennians
s:0UI3O Polyhexamethylene
biguanide n1a: Tris - EDTA
la:MsAasnssulniy

dl ¥ o o o o 1 &
Walud S unsWnineEaa lunnadn g

Uneluntedasnsss TaaldnisfneunuLanichi
(local treatment) AQEINITNIAINNALAIARNITDL

LWHALTULAN @9ULNARNA8ANTAZANE3INaT

‘Emm%mmum:mﬂ%mmmmm 20 ﬁ@ﬁ'ﬁmﬁ‘lﬁﬁq
L°]J34L‘LI@'§‘ 18 wumamuumm@ [fiaasn exudate
defeAndanaviloniaainung muduna
N199NANATBIALIALEATEY Devriendt WA
de Rooster (2017) A nTuFUI N Aeda WAy
pandaefadAannizanasnLLadaeineny
Jdounan PHMB A uduseaas 0.3
wa Tris — EDTA (ANNDU Tris 5088 6
way EDTA 581 1.86) fel%atinatian 3 uTinnu

(lﬂ’ﬁ%ﬁ‘ﬁl 4) NANNITARINENAD chronic cocci
bacterial dermatitis ?ﬁlmmmﬁmﬁum@%mﬁﬂﬁ@
severe chronic deep dermal bacterial dermatitis
FaiuAdlinnMtaseddunaunaTiia wuadn
L'%@L@W’]:‘ﬁ

ALzl consensus on wound antisepsis:
update 2018 (Kramer et al., 2018) anudlouna
frauduudzunailifinuiauna (nonadherent
dressing ) €A petrolatum-impregnated gauze
(Hosgood, 2018) AaiTdounanaesanss=iuide
VLNA TN NTUL AU AL UAATNNINTEUL
wsidpslidayNuldanazatinguaangiaLas
AINANI19T 3 FauAunnslansunafingns
aranedunefariiandniadudenmiiions
anwldlsifnnnazusinludndilos Inetlsifi
UIARNALATATIRT19N18 TuNN U TRTUIAT8Y
wnanndUaiiauanlugdil 2 ¥iannsinzide
LUATFEASR 2 ndsanndnFunnsFnsfaly
wiaedndilagluld 1 dlanel anthunnzide
LuANTELATNAAaUAIN I8 AU TNYN
1 dlanyf Inenananalunnaned 4 uas 5

mswn 3 sreaidaamsireniuduoiki 2-5 (SNRKU8E0D

JoglunoAasnssy)
ANALN ARAS PYUIA ms bgen AAND
1 LT 750 un/fn mwnnanu 9 24 dalue
2 entngaiRen FBC (Uszneuie femous fumarate 200 1 1fim/sia nwnnsin n 24 Galug

NaanTN, ImRul1 2 Faans, InRud2 2 Naania,
AnRnT12 5 Tulasnsi, ApnRud 20 Raania, Tuen
T1u(03) 10 Na@ansu , Folic acid 100 ulmsnsa was
calcium phosphate tribasic 100 lallasnsa)
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TudUansf 5 unafauinlEnasd
ANNS19AALTTINY 5.1 . Lmzﬁuﬁmmm
Usznnd 6.52 1. UALNAN granulation ATy
a1 AalBeuay linudnee exudate lainwiie
ANE MRS UL IUBLFN LN AL S (gﬂﬁ' 2)
AT RLLATIGENY P. aeruginosa LAz

Acinefobacter spp. 7l 3.2 x 103 cfu/ml (m’]?’m‘ﬁl 5)
Han1sngaanistaisaIneLarAdaailalineg
lwnouwaina LLﬂzﬂW?M?QﬂfﬁdﬂWﬂéujiﬂWUWl’m
HaUnG asiarsoudaanssufiutauinunasas
WALA skin fold advancement flap Tuan 3 Ju
ABNN

mMsIoR 4 wanmswiiBoluafiSala:wanisnaaounouloendnu

pLRWivaluetield
) AFaN 1: 24 x 10 cfuml | A%l 2:55x 10 cluml | adaft 3:5x 10" cfuimi
e P. P. P. o P. S,
AREN aeruginosa | aeruginosa | aeruginosa |intermedius | aeruginosa |intermedius
group group

Amoxicillin R R R R R R

Amoxicillin
clavulanic acid R R R S R R
Cephalexin R R R R R R
Ceftriaxone R R R R R R
Oxacillin R S S
Imipenem S S S S S S
Meropenem S R S S S S
Doxycycline R R - S - -
Amikacin S S S S S S
Gentamicin R R R S R R
Azithromycin | R S S S R
Clindamycin R R R R R S
Enrofloxacin S R R S R R
Norfloxacin S R R S R R
Marbofloxacin S R - - - -
Ciprofloxacin S R R S R R

Sulfa

trimethoprim R R R S R R

UNIEUNR, R =resistant, | =intermediate, S =susceptible
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ms1on 5 wanisiwi:BoluafiZara:wanisnaaoundiulo

trimethoprim

gacunadwuovanouod
5 ASIT 4: 32X 10" cfuiml | ASH¥ 5: 2.6 x 10 cfuml | ASST 6: 32 x 10° cfumi
AU
ARTN P. Acineto- P. Acineto- P. Acinefo-
s aeruginosa bacter spp. | aeruginosa bacter spp. | aeruginosa bacter spp.

Amoxicillin R R R R R R

Amoxicillin
clavulanic acid R S R R R R
Cephalexin R R R R R R
Ceftriaxone S R R R R R
Imipenem R S S S S S
Meropenem S S S R S S
Doxycycline R S R S - -
Amikacin S S S S S S
Gentamicin - - R S - -
Azithromycin S S R R S S
Clindamycin R R R R R R
Enrofloxacin S S I | S S
Norfloxacin S S S R S S
Marbofloxacin S S S S - -
Ciprofloxacin S S S I S S

Sulfa

R S R R R S

UNIEUYR, R =resistant, | =intermediate, S =susceptible
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N1SSNUYNIVAAsINSSY

1
=

Tuusindmilaie granulation NA2984
LHARNN19ABaNALNIT debridement WATAR
gaunualianazatn A ntugiie skin fold
advancement flap #98n13nTARINEILTII0L
cranial 2892191899 enugUsa U aan median
proximal femur area 1ﬂéuz§mﬁ lateral proximal
femur area AUNA skin flap NALIUIALIALKA
antiuLfy skin flap ﬁmmmmmmﬁ@ﬂqu
LTINS (gﬂ*ﬁ' 3) faufvula Jackson-Pratt
drain tube lulnssunaiasans dead space
LAY exudate TDIAAATUNEUEINITEAFA 47N
fudndlaglFFunisdsiniinuaadadilagly
NARYNTIN Lﬁ@@mﬁf]mmmmmmehﬁm
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71l 2 fv‘?;rf”mmm@%m?m’ﬂqzlzﬂéEr'ua*”nmé’omfymw7Lmmwv:ﬁlmmmmmn%ngm X 8194
AT g1 AT uag A2 UAASANSOUZUEATIN 7 289N123N17 WA 6.7 TH. X 9.97 TA.
7U BT unz B2 uanaantHUzuaadiuil 14 189017501 2 5.56 TH. x 8.86 TA.
71 C1 unz C2 uansdnmauzunadiail 21 1897175091 1A 5.55 TU. X 7.95 T
71 D7 uaz D2 uansdnmUZULATIN 28 289N23N1 WA 5.31 TH. X 6.98 TA.
JU E ugavansnizusadiuil 35 98901950147 1178 5.1 T, X 6.52 T4,

390N IR EN AN NANI19R 6 dmFunaslY
azithromycin MEFINNTAALNIINTURAN20UNAY
waqm%@Lmzmwmmumwiqmrﬁma@%w
anuaateunafiulle Toadevasesiinling
lagnisaniu aniadugnduaadnildlunag
SunRaninaziieifeseuiifiadausaiise Ine
wuziliden didesenndestunanisinizige
LATYNAAALNNT bENAaWN195NH1 (Koch et al.,
2012) MEMEINENF AN UEE HaNA2RT94
fanendudnid 1d5unnsnen Jackson-Pratt
drain tube Tuiuft 5 n&en"9ENGER uazsnlunlu
FuR 10 N1IATIARAAINBINNTANEMAINTEAFA
AaenszEznan 3 e linutlywunaiinde
Lﬁm%u%’]LL@:ISJWUﬁtyMWLLW?H%@u%uﬂﬂﬁﬂﬂ’]ﬁ‘
NIBIA (gﬂ‘ﬁ 4)
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5‘1./1’] 3 mmm@?uoummm T?J A LLﬂﬁN.‘U’)ﬂLLL’J@ﬂ’?EI‘l/Y@\?ﬂ’]TLWTEIJJW‘U?’IN’)M@ T?J B uag C udmN skin fold advancement
flap ﬂmwmmm@ fﬁ)Elll?Jﬁ’)El‘Vl@ Jackson-Pratt drain tube 88NANUNALITING left lateral abdomen ZW?J C

51N 4 uaunanadeisia gil A uanaunaukanenaIn1ain lualudid 10 18901366
7 B ugmsuaunaludiii 14 wasn s
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mMs10oN 6 sUS19a:1580MSIKENMERabNISWIAQ

AU dUnE AR m9 lgan AMND Al
1 Tramadol 2un/nn. dndwaen  yn 124l 39
2 Tolfenamic acid 4un/nn. dnlalawls yn24dalne 39w
3 Azithromycin 1060/, nensne n 12dalne 209U
4 A1 NU 750 NN/ N3N YN 24 Falue 20 U
5 enthyaden FBC (Wsvneufe ferous  11lda/sa vensiiu w24 dalue 20

fumarate 200 Ha@ansy, AmAw1 2
Naann, Imiud2 2 Faaniy,
AmRuii2 5 A, I 20
Naan3, Tuamw@a) 10 Naaniu
Folic acid 100 lulmsnii
LAz calcium phosphate tribasic
100 ulAsndn)
msinaasuazsndUn1iusn
SIEET

- wanlneweie ang 6 1 3.45 nn.
- LNAFaLENL caudoventral abdomen Tinsuame Uszanm 9 hau

msauaas

. N3M9aTNevialll: Uni

« ANBTUSLNA:

0 W7 2 2N 8 . x 11 . 131U ventral abdomen LAY inguinal area

o 72812 inflammation WAL granulation phase q serosanguneous exudate

s TANAARU: FelV Waz FIV: Naau

« N13ATIAANNLARFINEN: UNR

1 a . a a
« NNIRIRANTIZANTANR: UNF

« NMIAMATARINENANLIALNA: TRHA

mssnun (@daniin 1)

« NNINANTTLALLNA:

0 HNTRULNA: ARRSENTAUAATL LazdnTazanslainauAaalss

o wua: angazanslmneNAaelss amikacin gel waztaunasog paraffin-impregnated

gauze NidunaNAreHENTAL

« ¢1: amoxicillin-clavulanic acid é/@yﬁu hay mﬁ’]a}‘lﬁﬂm
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msiuafsLazsnEFUaA1iN 2-5

NAMSAFIAIRAREN R LB msandanin 1

* ANNEIARINIRNNLIALEA: chronic cocci bacterial dermatitis

o HANNNENDINENTBITUIBANNLNANS: severe chronic deep dermal bacterial

dermatitis

mssnen (AUmn1in 2-5)
* NIFANITLIAKEA LWYNTU:

0 LEA: A1TATANEFUNAT U181 PHMB WAL Tris — EDTA TlaLNAAQ8ILLEL

petrolatum-impregnated gauze 1 blidaunaneansseiuize

MSAARINNAMSSNEN (FUa9iN 2-5)

* NNIAIVRTNNELATLTLHULNALNG YN

* FPVNALIALKATN 7 T

« INZITRLUATNIFEAINLNALNG UaznaaaLAxlaenyn 7 41

aa o o o cal
msadaaauazsnsdlniiin 6

mssnun (AUaniin 6)

« NNITNEIMNNAREINTIN: skin fold advancement flap

« £11: azithromycin, tramadol, tolfenamic acid, SaLA1 LATEN1iNg

MIARMNNAMITNE (URIHAR)

« JU9 5 NRINTENFR: MIRLNAHNFRA LAZDaAYia Jackson-Pratt drain tube

« 59 10 YASENGR: Finlus

13udqd19Fu (Stanley and Cornell,
2018) nisanadtiladusanninasaLNaLaznIs
aa o dl =X QI o o | = o
Aadsuenlsaauailugsd Aty umaaan T
LN INANITATIATIaNTEEUT Halalingne
waznsasalsamntalaFaninnuseganagaL
LainwuauEalnG sanviediangliuin Aeuas
aN13asniladusteaenansEnusani g
PAIUHA WANAINUANNNITATIAN NI AR INE
NaNIzLEe Lazqanansaneidedonlidaya
Tunistladenuidaivatiuduniaduuinuna
FUARAIALRNIEN ANTANI9IHANTUN 8111799
wanLazdayuluszndnanisinedetaaas
a o dl ¥ a a
asuiladaanizilusunisluaBaulainaes

uaunke waziladanieszuulunismieiuees
FLULYRANAUANAE A9AARDINLUNAINTES
Domingues Laz Williams (2023) (789N139ANT
dgl o -] 9/@' b4 o/
uHagadluuug wuzi IvEusua NNl
ANNARTALANTU WAZATIANHABLNNIANTY
nnsimdalafarelV la5aFIv Aqlafininen
1l =l a = aa a da/
ANTILANTATR IHARGINEN AANENEINEN THALTE
wazaulaenFinuaatw iuhsaiulunstiAnm
Miaueil
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I = K] dgl Vv o

wuotlaslunsiiAneilwnisdneuuy
Lfawq:;ﬁ (Iocal treatment) Aaan15ld419523U
Feanuug esandluinaLaafndeianie
alaeviliunanieiidnsusnainvaneidy

o da & A -

N19% hypergranulation NULUALEANRDALADA
NANNINRALNR granulationfilszuandng
Hanuouy pocket Tu granulation epithelial
bridging N1IEMNALANTU ANNLALILIANTNTY

~ N A & o | A P
HNexudate HNAU VTALLNANIYTINAITNNAIANTTL

0119 (Haesler and Ousey, 2018; Ousey et al.,
2017: Swanson et al., 2022) $auRUTls WIS
LUATIBE AN TN LT aASsLTNNNNNTA 10 cluml
(Devriendt and de Rooster, 2017) Iummzﬁlﬁﬂ
TdflanimmieszuunaziAamielaimnineilu
Unf nadeuuafiGeiluriinnesn faiunsine
Lm@ﬁmL%mﬁmﬁmﬂsl,%mﬁm@@%wmLamvﬁm
nauananalilszauaiudnialunisine an
Faannnsifinaureadenesvialanannslden
muammﬂ'waf@um@u’LuLm@mmiﬁmLmﬂﬂﬁiw
FAlaunaziinInmanTin1es B oL asna gL
LRI LEEITD ?QN%&Lﬁ@Lﬁmﬂ’]ﬁ‘amL%@LﬁT’]@:
3211 (systemic infection) Waansdin ld@xnsn
@Nﬂ’]’a‘amL%@ﬁ']ﬂﬂ’]?%‘/ﬂﬂ%m@ﬂ’mu@ﬂ (Cent-
ers for Disease Control and Prevention, 2016;
2018; Gurgen, 2014; World
2012)

TunsdiAneinudnniinelaanis

Chakraborty et al.,
Health Organization, 2014; Sani et al.,

. . I X
N14m exudate LHaLHaRALTALATINARANUATN
WHATAEINITANGLHA SNT28AAANUIULLIATLIE
UURNIDIL NS BariludunauEuduinusinly
N13aANITLNALTaSIluLNY (Domingues and
Williams, 2023) AMNAMEN1INTLRAREA13923U
TaNH PHMB LAy Tris-EDTA 8N17A2L41a160
N195N 1AL NIFIRIUNNNA ANHUZUDILUA
NRUU IUIALAZLFNITALLANTENANAT tasl
| U al o = c a i’/ ]
ladnwunatramsasulunalszaged aniauualy
LAFUN U ATNIENINNNNI NI NAUNTHN AR
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Ganaildaanndasiunisld PHMB luntssnen
LLN@L’%‘;@?@MNHMJ" Taesnearulunymdnudn
LHABe3RI N Eae PHMB Fi5unniuuaiie
AARY NITLIUNITUNLIDILNAFTY TUIALKE
anaY exudate ARAY ANUIULTALADATND
ANAY AL c-reactive protein aAAY NI
FRLLNALNASLALANAS ANIESULALAZNAL
anad aelinunad aAsssuldnlsasinaan
(Ceviker et al., 2015; Durante et al.,
2010; Sibbald et al.,

N175N1N
2014; Romanelli et al.,
2011; Toetal.,
2008) DaL919789711n19 LT PHMB Tunns5nin

2016; Valenzuela and Perucho,

LHaRAT e R0 3 s dRLNNeE Lalunntin nadl
Anmuilinwdn PHVB slﬁmmﬂuﬁmwﬂﬂﬂuzgﬁm
(Zamirbekova et al., 2020) L'ﬁuLamﬁ‘LIN@‘ﬁlmu
ANTFNELHARAT 0305 AR AL ITTin R LA
(FNEe7 LaTAY, 2022) Wieawa luauIARA9TN
naAneiiinsALauTuRewfiRuaziiaua
éq“m’ﬂqaLﬁmvmLﬁ@mmmuﬁmgﬂlummﬁﬁ
&

FeunafiGefinuluuaaannnsdianeil
e P. aeruginosa, SIG Lag Acinefobacter spp. R
davlun)iluuuaiiGoiesnduaadnmanaaila
YER multidrug resistant mﬁ’m%\‘l resistance
effect LAY intermediate effect r;i@mﬁmﬂ-gm%w
Faus 3 mjwﬁﬂ%ﬂﬂ Tnggemunaninausives
Gandolfi-De Christophoris kazAtue(2013) L’%ﬂ
P. aeruginosa kA SIG Juaflafinulaesann
mm’]uu,m@ﬁmL%ﬂmmfﬁmﬂgm (Domingues and
Williams, 2023; Kalhoro et al., 2019; Padhy
et al., 2014) ludaw Acinefobacter spp. £y
Lﬂuu,m‘ﬁGﬂﬁmmm@%’mmiummmmmé’m
2a4l3aneUg L.memauﬁﬂmmmﬁm‘%@
sinilunadnaunnegiinarnnisiaidalulsg
WELNA Y98 nosocomial infection (Maboni et
al., 2020; van der Kolk et al., 2019) %mamﬂé’m
FUNNIAIIAN LT LA VAILLARNFN Ay
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Taangnunald 3 dlasiuly wenannidaily
LUAT BTN AR LATAYIYANNINAGE LAY
lagneuiarsanlianfuaadnanson (Ma-
2020; van der Kolk et al., 2019) %\1
AN T99N 1T E AN TLHAR AT 355111

boni et al.,

2TUINNNITIANALNIZLTBARRNANAN TN L EN
5 o N T . .
ATURATNINNINLLAIA Y (empirical first-line
broad antimicrobial therapy) T9 amoxicillin
dl dl A o o
clavulanate (Junilsluangniaenidududy
wan Inesiasldatnessinrednazdiunlasusiia
NRTNNANNZLTRN LA TUNN8UAY (Domingues
2018) n19
o o dgj v 4
n14am exudate Waz LWan1e IEN19ANLKNARADE

and Williams, 2023; Jessen et al.,

isotonic solution flagqelun1sA1aRLLATIFLY
Ra1eauta (Domingues and Williams, 2023) 8n
sanarndniladeRndameaniisaniunisld PHVB
FagaadanistymAnidenas biofim 14
T (WHAM, 2020) wananansld PHMB uay
Tris-EDTA N1uHaRAEeluLNaF NI T8
ansLawdanUAT Gilemnzideluszezioan
FANNEIaRA AR AU UATEN o U7
WURN PHMB flisz@nsnamnasduda
Staphylococcus aureus, P. aeruginosa, Candida
albicans 'lAAN31 chlorhexidine gluconate
mu%\iﬂ“mm Enterococcus faecalis
LAy Staphylococcus epidermidis WU
IIRINITONEA intracellular MRSA 1@1’%\1‘1/1’1\‘1
ATe WNUNasiAesmtulas (keratinocyte)
waziiaauaslaas (Fjeld and Lingaas, 2016;
2016; Medvedec Miki¢

2018) A1N1T0EULILAZNIAY biofilm

Kamaruzzaman et al.,
et al.,
(Zheng et al.,
189 Mycobacterium smegmatis laansnel (Frenzel
et al, 2011) il PHMB lugnss=iuided
AL NI AN TULATATD 35S LALILHA
9@ critically colonized wound suanag e
PHMB nNauLasiaIn1suIfntNann19nn SSl

2021) WALAINITNNIUNTNLEAS

andiae (Kramer et al., 2018) LAZLNALNANUWIA
< ~ o X Aa Ay vy ' 5
LANAYLATHAUUImaL AN FaRlAdasnIn 10
cfu/ml RIRAVFUNAALNTITHLALULIALNA T3
mﬂmmLm@ﬂmﬂ@ummmwﬂ?mmmmv
Fisnlannaniaiin SS| mmu (NICE, 2019; Vas-
seur et al., 1988) FATNN I8 AN LA AL HA T
1 o/ Aj o/ o/ dl
n1gunsaluntielunistlasiulazantlads i@
2019; Espinel-
Rupérez et al., 2019) Tngan139anauntinnun

989N190A SSI (Ansari et al.,

N3 PHMBlIUN T TUNLNALNATIHAAS AT
A g X A4 da e &
nsfmeluilaitiadauniszautullauguues
Taunnnantndlauleledy anrazaredanasias
lalaswunasaanlasansas (Roth et al., 2007)
NFAALNTIINANLFAILNALAA TUNTEIANEN
Hldwalia SFAF WasannunaunanTauialvey
- o & 4 . d
L39RNge wazag luinunnaaulmaaessianig ag
Liarnnsnldimatinugiuluniadunnusald
SFAF ilu subdermal plexus skin flap F3AN AL
IS (e N S R I K T Lo T e AP KR T L o T !
wazunalun13a3ne skin flap lnaenduiduiaen
ventral branch 2484 deep circumflex iliac artery
dld 1R o val ala
nHaualunjasyinliilantalunissanTanaes
2001)
= ] d’l va o a 2% .
natlAnEBlERauTiaLFg LI (donor site) AN

skin flap ABUL194e (Hunt et al., RGN
fank Fudnaauia cranial 199U 8T s
Rovidedauia agRafuunauna wazinuguiies
walunistaunmnea a9anlan 1duNaLANIA
tindm TN AN ML Eaws SFAF flanng
Aan1azunsndanlane 50% ludas 1 ddasfisn
WEINENFR WATTaNGHFRTITRES 6% uax
zdfaumﬂ%Lﬂummmm%@uﬁisjﬁ;mm (Jones
and lipscomb, 2019) g1u5unsaAnm luwsasa
Hlainunazunndeunarnisfiadesinannnis
AARNNUAINITNIFIA
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~ X A& o o o o = =
LHARALTALANIENFa5 ALl uFasA1RanenIg
qu@@ﬂmmmmwnumawmamqﬁmam@
PLURILNA mmmm@mﬁmﬁﬂmmnmum
daldiunszuountsvnavedunalagldifinaany
LA ENURINTAALTALAZNIIWA UYL TAADEN
Fnuqadnluseid19n1sine AniilatIALKS
faonunfenluntsdasnssumnuss wineglu
d” aidld =3 A al a o 1
WUNNHAMNRAIgIuTagrydstautivauialugy
AYTAR1TUIATATUNN TR AN Nz AN LN D
QI o [~ 1 % d! = &R d’j
WNAIINELFRTWNNTHA A Tl BNTAN T
wanal iiunanislda199duL@a PHMB
LAY Tris-EDTA lun135n=n198aman il
Tundo wazezaNuIaLEg audilignisnign
ANLASLIALKATUIA U AaemAalla SFAF 14
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LHA
n. 81gdndilae
2. N1INNIUIBITTULNHANAU
A. N9 bAFLNNTFN NI
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3. U9 &AL NNE LNALHAT AT A LHATIE
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2. 41NN31 105 CFU/m.
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A. N 1ALAR protein denature waz cell lysis
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Introduction

Sebaceous adenitis is an idiopathic
skin disease, uncommon dermatosis in dogs
and rarely reported in cats and rabbits (Sausa.
2006; Hernblad et al., 2008). It is character-
ized by an inflammatory reaction targeting
sebaceous glands, inducing abnormalities of lipid
metabolism and skin keratinization, which leads
to a dry and brittle hair coat, alopecia, yellow-
brown, greasy kerato-sebaceous debris (McKay
and Simpson, 2012; Pfeiffer, 2015; Reichler
et al.,2000). Standard poodles and Akitas are
breeds with a predisposition for the disease,
which appears to be inherited as an autosomal
recessive trait (McKay and Simpson, 2012;
Reichler et al.,2000). Moreover, Samoyeds,
Vizslas, Havanese, and English springer span-
iels also breed predisposed to this disease
(Sausa. 2006; Pfeiffer, 2015). Young adult to
middle-aged dogs have a high incidence of
this disease (McKay and Simpson, 2012). The
etiology of sebaceous adenitis is unknown, but
some studies have considered it a T-
cell-mediated immunopathogenesis
of the disease (McKay and Simpson,
2012).

not respond to corticosteroids, but many studies

Sebaceous adenitis does

have reported that cyclosporine combined with
topical treatment and nutritional supplements
has successfully reduced inflammation and
improved clinical presentations. The purpose
of treatment is to remove excessive scale,
improve the skin and hair coat quality, and re-
duce inflammation and destruction of the

sebaceous gland (McKay and Simpson,

2012; Pfeiffer, 2015). The standard treatment
for sebaceous adenitis consists of topical and
systemic therapy regimens. Topical therapy is
laborious and intensive, with mainly four steps:
one, removing scales, crusts, and keratin casts
by using keratolytic or keratoblastic shampoo;
two, replacing the oil barrier to the outer skin
by using generic baby oil, olive oil, or calendula
oil by mixing 50 percent water and 50 percent
oil and soaking for about two hours; three,
removing excess oil; and four, skin care protec-
tion by applying a moisturizing conditioner
or humectant rinse or spray (McKay and
Simpson, 2012; Pfeiffer, 2015). For systemic
therapy, oral cyclosporine, an immunomodula-
tory drug suppressing IL-2 transcription
and inhibiting the induction and proliferation of
cytotoxic T cells, which reduces inflammation
and destruction of the sebaceous gland, is the
systemic treatment of choice for sebaceous
adenitis (McKay and Simpson, 2012). Omega-3
and omega-6 essential fatty acids also have
potential anti-inflammatory properties, barrier
protection, and effects on lipid metabolism
(Kaur et al.,2020), and retinoids can also
be applied as adjunctive therapy with
anti-inflammatory activity and influence
cellular proliferation and differentiation,
thereby playing a role in normalizing the
keratinization process (McKay and Simpson,

2012; Pfeiffer, 2015).
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Case history and physical
examination

A 2-year-old female intact Akita dog
presented to KUVTH with clinical presen-
tation of mild pruritus, poor-quality
hair coat, multifocal alopecia, scaling, and
yellow-brown greasy follicular casts affecting
the dorsal muzzle, top of the head, lumbar
flank area, and lower extremities. From history
taking, the dog had ectoparasite control with

Fluralaner tablet (Bravecto®) every 12 weeks.

Diagnosis and management

During the first visit, cytology, tricho-
gram, Wood’s lamp, and dermatophyte
culture of hair were performed. The
differential diagnosis includes sebaceous
adenitis, vitamin A-responsive dermatosis, and
Zn-responsive dermatosis. Essential fatty acid
supplements (Eicosacap®), Zinc amino acid
chelated (ChelaZinc®), Vitamin E 400 U, and
Fish oil 1,000 mg were prescribed. Topical
shampoo containing 2% Chlorhexidine and
2% Miconazole (Malaseb®) was rec-
ommended for yeast control, weekly oatmeal
shampoo (Aloveen®), and baby oil (soaked
for 30 minutes) were used for emollient and
improving skin barrier. After four weeks of
treatment, little improvementin clinical presenta-
tion was observed. Skin biopsy with an 8 mm
punch biopsy at the left flank was performed
to obtain the final diagnosis. The section was
stained with hematoxylin and eosin and exam-

ined by a Thai-board-certified pathologist.

@ Vol. 35 No.1 January - June 2023

Results

The cytology showed corneocytes with
a small number of yeasts. Trichogram revealed
some follicular casts without Demodex spp.
(figure 1) Wood’s lamp was negative, and the
dermatophyte culture of hair was negative for
dermatophytosis. Complete blood count (CBC)
and blood chemistry results were within the
normal range. According to the skin biopsy
results, sebaceous adenitis was histopatho-
logical diagnosed. Microscopic findings were
confined to the sebaceous glands in the dermis;
characterized by severe infiltration of
neutrophils, and inflammatory mononuclear
cells such as lymphocytes, macrophages and
plasma cells surrounding and inside the af-
fected glands (figure 2). Cyclosporine (Neoral®
100 mg. tablet) at 4.2 mg/kg g 24 hours was
prescribed in combination with supplements
and topical treatment earlier given. The clinical
presentation showed a remarkable improvement
after four weeks of daily cyclosporine. The same
dosage was continued for another four weeks,
then tapered to 2-days interval for 8 weeks and
reduced to 3-days interval with satisfied clinical

outcomes (figure 3)
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Figure 2. A: Photomicrograph of haired skin. Noted the disappearance of sebaceous gland due to

severe infiltration of inflammatory cells. 10X. H & E.
B: Photomicrograph of haired skin; note infiltration of neutrophils, and mononuclear cells (lympho-
cytes, macrophages, and plasma cells) surrounding and inside the affected sebaceous glands.
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Figure 3. Clinical presentations. A: before treatment (A1 the top of head with alopecia and follicular
cast, A2 the right forelimb with some follicular casts, A3 the right lateral flank with hypotrichosis).
B: 4 weeks after cyclosporin (B1 the top of head with hair regrowth, B2 the left forelimb with less

follicular casts, B3 the right lateral flank

@ Vol. 35 No.1 January - June 2023
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Discussion

Follicular casts’ clinical presentation
can differentiate into primary and secondary
causes. History taking, dermatological examina-
tions, including skin scraping for demodicosis,
skin cytology for infectious organisms, and
dermatophyte culture are essential for ruling
out secondary causes of follicular casts. After
ruling out other secondary causes and failure
to respond to prior treatment and management,
a skin biopsy is performed for the diagnosis of
primary causes, including sebaceous adenitis,
vitamin A-responsive dermatosis, and
Zn-responsive dermatosis (Griffin et al., 2013;
Coyner, 2020). Akita is one of the predisposing
breeds for sebaceous adenitis (McKay and
Simpson, 2012; Griffin et al., 2013; Reichler et
al.,2000; Coyner, 2020). It does not respond
to corticosteroids, and topical and systemic
treatments are essential. Oatmeal shampoo
(Aloveen®) and baby oil were used for emol-
lients and to improve the skin barrier. Essential
fatty acid (Eicosacap®20-40 kg) 1 tablet for
barrier protection, effects on lipid metabolism,
and potential anti-inflammatory properties;
zinc amino acid chelated (ChelaZinc®) for
maintaining skin health, regulation of keratini-
sation, and epidermal barrier function (Hardy,
2016); vitamin E 400 U as an antioxidant and
anti-inflammatory of the skin (Plevnik Kapun et
al., 2014); and fish oil 1,000 mg rich in omega-3
fatty acids such as eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA) as an

anti-inflammatory of the skin (Kaur et al.,2020)

were used as supplements. According to some
studies, cyclosporine at 5 mg/kg g 24 hours
significantly improves clinical presentation in
4-6 weeks when combined with aggressive
topical therapy (Reichler et al., 2001; McKay
and Simpson, 2012; Pfeiffer, 2015). In this
case, amelioration in the clinical presentation
was observed within four weeks after giving
cyclosporine at 4.7 mg/kg every 24 hours.
Long-term use of cyclosporine can cause side
effects such as gingival hyperplasia and rarely
papillomatosis, which should be monitored
(Palmeiro, 2013).

Conclusion

Sebaceous adenitis is an uncommon
dermatosis in dogs. Standard poodles and
Akita are breeds predisposing, which appears
to be inherited as an autosomal recessive
trait. The aetiology of sebaceous adenitis is
unknown, but some studies have considered
it to be T-cell-mediated immunopathogenesis
of the disease. The treatment aims to remove
excessive scale, improve the quality of skin
and hair coat, and reduce inflammation and
destruction of the sebaceous gland. Topi-
cal treatment, anti seborrhoeic shampoo,
emollient rinse, topical spot-on containing
essential oils and W-3/w-6 fatty acid, will
help remove excessive scale and improve
skin and hair co. In systemic treatment,
cyclosporine is an immunomodulatory drug
suppressing IL-2 transcription, inhibiting the
induction and proliferation of cytotoxic T cells,
which reduces inflammation and destruction of
the sebaceous gland. Nutritional supplements,

such as a high dose of essential fatty acids

Vol. 35 No.1 January - June 2023 @
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and dietary supplements containing W-3/W-6
essential fatty acids, can help for potential
anti-inflammatory properties, barrier supports,

and effects on lipid metabolism.
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Improved Clinical Presentation of Idiopathic
Sebaceous Adenitis in an Akita Dog Treated
by Cyclosporine, Nutritional Supplements, and
Topical Therapy: A Case Report

Thapanee Chuenngam'’, Suttiwee Chermprapa'?, Chaiyan Kasorndorkbua®

Abstract

A 2-year-old female, intact Akita dog was presented to Kasetsart University Veterinary Teaching
Hospital with mild pruritus, poor-quality haircoat, multifocal alopecia, scaling, and yellow-brown greasy
follicular casts affecting the dorsal muzzle, top of the head, lumbar, flank area, and lower extremities. The
dog had a history of ectoparasitic control using fluralaner (Bravecto®) every 12 weeks. During the first
visit, cytology revealed corneocytes with a small number of yeasts, the trichogram showed some follicular
casts without any Demodex spp., Wood’s lamp was negative, and the dermatophyte culture of hair was
negative for dermatophytosis. Supplements such as essential fatty acid (Eicosacap®), zinc amino acid
chelated (ChelaZinc®), vitamin E 400 U, and fish oil 1,000 mg were prescribed. Topical treatments included
2% chlorhexidine and 2% miconazole (Malaseb®) for yeast control, oatmeal shampoo (Aloveen®), and
baby oil were also recommended for improving the skin barrier. This regimen showed little improvement
in clinical presentation after four weeks. Later, skin biopsy performed at the flank area showed chronic
suppurative and histiocytic sebaceous adenitis. Cyclosporine (Neoral® 100 mg. tablet) at 4.7 mg/kg g 24
hours was combined with previous supplements. After four weeks of oral cyclosporine, hair grown back
and the quality of haircoat was improved, and the number of follicular casts was decreased. Consequently,

cyclosporine was gradually tapered and yet to provide satisfied clinical outcomes.

Keywords: Akita; Cyclosporine; Dog; Idiopathic sebaceous adenitis
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