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MING UP...

In our next issue of Veterinary Focus, we will look at
different aspects of nutrition:

m Feline feeding behavior m Drinking behavior in cats
Jon Bowen, UK Stefanie Handl, Austria
X - - -
g = Dog breeds and their m Grain-free diets - good or
5 influence on food-related bad?
E diseases Maryanne Murphy, USA
(%)

Giacomo Biag, ltaly m The benefits of feeding

m The Lewisburg Pet Health wet diets
and Nutrition Center (PHNC) Megan Shepherd and Jessica
Sally Perea, USA Benson, USA

m The role of Vitamin D
in canine disease
Valerie Parker, USA

m Dietary considerations
for dogs with chronic
enteropathies
Adam Rudinsky, USA
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MAINTAINING GENETIC
DIVERSITY: WHY IT MATTER
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Z2 OfLct, J2Lt 0] Zh= SHHO| SiLtet Mo RTX}
SHLIE 71 O|HHEAHIE 71X Q7| 120l &k o|5H

5
MEtS Plol ESAPt HE FYEE L QL0{of Sttt

3 = bl
SYAT TE ABS B 0| U= L KK e PRIt
BT} 8 DA AOIINE LISL B2 e} 0| R 045
2o, 12 Bl Y SRS I 25 2YNS

59| 730l S =l= EM7F ofHCHA™ 5).

IHO[ O 1m} nFHo]

(0iH 0| Salf 7| X1=
U3), HaA|EE2 st
M7 SESS Yk = U El=t, 0] 2E
NE2 M QEES F0ICt, RHZE| st
QIAS 0|1 REXIHEAS] 0|2 YE Stlizie=M
TS HSSo| RHizeez 28t ES
BT I= M) = AUS Aol

2R Az A ole HEE ESA0IA HEE &+~ UCk
7+SOILIH, £0lA= S AP EFHXT ZAL Ztol| Cioh 74401
Yrloz Be|HolA| Yel=s Afsior eitt 2l BejtE2
S=9| Aol tiell 2ol MAMH FES 7ol | fleiMet=
et S22 ikt Bt et RT0|LE ZH-H0) A0
e MEY el MEHez et 4~ Qlenz BllnE
WHIE Sofl diske SS0 tiet 3271 = = HSEX]
PLOH XAIO] wHl L2 S e 4 QI

0|to| DIIE OiSot= A2 BRNCo=2 of@x|t MYt
HHHE Hol= U2 S0IE2 S+ Z=2TH0| 2 F0Ic}
DME 0[dMS(hip dysplasia), OF=Il(atopy), CHSH
SFO| U2 Teltt O B2 ST Yo tist RN g2
ntetshy| 9feh B2 It s0| Rl Qlt, E5t 28 2%t
SN Aol ol o & Olshstz| flet It Al
U, et XA - Kt MAkg fof E2|57t O] L2 282
UE 2 AEE 5= &7 L ERIct

oLt RS oA E™ BE, 56| E YPEel S301| gt
e 2 RYE FES 3= A2 02 oot 1ist
HHE Rl =7t 28 2 PA0|E 222101 0|8 4~
Qle EY X, A2 ETE WMEEY Z|AIQIX| 2f0lsh |
2lol) S= 018 4= ULt 7 10| E5| RS ANIE ZE2
Selei=Uct

1. Paul AJ, Tranquilli WJ, Seward RL, et al. Clinical observations in collies
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2. Mealey KL, Bentjen SA, Gay JM, et al. Ivermectin sensitivity in collies is
associated with a deletion mutation of the MDR1 gene. Pharmacogenetics
2001;11(8):727-733.

3. Neff MW, Robertson KR, Wong AK, et al. Breed distribution and history
of canine MDR1-1Delta, a pharmacogenetic mutation that marks the
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2004;101(32):11725-11730.

4. Voith VL, Ingram E, Mitsouras K, et al. Comparison of adoption agency
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Further reading

e Bell JS, Cavanagh KE, Tilley LP, et al. Veterinary Medical Guide to Dog and
Cat Breeds. Jackson, WY. Teton NewMedia 2012

e Ackerman L. The Genetic Connection: A guide to health problems in
purebred dogs 2" ed. Lakewood, Co. AAHA Press 2011

e Gough A, Thomas A. Breed Predispositions to Disease in Dogs and Cats
2" ed. Oxford, Blackwell 2010.

o Nicholas FW. Introduction to Veterinary Genetics 3™ ed. Oxford, OUP 2009.
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THE ABCB1GENE IN DO
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McNab Collies 30%
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COPPER-ASSOCIATED
HEPATITIS IN DOGS

Bedlington TerriersOiiA| ZMst= 712|Q] M5t FEO 2 Qlot Fa2| XY 7HE2 E7t
HTE|] 20 OlXlE HHE Ae SXMXHfaulty gene)7t THEE MAZIQICH Z124Lf Hille

Fieteno| G101 T2, 05| LHE SS=0/ls 28 ?I0] =AR| AT BTt

72| S5y Zigde]
Rlzs =2 qale g
ofetol atEl Alo|2iat
D-THLIMEIEIS AlgSt T2le]
Zeo|E5tz RS},
27izte] Aloj2¥o] Ziojke|

THollM 2| XIS
2RI517| HeiM=, et
T2| £8(quantitative

copper measurement)
I} CiE0] A5t 7H M7

:r‘El ix-lM 7}N°
BI2 AZOIM LiEHS

zislo|ct, Alo| al
S 223t 7aje} ojeio)

T xEE= 2l
Zlo|ESt 2¥(chelation
therapy)2 Bedlington

terrierg Melstr= 2| X

MZE

HIBO| ZHolIAfe] 2| £:%{of
®a2 njaict,

ofet ZEe| ¢i3i0] Yooz

(histological liver HEIE|X| OH=C},

biopsy)0| 2R3}t

Ta| HEHE XIHAF =
SOl HAQHoICH

OO ME BIE0| 9= 7 443 ATPTBE 0 i 2100 20
000 SR 1). COMMD1 THHEHER 1o 122|9| S HifAd
Tel= et MEs 1ol 58§ ofelg st 2o 0l HHOIM ATP7B7t MESH 7lsS Sh=dl 326ttt LA
A0t 2Lt F2l F2| 0l2(free copper ions)2 THEEE Qdct,
XIZ 2 DNAY &MEFE &Y NAE oHé% ¢ 7| wh20i
fato] Tals SMo| Act Talo] SA KRS WXISH| Il 558 & ol
MAH U 2| geddcopper homeostasis)2 CH2l 2| ()
Zgt TR0l ofs HZakA| ZEIEICHY). Mol et el S8y 7HEe, AgeE mego|
YLK o= AS HMelstnes 2lzte] gaHut QAT
SAS0ILE A0 SRE Fele & (gastrointest mal oMM Ja| MM ziEol thEMR! A= Bedlington
Ghe Sdf &2Erch HME(enterocytes)? 7[Xl= Terrierof M 2 4 UCHA™ 2). 0] SZ0A COMMDI
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a8 1), VRS Sl el SR ATICHAL XE X aiAoi| ZH LY F2| £X 7t & *EI%:HI Z|ti 10,000 mg/kg
SHAXOI Hets sh= 7Hol =Eeftt. 7HdIZE(hepatocytes) Z1Z Z2Hdry weight liver)0llen, SHE ZEME LY
LHOIAM FL2l= FEIAZZ(copper chaperone)df| Qs EX Tele AR oz ZHH512 o|ofRICt
NI A7|2of MEE & O I [sS t'e*floﬁlfl § cetzlz
SeED ZNZE E5t 2|8 MEshe 7sS 7K /eH CHYS|= DNA ZAte] grghnt & o] 2 Bedlington
CHE 27|29 2|9 MEHE REstt, 1Y Fal= 7 Terrier HAMZOIN CHEE AL 2Lt Cho CHE
DO 27 |1Z% MZZHcanalicular apical membrane) S0, F2l S 7hge 2 XeTt Sotetal UeH,
= Soff REtL|D HEO2 HiMECH ATP7ARF XX o=2 SHE HZ E5f Labrador Retriever, Dobermann, West
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Dr. Fieten2 200601l HIZZt=2| Utrecht CistunE &1t =, 201 11H0]l Erasmus CHafu0]lA
FEIHSH(genetic epidemiology) £20F2] MAISIRIE BIRICH 01, Labrador Retrievers0ilAf
Lilloh= 712 SA 710 =S WE A2 AR t.‘:*%*EEH, Six= Utrecht CHSELONM
7Fsl(hepatology)E TELZ k= Wit MEo= st A2H, Society of Comparative
Hepatology2l SIH0|CH E£5F, ZZofl= 7Het nY0|e] RTAY HEg UAS SO k=
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Highland White Terrier, Skye Terrier, Dalmatian0{A{ AR ZMEL 2 & Atolo] RLlet #ATE JUUT
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£ ezt A0l 2] +&X ATP7ARE ATP7BS

SCHO7E AEEU=H, ATP7A SHH0|Ql 32 LA H 7|EF CHE ABOIME RAISH S8 BRI0| F2] H4M 7HES
ZHAIE W 2] &, ATP7BESHH0|9 4 S7tHE 2= UOI|= AOE CpEXIPHE, |TX SHHOI7E Yo
L T12f 4=2=0] SfI=(11(5), 220l chet A8 AQl(female AQI0] E|7|= otLf), ZUACE 2| MFJt Bt dgs
predisposition)0| ESH 27 4E|91E% ESH AOIE S8t 72 St= 22X ol ofelf Yotz A= U2 MULH

T2/ 1. 0| =5il= 72| S5 L HiA0o| ATP7A L ATP7B 2&xl0fl 2la oA ZE|=XIS EHELL, HMZ(enterocytes)2| 71X52(basolateral
membrane)ofl XISt ATP7A=E HAMIZOA Zt2Mo 20| F2| E8 FXIGITt, T 0|F, Fel= 7z 2s ko 1Y Fe2l= 352 Sl
BiAZ|H Ol= ATP7BO| 2l EXI=ICE. Bedlington TerriersOiAd= COMMD1 SFXI7F ZAIEH ZHA COMMD1 EHEEID| 2H5] A=
EEozo| 72| HiAMo| ZASHA B}, Labrador RetrieverOlAi= ATP7ARL ATP7B CHEiZIo] EHH0| &§ 0| 12| E4fM(copper homeostasis)

ol FEE & 4 UCKB). ZHolMe] F2| X2 ATPBR1453Q 0t0|lAt X[2(amino acid substitution) 22 215t ATP7B HHlEe| 7|5 Xst=2 2lsh
ZASITE ol ATP7A 7|S0] ATP7AT3271 Ot|ieAte] x|S0l Sl SAl0f BsHEIH F2|7t ZMz=ol| SHZ|0f g Sot 712]2| HiE0| S715t0]
ZHoflMe| 72| 8 Fe=Tt AUSHEICH ATP7A SAHOIH =02 EXliotH, 0|2Xo= 2| ZEe| flo| & 4~ Qlct,
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. . o .
copper accumulation)t HEE0O] 2| A 7MLt Alo|QtH H 1, 73| 25 710i0] x|Zok2
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0|‘L|7|[[H—E—0", x|_|I:|_|'J_l|' I|§-7|' ﬂxl (l?é"l:l'. j-E-'II—l' zinc and iron with and without D-penicillamine administration in relation ShepherdOﬂM £20] LIEILE S8 AQ10] Qo ofAZIH 27| tracts) M E= =T, ST o HM7i=0il 0|27 |7Ex] Chdet
27| ZIEH 0} 21263t 2LIefR) 3l Bl Esf ) e e e dogs WSO e 2 A SR, T 2femission) SXIS 2 4M2 Sl Ko RSB Y 242 0fs) ol
‘_rlal %_‘;’51%5' .7_|'C|J:|:| -?—l@% 7|‘.I_| ?_4?,5:—5 ’SQ 7|EH ment of copper associated hepatitis in Labrador Retrievers. Vet J 717te] fFXI¥(maintenance therapies)2 ZRZ of/| ol HeE »5 QXL IRES| £0lA= il et e =
MZ=SH A olr| 2013;196:522-527. =20 ESXIRte| OAAEQ| £25tH| 22H0F PFDE 77 PFD X|20| LI} k|2 2 22| 2 MKSHT} 0|2 22 M2
dEE =+ Ut 12. Brewer GJ, Dick RD, Schall W, et al. Use of zinc acetate to treat copper HD ! )’Of ol 4; 430l 6:' . HoF s 7K C') | L2k x| o = ﬁf 5 “_f g M -
toxicosis in dogs. J Am Vet Med Assoc 1992;201:564-568. S=0| 42 22 RS 4 V| 20|t HIHE PFD7} (Mol BEXMozE) HYY|s Zoflz ol6t
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2 HIREUCE HoilAl GMsh=PFD @ @ @ T
=M XS XX walet o Afo|22AEl(cyclosporine) @ oo =< < AN
e CEl LISE mASel, Azl HEE 32 PFDO] TIEFS BIRiSE0| BAIRE, B2, U4 TF % A
(Crohn's disease)2l E& H0[Al(variants)?| H2 EXE ZAl ZATlo| AEbof Tl 2SI, PDFF Sraiod v |
7 RAEH26), Aol DEA2{9/5 212 80| F0i, B, #ibl(constipation)
al AlIZFs i A4 = g|EZ7te oo
SHEZTH Bdoie Ao OVITE). PEDO ol 82 290 80| US|, o L HB AT ES UeTHI0),
AL EOL 0| S| SRR ES0] SIS HE 32 59| ZAUIAE &4 TH(moist dermalitis) Eo4at
tHee] A NS0l cfsh 2REGH HABtS mjR0leh= T120] Aol S| mot ojLja} AlsH ZS B2 6 itto|
ok slct, 8, ©i2tnt T xI, B3 Tl et =3 L Lfett chtjol] 22 25 2ol sl BicHae
AQl0| BRIZIN=H|(8,9), & PFDZ ZITtE 7HE & 80% _3), AIREA| BICA| KIRIZIAFE AfStSiCH PFDE Olot £x2
0[40] German Shepherd(GSD)O|CH10). ¢5*0i m=H ZHotst nf Hatst QA mWyt2 oM XIHK E0f e XA £ =1
EY MHC ZA I thE |TXet i (haplotype) D7} WS A o/} PFDE MEs17| Actsln ojxF = 2e 3 3
& 71Tl GSDE E254| FS(perianal fisiulae)o] ZHY 71l BhY SR =K chronic anal sac abscessation & 3
7H540] 58 O $=CHO). OHXISte.2, oM LEHH= PFD, with secondary fisiulae), TR, B2 MolE(anal ° ) °
CHA S 2 Alo] Y2iX] Alolofli= 2 AR Rl 2oz sac adenocarcinoma)@ HIZ3 SR elMS(perianal a8l 3. 3655(37‘(%)2 §I%$§ S Z=Zst .
LIEFGICH1). [hetM, PFD= A& 2t 3] GSD 0|29 &8 tumors), BAI £A(caustic injury), CIZ Hol| =2 (app;oichlng 365—degree involvement) AlZkst
MOIOAS= ESeP HERS IS0l =2 SEAE Hed Arlol 2 C12 AT} 2ERiTists 0] 0fS ZRsik)) rroeed
U7 M (multi—factorial pathogenesis)S =Lt PFD HX10| 50%7} ZAIR[HE0 2 [iAfe] RIS BIofri=
HTE QUAUCHI2). D PFDE 01 RAISH A NS
000 EFIP“E LiEtd s~ Qloo2 PF_DSBP CHE 0| 25 Exfet= _@% CHE
0oo =T HiAIE et 8201 Rie] €18 BRS o] avlster 000 il = 0] MI7E 5al xRS g2 SxfolM CiHAIZO] §F 2=
_ . LR 4t SR F9 F32 SRV S £ UoH, 000 o1orOT Of2i| it Hoint olafH x|2o| Hate
PFD7t GSDOIM 71 2ot drizk=l, 2t 84%2| PFD Ol X122 o 0217 5HIL KEr2 0| =O0FX|2 2 FSH0] 50| . ) ELE%IXI L::fi#, =L b.:) et £ 282
LHAO| GSDOIRICY, 7|Eb PFD 272 2= Labrador oiste OJal 4 o} et |28 MEAAE ZoAR ZFD_E:LVS;E%VS 05%7:3 Zsto 2 AlZh Zntof el A:!fﬁ*fil ;%F:jilit';f@f PSEIEP%LTEE*H::iTooﬂullﬂlon:JEQE
Retrievers, English Bulldogs, Beagles, Spaniels, Ztotn 22 olFAAS Bolsl=t] ST AEL M. jzfofz%izfl [ ASH a—? i7|7‘: E'Eo*i_*.OI %'Er_ NS xlj: %osol iafjldgi LLELA;EL PF_D-I ooiiﬂegmlecf
Collies, Border Collies, Old English Sheepdogs =5 WRR0| SIEMZO| EXH5HD Ol SR X2t Tt =5l =20 E‘iﬂﬁgi 25t FXIE o B XIEWA%(!DROF ;ﬁi”fljﬂilﬂiﬁ’i :i{ri Kliﬂcﬁg S;Hr 'E—EEfE ;
% 9AZIEO| RARACKI0). O HEE2 FHAIM o =i OIRF MlzAd T ZteiS 2ozl 4 oir} (jO) Lot R= Aoley 2 (ZR0 oeh) +25 Sl A= :.ﬁaf_g.osg Ziorel [EH,‘ ':'d-ﬁ AN @Y £ HY
LIEHLIH, Hr 2 A2 4-7M0]X|2F 25 & AQl(sex S|k ZH  @¥(mmune—suppressive/immune—modulatory
predilection)2 EOIZ|X| UTH10). therapies)2 aEIet LITHA X2 27t 7HY £2 R=zHolet
Q|atH x| ='H M2tEict J2it #RYeianal gland sacculiis)S S8i8t
SR F& 30| AL, F=30] R HAE0 U=
xsol PFD= 2utd Xz7t Hest sifed 2= Z2(a% 4 Y 3 5), %2 X2OO R STPEO0|K| 2aiCHH
OIH=IRXICH BIM= L2PS XI= 3 B2t 58 0l2a lf SR HMHE Yot 20| TR 4 Ut 0/9h 22 AL
QI X &= MHS 27| 6l LARAS MASHL HmE%| S271 KB XA PFDO| EQ3t ol Usktoz
38 1. A0 X2 £E5S SHiet Bolgt PFD2 B2 8/ 2. thol 2 5SS SR 55& PDFO| 32 (epithelial lining)S mst| 2l MUY dES2 Slau MHlaS TQ 2 sict
gHol| et 48-97 %2 CHYSH BT AHLES 70%
of ZICH10). a2 SHES2 &6l BnERled, a2 2kt LHop= x| 2t
Z[tH 15%01M 2 §=S(anal stenosis)Ol, Z[CH 27%0IA]
tiHAF(fecal incontinence)O| EARIC a2fLt 5 AR E PFDYl Held ol & QIZHM LiEfLlE 2E2HIC)
Sof, LIzt X2 & 2taf, Alo|R, 20| Mda| Z2EEUS FAEoR Qls B AN &= T 2H @H0| A2 FR
f 88%°| SaofM S E= Aol XS 2 X|=7t SHOR ABED QT PFDe= PHYXMo 2 B Xi&E=
THSS0| YR O & 79| 80%= UM ASE of 0| AHo7| mE20l, XR2o| A= YN I SX=l= 2+
HO|X| iU LIKX| 20%= 18 =5 20N ZolsLt QA5} EE O] & 2Aslo] £FO2(complete or near-
ZHE0l AN MS 2 HRICK13). 0] ¢tofA 330t22] PFD complete remission) AEES XR2E LS F= R T
SIXb= Z|C 67HY ZOF SlAF MMT} ZEXIR 0207 Alcka} (induction phase)2 dztet 4 QICt. 1 Ctg, |AI A=
S Mz M(cephalexin), HEZLUCHE(metronidazole), N2 AHS A2 Zelsle FEM EHAVE ot |E
AodetElsulfasalazine)22 XS BIICH 2 s TN AL8El=E 7HY BEHEXQI oiE2E Al0jZRAnZ
Fol dmtEx&(en bloc surgical excision)it U= PIEZLE 8E8 89t Aol SRIIZ2E[HO|E,
g sl2dd & (bilateral anal sacculectomy)S  AltgiCt, OFXIE|2 ZBl(azathioprine) 2 =24 EfZ22[RA
.' é £2 20{= OIXI7IX| HX| LUT THEiE HE20] Alol(novel— (tacrolimus)7t QACH ®A x| F042H(2mg/kg g24H=
£ E protein diet, NPD)E Xl S0{51%Ct. AEhoz mI=Liz(prednisone)? T AIR2 550]
Q| ©
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(complete blood counts, CBC)2t HFalstHAHserum 2= ACHR21).
=
H

chemistries)E HIZer A AARZH Z5ICY, A =y, g4TdAs, AY
IS 2 0PI = ot
Zl2 8t HFON, PFD XIRE el o of2lQl JHoIIA
0|2 0=2i|0|E 2HE(mycophenolate mofetig AFSSHIC El222|2AE AJO|ZZ2AZRID} QARH Y 2™ 28
0|Z 520l ERHS Cheyst Bt il Het X 20 AR EH= 2H= 24 ZAIR ORIME, ZOIE PFD Sl tEez
Yy 9o ofmixolXIgt 457l XI2 SO|E PFD) NSE 4 CHAR 1). EIFRRIPAS Y 2¢O AIgS
X2l =20| FIX| AUCH1S) B GIT0IN, BEXE 5 50%01K AN S} LIEIOD, 90%
Ol U4 BB 7t RoloPl HAMEIIC, T2iLt PFDOIN 25| 2
b MBHl UmiE PFD Xz FEMozce 4 QIS0 X|Z BE 3 LS o 50%01M LIElITH3), &
AOIZZAZRI0[QCH AOIZZAZRIS T 2ol 2haste} CHE S T0IAl Bl 222 A0 87| Ha|ELI2 NPD(novel-
SAE U= -2 TME AFsts ZAIF2 HRK(calcineurin protein diet) =0, HEZLCHES] HI)2E ABS Zgtet
g 8 inhibitor)Oct, 0] ©% =X 80| PFDOA olAlsls elof Rlzgiol F52 ATSI. 1 Zat 87%7} 25 S9t Ao| g
2% i 7l HOHE XI=st=e A2 FEECH16). Al0|Z=2AXE Q= =R[0l 0[2FICH(24). 0] HF0IM ARZE /X 2E2, 1 g
;é s . X|2E Y2 PFD SIXtOAIMC] A& AZ offd & 24 245t UolAf 7Y 2H4C 2 EIFRR|RAE MEoh= A0| w0 E
© x E%*Oﬂ Ofslf =2et HHE ALSH O=2H, 69-100%2 e, 73%= NPD 2HE XI&3l 33%= ZELES ©
8/ 5. D20 A EQEH HHO| LY X|2 22| & SRt UM EH2TF HEEAUT 69-93%2] SXtOf A & Q48H7IX| ZHedA o 2 F0RICH24). 7ieIMe = Afet PFD
S&. THe| E2H0| 25 Y29 XM AR Ut 2= —%r b OlR017l ZHO 2 LENGTH17-20), d2iLt, 0] H1S X20l ElZR2PAT ARE 4 Qo AZsHEH(RIE
0l #xi= F=d A& (anal gland sacculetomy)S Z U= AT AOIZRATR 2H0| TR} WL 7101 UY 25| HD), QA BS 25 U =T TS 51 |
ABIRICE. =% 001 %J 2o ekt 7—2o> ztef ophY 1 TloH qe4-72H=2 ﬂ7|7+9| % |20l =atstchn Mzt
LD ETE df ook ¢iE Anb =LA B2 33% AR} DZ0b0f| EE245F QIAIK JHAMS = A QICH{7) YOEHZ.f [=r=} olq o stem Ce”S = Moom Saxd éﬂl’g :Mq cixid PFD
’ - . cE menEE =T e S £ 7%l 60f2|ef chaolA| 2zt Hiot &7 M Rl B2t
o] F&0| 2o| SHB=UXIZ LIKX| 33%= FEH 20 HHO| ASE|H, AOIBRAZZS RX| YR MAS| ZINMEE 15 ZOUSIHT. FAFS 34 SOt 60| ChALA
SIZEIICH(10), & CH2 219 2xIFe! OfXIE|2B2lE PFD Z0ICh, ZEY, SUs 5 YUY oS KXISIT F(per PFD X129 M22 XHS of= xI=2Ho| Uk 22 ¥ = o] g 01 it SOlEls X2 & GR0| XL
X=olM MHS 552 HHFRUC OKKIE|QZESl XN week) 2= FO YHE £0l= AS Mzt 52 st o:||: H25). 0] QS 3ix| AT chof Slon] QUAN|AI=
2% 50| S ¥ 27} 22| R0 K& T S0 =mE 3670l M MMs| AlojZRAmRl Sorg s A gl
ANO =l T = = = = =L
iali-\atg SA Af%o%toiiljﬂ’g%ﬂ :Of [E|@ 29| =5l st S| 8%19% Erﬂ;iaﬁég %)iloﬂc):té}ior: Box 1. AJO|22AXZl(cyclosporine) - HIETLIE(ketoconazole) -
= &dlinduction dose)= fr& et SUE WM 2 AOICHBOX 1). 2 BHitE 0ol O[S ARES BR= ElE2E|T Alacrolimus) B8 IZIRE LH0lA X 2¥i) Alo|e
mg/kg g24HO0|H, 1 CFS 2 mg/kg g48HZ £0|1 0|% SIAX|Z HE2S =0 oBo] MEIXQ| AUZFS o}
7tstt $2 1mg/kg q48HS| &t || 82 Foistct MOIZ2ARE X sZ(trough concentration)2t PFD © X7\ W2 S @ AL AOIZRAZ2I(2 5mg/kg q24H)et PFD, CHEIE, Al0] L2{X| 2o ARIEIA|IZ Ol5f, 7|20l HX|
OfXIE|Q mRIn} HR|=L|Ao 2 X235t 140t2]2] BXl 5 64% X2 5 70| MBI QOD2, AO|IZRARD $RI2 A=FLLE (7.5 mg/kg q24H) B8 £01. OIxt 10| AL, AT EER TAE(novel-protein) AtRLE 7H-EEHE
Ol S Stst C= 22 A5t BRIt OfXtE|RTR UAE O 2 DLIEIE TO= QICH16). A0|22AZ2I0| JhE *ﬂ%f%' <Zjofo mg/kg q12H)2t 22 27 S 7t F01. MZ(hydrolyzed diehZ HM7H Alol(elimination diehz
AEA E4KQt 7t=de ZUEZSE| flof M HAL HIHsH BA2 2 QlZE Al(gingival hyperplasia)zt Ch2 St 308 th e =0iot= 20| PFD 2ol =30| & £ UCH11). L2
22 Uy A8 g fAE8HE 21, 7F, 22, ) ﬂfm 14. CQZHE M?f_jﬁigé x7|_} = PEFF?:PQ}QP HSE SISt AMlo|getE(adverse food reactions)oll CHaH
2Anolct. =24, *5ES(papillomatosis), HIEE Al (tagzlnngelfﬁtggééopﬂ lej;li;HTgE A (& ZARSH B G(retrospective study)oilAl, 17 T4
2 Y FEO| A4S, psoriaform FAF I H(psoriaform— P C’E'é%'% 7)), PFD7}9._PS;;}EIXI oo %'E%*! 7Hel 100%01IAH AUZ0| LIEIGCHM, 1 & 3/162 PFDE
like dermatitis)0| 211 Hf QUCH D2EZ M2 I EE2a|RA £ ®2. 30 LY ng,__ HRACH PFDE EQI 30i2/9 7A&80| 25 GSDILEZ, 0]
_ _ - Af8tel 2; PFD7} 21515 W2 SXIECIR, qABHE £9f IsE I7 auS S a5l HSAE e S, Hole
AMOIZ2AIEI0] ZHIY X0 [ ofal, tREO| 2Pt Zoloan AT Eofe Xaxoa Mzlsln El32a|R AL q12HE GSDOIA= PFD2t SAIE X7t HREf S 4 U
HE2 FoiE0| Hest iy 3022, HAEILE ¥E M QX|. PFD7} 25} AfEHOI HOISUCHH | KU ofl A QIS tcH= ESH oM AR TR, &4 ZX9| A M=t S
S0Z MO|ZRAHR SofFS BU 4 QIt, AEIUEL 0L M2t AR, PFD7} Of%15]| tste(X| ofom | AT S0f 25% 24 Hrls £ MLES 57| sl NPD7L SH=UCH,
: Aoz AO|EIE PAS0 3A SAES  2H[EHO, VIS 112, 30 U Tl 0l= PFDO| gt 7|0 M Al0|HIS0| of5tS SIHERISIHIC
, A0S RA ROl HAMURZIE Cfoll O &2 95 . THEIQI 3; PFD7} 2A5HE AlENZ SAISICHH | q48HOIM 3 25| 7HK| B0k (13). NPDZ Qlafl MLE0| SOl AO|Z2 AR 22
?g o2 =EE SQABIEE s FCH22). A02RAZ2IW HIES SQUORM AT SORYS XAMOR Mk EfRR|RAL OF2 2 ORI MOIE YOZ 4 QloDE  LufE 28{o] SX|
AEALHEC €8 R Al £ Z2E2L 0.5mg/kg q12H G12HZ %S 7. 308 Hh Ap2rel. THlolM BiRte] AT =82 EYS W, NPDR HiRE
“ZE0jl= 2 T2 =23 Zish0| A B 5Smg/kg g24H 2| A0IZ2 ARE £04, 5-7.5mg/ - THEIR! 4; PFD7} 2t3HEl AlE2 SAIEICI, BT £0f FX| Y 20| EC. AYST 22 40| YX|9| T2 2SS Ho|7Lt,
X|22 HICA| L2 She SpatE kg qf2-24H Holz AETLE B0z} ZMECKI,22). EfZ2a|RAL q12HE M8 9] 302 LY Rl Z7 =gz HEIXO fc.%r CE QxeHozm We
= R R HeH ey, R QECE AEALIE 7.5 mg/kg q24H . FEOl 5; PFD7} 2A5HE MElZ SXIEICH El3Ee|RAL q24HE ok MEA| HHO| MYUSICHH MHA0l F047F BEEC
A2t 4ZIACE, SEX[2HOXl= LH2bx] S ¥8sl0d AoIZRAZEI 2.5 mg/kg qR4HE AlxtsHe =2 302 L Thetel, Sixte] Aleiy} ofts| BCiYl BT RRIRAE HeImo =z MHA0IS MojE 8222 NPDLF 71425 Atz 2
|27} == x|=2Ho| Zoict.” IS 20t 02{8H HE £ EEE%% Edlf Ato|Br Az F39 st w__‘?rﬂ% Pt 7HY W2 HIER U2 ME(ES q24H0IM F 1 204at 712 A}
Lindsay W. McKay t= S0l sl 22 X7 5522 HI8S 7T0%7IK| 24E s Mg 2.
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et [HE TOM AND JERRY
Olxt i Tl 2GS PFDO| Ytsel 325 (sequelae)

OCHE 6, HEwE oA A A 2 AT SYNDROME

MY T 2 Xl2 Y oyste d A

3 oY | ==0| €t =
RI2E SY 29| 22 21D A ARRIS AIZ5I0] ASTH S
ASIMOHS MRFl= 72 Ots 4 SHAH st 7+ — - . — . . — -
TASMQHS ’%oor_ = {Ef. AT M| £ 2 SIXH L0 |0l A Mt LRI O(seizures)ol| CHet B2 =2 712] ZH(canine epilepsy)0il tiet X[AlS 7|8te = SHX[2E
Heof o2t Heg 4 AT YA SeEo = MEM22- =71 25 - _ . _ . .
30 mark q12H) Eo HEES Alosfoododme. 510 mg g TF 2 o7 20| WP, olaist MRS AL SRS # oIzt 2512 2AIU0 4 Ick Mark Lowrie@t Laurent
/ kg qRAH)S ME5ILt HERLICHE(10-15 mg/kg q12H) 1. DeNovo RC, Bright RM. Recto-anal Disease. In: Ettinger SJ, Feldman EC Gar08i7|' ;ng J—’_%:(” téfj;l—)él—oH@| C| 8H _;:<_|_;L %__’_L 7E:ij_|.gl. _E|-al_:|6l_f %7{% I‘I|A|@'E|’l

(eds.) Textbook of Veterinary Internal Medicine 5% ed. St. Louis: Elsevier

&= Ot=AAEI-ZetE2H (amoxicillin—clavulanate, Saunders, 2000;1264-1266.
= 2. Day MJ, Weaver BM. Pathology of surgically resected tissue from 305
_ Z=O AMEH 7] HO|7| 24X y MJ, gy gically
14.5-22 mg/kg qIZH)= £ HEI0ICH 2 227t J8A cases of anal furunculosis in the dog. J Small Anim Pract 1992;33: .
ST 2 Rz = X| P=ChH o B & e HAFHEEIC 583-589. M k L 1 L G
= oOon . . Al AT . 3. House A, Gregory SO, Catchpole B. Expression of cytokine mRNA in ar owrle' aurent ar05|,
ESH 224 (mupirocin)O|Lt Al AtCto |0 (silver : e eaan
canine anal furunculosis lesions. Vet Rec 2003;153:354-358. . . u
sulfadiazene)S 0|28t ZAX HX SMEHS JH7} sig 4. Mullin GE, Lazenby AJ, Harris ML, et al. Increased interleukin-2 MA, VetMB, MVM, Dipl. ECVN, MRCVS, Dovecote DVM, Dipl. ECVN, MRCVS, Davies

X~
SIMOITIS UL 1) A RIOHCIH 988 4 Qr, messenger RNAn the intestinal mucosa lesions of Crohi's disease but Veterinary Hospital, Castle Donington, Derby, UK Veterinary Specialists, Higham Gobion,

= not ulcerative colitis. Gastroenterology 1992;102:1620-1627. . .

5. Tivers MS, Catchpole B, Gregory S, et al. Interleukin-2 and interferon- L . [ N H|tCh|n, UK
gamma mRNA expression in canine anal furunculosis lesions and Dr. Lowrie= Cambridge tiefnE Eot = = A
the effects of cyclosporine therapy. Vet Immunol Immunopathol (Roya\ College of Veterinary Surgeons, RC\/S)O|D1’ 20| Dr. Garosi=19960] Toulouse £-2|CiE &5t
2008;125:31-35. AlZ45H : =Qto| M=o N ’

6. Matthews KA, Sukhiani HR. Randomized controlled trial of cyclosporine LOﬁ(Vetermaryl n@urology)mo i:l L_T;‘ol = &7 oA Royal College of 7\/eter|nary
for treatment of perianal fistulas in dogs. J Am Vet Med Assoc (European specialis)o|Et, 12| MAR=E2 7H0flM Surgeons, RCVS)0|H, 40| A&k (veterinary
1997,211:1249-1253. . o 2aliot AHZ0(= BISY et -5UA neurology}20f2| ME22|(European specialist)

7. E;’g’gg;;;mzv,?sst;&”&_iz Ho GT. Pathogenesis of Crohn's disease. (steroid—responsive meningitis—arteritis)S oICt, Sxf B10|Rt S2EX(private referral

8. Massey J, Short AD, Catchpole B, et al. Genetics of canine anal FHZ oo, 53] =oH OIF £ practice)2| A&t npEo= | T= 0] HRofAf
furunculosis. Immunogenetics 2014;66:311-324. (involuntary muscle contractions), BrARZFE 201240 SE0M 2=2 10| M2 Al

9. Kennedy LJ, O'Neill T, House A, et al. Risk of anal furunculosis in (reflex epuepsy)’ A ZEXAZH| RISt AN =0 QIAF 471 il L Sint Alst

German Shepherd dogs is associated with the major histocompatibility

complex. Tissue Antigens 2007;71:51-56. (ihflammatory central nervous system i (cerebrovascular diseases), 2%fet AlZ42|nt
10. Patterson AP and Campbell KL. Managing anal furunculosis in dogs. disease) & 10| Aol 20| BTt B4XH OfXt “&(complex neurosurgical procedures),

Comp C?nt Educ Practicing Vet 2005;27:339-355. %%toﬁ%(private referral practice)9| Clinical i\%‘g(neuroimaging) I;l(l _ﬂ%FOI *._'?éi*(feline
11. Proverbio D, Perego R, Spada E, et al. Prevalence of adverse food Director= 21 it} ;- f

reactions in 130 dogs in Italy with dermatological signs: a retrospective Ireclors 4= . neurology)O[Ct,

study. J Small Anim Pract 2010;51:370-374.

12. Jamieson PM, Simpson JW, Kirby BM, et al. Association between anal _
furunculosis and colitis in the dog: preliminary observations. J Small =1L i._E
Anim Pract 2002;43:109-114.

13. Lombardi RL and Marino DJ. Long-term evaluation of canine perianal
fistula disease treated with exclusive fish and potato diet and surgical
excision. J Am Anim Hosp Assoc 2008;44:302-307.

14. Harkin KR, Phillips D, Wilkerson M. Evaluation of azathioprine on lesion =1t Hj2| Z=20|2t . HHIEIpMIE
severity and lymphocyte blastogenesis in dogs with perianal fistulas. J AR |E SH= Birman 230{IA| 5 7|2E Ag|Lt (levetiracetam) 0|23t
Am Anim Hosp Assoc 2007;43:21-26. TI0k0| 224 HIA} izt EZ A000] U= E[UY SAPHE—-TER= A2I9F 20| X2 ZhHA azE wrxt
15. Ackermann AL, May ER, Frank LA. Use of mycophenolate mofetil IR0 EHASH FstoZ otax 9Lt T20| Hlms X235t Azje} A=t EEE
_ _ to treat immune-mediated skin diseases in 14 dogs. Vet Dermatol =< —H= o] &S 71l motole] ze A20] ol &xlo| (myoclonic seizures)2|
= T £33 ZeHPerianal fistula 2017;28:195-199. 2N T o ieie AL S eae B2lofl 42 SRl Ho2
. = 16. Guagere E, Steffan J, Olivry T. Cyclosporine A: a new drug in the field of e LIEFICH
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000 il E E 1, DY0| 7z} HiA} ZHHY 272N feline audiogenic reflex
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o ¥ - b =) 5 FSMEN: =} = "ixt2 gt ;

APt BYels Aclet 20| 189 8lnX X838 429 kL (forebrain seizures)S 7HM 2= THE TRITHT). 8. Pakozdy A, Halasz P, Klang A, et al. Suspected limbic encephalitis and
seizure in cats associated with voltage-gated potassium channel [VGKC)
complex antibody. J Vet Intern Med 2013;27:212-214.
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I8 1. GFE Hrd0| UK MET= Abyssiniand 90| 4+3rhs| £HB(ield-irial) English Springer Spaniels SHZ 7{EA i Seelhomozygous) MAZS gwsior stedl,  01%0)
i) Cigiet SE0IM LEIDL 2 ZRE 20| 2 13 Ol OfEf5| ULk E3 U Cocker Spaniels, Whippels, PICHECE A5t visio) Cifst Br9E NS M TS Sxlsts
A4 & ol Xzt 312 2402101 KILIA DRSS Wachiehunds % SIAZIS B2t £E7(bench/show dogs) SIS ZUMOIM MBS T S0l ZApt PFK ZEE &2 X7 DPG sE(ow hemoglobin—oxygen affinity)22
<:¢'Df$;|”;il’cri%;gl\ﬁ: ﬁ’gﬁ_;;l i‘iﬁ; SOPIME LIEITH PFK 2SS 288 (muscle-type) PFK 9 of meo SO sl Tesied BRE Yo Gleh 7| H Z0fict, A2ter B0i9l B W D49 28
. = OA Ef BiLtO| DIAMA S¢io| RERt o5 RYEl=dl, of PFK SXIH0|S 71X QX 242 B&Q 22, 22 a4 &8 (extramedullary hematopoiesis), ZHAZ - SMAHASS
HFE B9 A28 W8 POVE =2t HEd 47 SOI0| RIS SOIH0PL YT BE HE0IN PFK B4 U slm3ze-p4 si2l BN 2Ahemoglobin-oxygen QIaH ZIHICHer BT 0pIE 4 Uk 2ol 220/ sHion
TIES SRAST S/ SOM NS 88 958 S8 cugel Funcalonal BIRHInaDIE Sl dissociation curve test) 4 £ 4717} TS AE 4 Ut ChelationS Sah XI=2 4 QUK OF| ket Okr0| 2Zslx|
Aot 3ot ZAHOsmotic Fragility Test)2 B7I5I%it. 2o 2 W EIYCH{CI2 BB PFK S2##0|2 712 Wachielhund DEet HEAY NS 25 o AT 22 Ao 112 B RUAH BIAEHSS S THOIX| %2 HO R LiEtict
Y M7= MM BFEE 529 AlF(0.6%)0lA o] A= HQI(13)]. BIEA| TGHORBICE. 9p7| 2 A BAl0| =20| € 4 QloLt
50%77HX| SHEl=C, 2Rt M7= YelNEs a7 s X|X|QOILt Tol w2t 430] WRS 4= AUCt PFK ZEAS 24 0|Al(bone marrow transplantation)0| 712l PFK2} PK ZEZS
(0.8%)0M= Safizl= 252 = 4 U, o Mare gueiet 254 28WS(exertional myopathy) HA 2242 7|01 4 URIBH PRK 2 X8i710] 52 5lp a2t DE0M AR SO HO R LIEHOU, FR XX
0] EAMOZ LIEHACH AlSh 8l 2l pEiR|2EIEo2 Ol MA ZlstdoR ol Mo St METEXE (hematocrit) (histocompatibility complex)7t &gtst S0XpPt 2X& ot
OltEM LIEHH= OS2 MART} siA ENOH, UHKoz = 710l E5t6tn, XISXQl e |2Rln B0t YAMARLE| ofL|2} 2ot B42H|(bone marrow suppression)?t QTESE
ZoE UEHCHE 3). o 501 Fofl PK ZHo| 2X& Basenji IS BRI A, Mt 88, TYOILt nR0| LEE S0f Mgt Ol A=Y= xR BYEX =t
SEOA EFMO R LIEIGX|RE TEXel Aax Mt Matei YASICH U2 WSSO R Q15 YZUZ|HE0| 2 A+
oMol JlEt HBOAS SUSHH, d2lm AHoIAR S5 HY SHS Zalste Zolch 7| A= BixHs A2tet i |2 EAE7|LIoIHI(PK) ZES 10l PK BES
Llst= A=z LB tixxez PK 28 10lel 4=, SAT Y Ho|o{(ad 3), 25 4 Y Uiof ZIZ=X| ol L,
PFK ZiT JH0|A] LIEHLH= ZiT} EAISH SEfQ] ZHaiM HIES Hol= 7| MER7} EjH AREEIS =OICH 97| AE0| BMEtD LIH O AE7Aol Mztst XAl HiRdoll= 7ot AuEE Qs DYO0l0fA PK ZES2 orgMo| ofd 7HEE HIgs RE6iH,
Zi02 AUPKC} 0] RS 717 L2 SIXIS0| FBkst XIch 0| Fof| CHS 97| AlBI0| SHAHSH [ 7jK| BHRH= Zb2dst JfjAlA HMES IS QUIMA HE= Zolottt, T2iLt R QIXIZ QIst L7t o= d0M BEE MMM MAEF gtgs Sttet=d, Jiete e,
2 oM 4~ E3e HAE g (immune—mediated (regenerative erythroid response)g =QIct £, ZK0i|A CIFOYLE HAS 4~ Q0 R[HAMU 4~ QI 0] AHo|M B2 R 100 A= 2EE+E0| Llishr| ei=Ct, Hof gzl nol= gge
hemolytic anemia)2 FHE0] A ZEF20 2 M, SLREH FITZAS PFK Zr20| T1& L0o{LEX| &= JHof 1E 2s =Ud, gl S5 SR (metarubricytes, nucleated red blood cells)2t e|281 HA(bilirubin caleull), PISEM, 489 HESUE
22 4 e XZH EEAS > U o= 4H, =0 ESEE 718t 2 F20tE7|LI0tKI(serum YA 27 Q0% VK| =A LIEILITHA 22 Mdds 2210t HY 2 Qo Mziot Z0il= UM, JYols ZELEE
creatine kinase) X< H|Rst gg% Hol= AN 28HE ol=go| RN TAMRE(myelofibrosis)at 242 BHSE (prednisolone)2 &S SMC 2 F0ict= 40| 2FXQl Big9l
(osteosclerosis)(2& 4) L 717 |5 2 SUISH AN HHEAS - UNA HSE Jffet=tl ==20| EIE ZJQE HolH, o] A¥E
SMAEIRIE (hemosiderosis/—chromatosis)(14)  ghist 4 T oFO|7+ TIMIZER] A Zd0] BE HE It (3), XMET PK
E 3. 719 T0|0| M LIEILE= SXAM PK ZEIE 2l PFK ZESO| H|m QoM Ol= B&E 6 01X AUC 2 0jofict YR PK Z2HES A3 (Erythrocyte PK activity)0l Uﬁ_ 2Z02 ZASHH, MY
71& West Highland White Terriers, Cairn Terriers, Beagles PK 2tsi(M-type PK expression)0| 810__.3_, Mot ZiHe
ZARISEF|LOHH(PFK) ZE O 10MPIX| AIQUCHD & 1l B} QT ZEZSO| 2XH QM8 2717} Chasict 990L='EH 5t 0|32 PK ZEZS 138 97| Z28
| Basenjis, Beagles, Labrador Retrievers, Pugs, Cairn FLStE HotLie] SR HEk 7é%.*(spllcmg defect)ol| 2Jaf
HI aZi5t ok =2 7 Terriers, West Highland White TerrierstilAIA 21| H OP7|ECtn Y2iA QICH18). 10|e] PK AEE2 Abyssinian,
ouro|x} ot £ 9lS _ EMHO|LL AEHA of A QIS _ ZIBO|L} AEHIA D=3t St RIS Alst S Dol (15,16), 0] 7450 tist DNA SHO| ZHAPE 7kssHX(2t, 71 Somali, 7|Et &=ZEE 0t OfL|2t CIYst thE =49 HR2E
IR0 EE S = ﬁoe | CHsliM= 27HssIch* PK ZES2 Miniature ZHuoloiIAM BEOEon, S B2 AN DNA HAT
AN ST HIS 0 25t Zofgt HISi0| Qloj= st Poodles, Eskimo Toy Dogs, Dachshunds, Chihuahuas HISECh RIS HO| X|&X0| 1 BEEXRI BIgg TR nefo o) Al=
AT UM 2 1M 22515 (osteosclerosis) | EAL EAH HAME LA 01%H0f  PoodlestA  HIFtEAETY =52, Y, TSy B0 tiet AS B =0l PK ZES0
HIEPHISO Chot X241 g zo oo Yy t'J°E4(nonfspherocytic hemolytic anemia)zt 2435 CHEE Wt "= A| O|R20{X0F STt QfLfotH HATHY 23y
Tlefaes =50) ofet, 1-104] 1—124 7] AfEI0| LALSHR| 1O 1A (osteosclerosisof SEIE0] L i#o”;PK assol 2t CIEE JISH =0 PRERS0 MEE BRR IS S0l Bl H =]
Ao2 ZHECK17). 0| ABOIM, PK ZEHES 0lotedH BS54 H=20|ct,
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|
Y0IM QT WS0| F2 HBT 4Y OE B, LI I I I I I I I a

o, 2T oo = - O = = =
Al PO 2 HEIE|X| PO HIXHAA BIF(non—regenerative ?
anemia)® oLzt Ct2 Z24-KR2HMZ(bone marrow—derived -
cells)e| HtE Holct

O|HARE(-O2iAH|IE) B (Imerslund-Gréasbeck syndrome)

oglnE  E2l=  Men  FERIIHERIBI2)  S4Eol MEEQ! dht 22 M2 olst 200N BN e = AlR=|Lt, S TITHol| A0 ZEO0|
(malabsorption)= 2/&9| LIeIA F&2t01 £EX(leal intrinsic L . o L

x| 4 ZIHoM= Breen w42} Dr, WileyZ} 7He| EIQtS X7| Xtste M2
Coba|amm receptor)ﬁ OJBH SrhE}E“:H, 2.1_;[7_1:4 7‘_4%0“7“)\1 E_T'_E\_l HA- | LS f | = | ‘I T } . y f H | ocoo= | |- H
HE ICH19,20). Giant Schnauzers®t Australian Shepherds 7|2 AJHot HAAZ0| oSt 02X 7kR|E X|L|[=X]| 0|0F7|stTt,

= AMN RZTXto| =HHO7f, Beagles, Border collies,
Komondors= CUBN S XX SHHO 7 Qli= A2 2 21|t

Hofl 221 THE MEXIAS Holn, ZERE S50 AT, M5 l!l
e, UAULE, PAUYLS, VY, XS Y A0 45, 27 23 Matthew Breen,

s > ire Wile
HEZ=2 A= S(methylmalonic  aciduria)S LEHHCE 2Lt . ) o Clalre I y,
olct B7I0| M o5 EOf AZEE] 0L Flsig)= HZETR 1. Slutsky J, Raj K, Yuhnke ST, et al. Aweb resource on DNA tests for canine PhD, c.BlUl, FRSB, College of Veterlnary MEdlcme, North \ = '. VMD. DipL. ACVIM [SAlM] College of
and feline hereditary diseases. Vet J 2013;197:182-187. H H H H fildd ’ Ip - ’ g
L= o : rolina State University (NCSU), Raleigh, NC, USA AT . - ;
FLEF0 20| JHollM RS X7 BHES 2RI, 2. Donnor J, Kaukonen M, Anderson H. Genetic panel screening of nearly Ca ’ ’ ’ e .“-'\\ I Lt. Vetermary Medicine, North Carolma State
100 mutations reveals new insights into the breed distribution of risk ol = SHSIO S HIASIOIE WO B o f} \ A\l ‘I{,‘ '\ ) . ] ;
Lo SiE Al o= HO|H 2o AZEET0] HI25HK| ot AlZts variants for canine hereditary disorders. PloS One 2016;11(8):e0161005. 199040 32 RASC= HARIRIE B2 =, Dr. Breen2 / i o UnlverSIty [NCSU], Ral6|gh, NC, USA
= 28c o= oT BrTo coOoM B B 3. Giger U: Blood typing and crossmatching: Assuring blood compatibility. Human Genome Project| YO Z HIARSIFY A AES €
AT HMA BI¥(microcytic hypochromic anemia)ol ot f;rs/;rselcuwrsrfenrta\;er; Zf;%zz/iﬁiléslogﬂpisfiggtn!rsisgfonT :/éfaéﬂ-%flﬁl e XHCt, 55091 G0N H ES B S Dr. Dr. WileyE Pennsylvania tHslng £st
Of2ief Cocker Spanielit LhE 718 745 & Ofe(0iP A= 4. Polak K Acierno MM, Raj K, et al. Dog grythrocytey;ntigenp)t mt-)Ze of Breen2 2002101 NCSUZ X215 ZZt=dl, | ’ ' SOJA} Ea‘{ HNs= O_'EJF—@%DMH Aﬁerl ‘
(21). Hxsd FHAEEISH(ron—resistant iron  deficiency inheritance and initial characterization. Vet Clin Pathol 2015;44:369-379. T30 H|T B SX18F 20t W4 (Oscar J. completing a small animal internal medicine
anemia, IRIDA)2 &A|Cl(hepcidin)ol MAlS ZAlslD 22 Mo 2 5 G}f’“}:“%?i%fr% Arse’“‘?‘“j’ etal. PL‘e"af”Acea”_d mon?/°f i/”heritah’;cz Fletcher Distinguished Professor of residency at NCSUOIM A5Z U{zist 2X[HE
i _ ~ _ i of the Da ood group in dogs in Nort merica. et Intern Me . . o S ORI S SRQ27 |7 &lsto] XIcka} |20
e 2 2o dH0|EES SXISHETMPRSS6 (matriptase—2) 2017;31:751-758. Comparative Oncology Genetics)2g &1 8= =, of% S |
S XXo| At 20| 7o 2 HE{NC} 6. Euler CC, Mizukami K, Raj K, et al. Survey of two new (Kai 1 and Kai 2) QUCH Xt 15E7F RTA|sHgenomics), A= EX@-{% LR oY Egu‘*”i%% (urothelial
and other blood groups in dogs of North America. J Vet Intern Med K=, JHOJA] BHAGH= Qo H|m =M o470 i carcinom)zt Mg MeK(prostatic carcinomas)2l
2016;30:1642-1647. o AO|5} B i ot Oxd;;—{ O|Ak i i 2 mWIls E
*A) PennGen YARIE= WSAVA Hereditary Disease 7. Caviezel LL, Raj K, Giger U. Comparison of 4 direct Coombs’ test %‘:'%1; 19| 0| ~ofet 20F0M LT A ;T ;o IS(ger;etlcEaberratfns)EOO_ fat °
methods with polyclonal antiglobulins i ic and icd 2 OfE oot 2Moz MU M2 EXEARS N HPALEIR Z2 O30l SSE/0] AT A A2
Dalabase= MZsi0! EX =8 £= E5 ZZX0l| O3t DNA ethods with polyclonal antiglobulins in anemic and non-anemic dogs = O T =5 22 T AEsEE \ U R R
= e e e =e for in-clinic or laboratory use. J Vet Intern Med 2014;28:583-591. JHetsict 7 OIS 2=20]| B2 2els 7K QUL
AL SE2 FelhsUtt E8t, PennGen Laboratoriese 8. Jaffey JA, Harmon MR, Villani NA, et al. Long-term treatment with oral ’ At I
&1 gl O XM XI5I0| EMS 310|517 SIS M2 5LE methylene blue in a dog with hereditary methemoglobinemia due to
HET = 7|_Ef Y Betel SUE 2lohn BTisls HEsE cytoc{wome b5 reductasegdeficiency.JVe?llntern Med 2017;31:1860-1865.
HAE MiSetct, 9. ClaveroS, AhujaY, Bishop DF, et al. Diagnosis of feline acute intermittent - _
porphyria presenting with erythrodontia requires metabolic and s—|'|IA=I ;‘lﬁ.o_IE
molecular analyses. Vet J 2013;198:720-722.
Acknowledgments: At Yy Gi+ts FEHCR Ol= =g 10. Tritschler C, M)i/zukami K, Raj K, et al. Increased erythrocytic osmotic
HAK(US National Institute of Health) OD 0109399 &~ fragility in anemic domestic shorthair and purebred cats. J Feline Med
Ol X|2IS BIOtT} Surg 2016;18:462-470. “Zok Al5(cancer
il 0= = MHL 11.Fletch S Pinkerton P. An inherited anaemia associated with signature)’= o] 23} 7ja0| RRE S5
hereditary chondrodysplasia in the Alaskan malamute. Can Vet J EX{ OJ2E LIEH=H| ol Mz E3f), A:%} o A._ oT-om;m
1972:13(11):270-271. N8R # oIt ooz, #3 EE #xjol Avioz e

7tsstizen, ofzol=

E = Zjo|5F A Ol=
EF s e U=

12. Bonfanti U1, Comazzi S, Paltrinieri S, et al. Stomatocytosis in 7 related
Standard Schnauzers. Vet Clin Pathol 2004;33(4):234-239.

13. Inal Gultekin G, Raj K, Lehman S, et al. Missense point mutation in PFKM
associated with muscle-type phosphofructokinase deficiency in the

243k A= sHEh 4ol CHaH LIQ= QHM|E EE= QEAIE
=2 QIZ=(sensitivity)2t ToES ZE5t & o),

E0|M(specificity)2 25 ZAEE JHEE ZHolct,

Wachtelhund. Mol Cell Prob 2012;26:243-247. 7HXIZ QL0{0F BiLt,
14. Inal Gultekin G, Raj K, Foureman P, et al. Erythrocytic pyruvate kinase

mutations causing hemolytic anemia, osteosclerosis and secondary
hemochromatosis in dogs. J Vet Intern Med 2012;26:935-944.
S 15. Hlavac NRC, Lacerda LA, Conrado FO, et al. Hemolytic anemia caused by
ozl 1 EMo| =olg|Uct, EX JHet 12fo|9 hereditary pyruvate kinase deficiency in the West Highland White Terrier

+ofet FOflME R 71| KA ZekS0| ME

== AO ol XISI=O HO rlokSt OIAF XI dog. Arch Med Vet 2012;44:195-200.
=S 2010] U= FRHS2 W2 EI‘OO'—I. == = 16. Juvet F, Giger U, Battersby |, et al. Erythrocyte pyruvate kinase deficiency

%E'E%I‘D:‘, ZHO| oAlE! AR HIEA| 755t &9 in three West Highland White Terriers in Ireland and the UK. Irish Vet J

000 M2 . L
. o 2013;66;12 (epub). EQ}5U| 0|6H OI)\}Q| al O\)\V\QU\)-EQ XIE}()-H X-IoFol-:L}IE
4 STV = = C| [ [ == = T f=Ye] = OoT =T HC L=
|7=IAI'2|' iﬁ |7=|A|‘§ ET A|c’°|l|""|'|oF C.’_I‘EI‘_ II—II—I‘OH 17. Randolph JF, Center SA, Kallfelz FA, et al. Familial non-spherocytic OOO o—|7| O|éf o x AI-IO“} Ofﬂ;f_‘ H|9' EHH\ ;j|-7(*0| EHOfg
Ql0] EGHHO| DNA ZAIE &8st & Q/r} hemolytic anemia in poodles. Am J Vet Res 1986;47(3):687-695. =/l TiE 2 mEmtis, peols, RIS 2850 HT=
ST RI510| QA ZAIS DLEANSE] A5} HIS|| 18. fKus?icli_a K, Gigher U, Inaba M, etkql. Rea;—t}m_e PCR G;znoty;t)ingt; afls:-[\y Clao] ZY0H U0, Bz FF == Z20f et A2 I Zx (o oz Fils| Hafigict “BY AlS(cancer signature)’
= =2c—— OO o= TooT (= ey — | or feline erythrocyte pyruvate kinase deficiency and mutant allele = =10y = 4 — =
O|27|7}X| 4R CIrSICH, U2 AR HAHAAF| frequency in purebred cats in Japan. Vet Med Sci 2015;77:743-746. tiet = XEelete E7HE St LTo| 4 3 4TIt Zihy gh= 80is SY2| EME UE= ANEZ AISEC, 26t
" < | B o, T _ 19. Fyfe JC, Hemker LS, Venta JP. An exon 53 frameshift mutation in CUBN F=0(oiC L} AHA A& Kb 7 ®I2X0 H|20]| Bto AS"2 ZIX|§H= HIEHES 71251 271 0O OlAFMO =2 0
O . o =t y j:\L—T'__OlAA |’ j-E-'I I' ot |’o |'1| f [=1=)Eul |D:i |o | L5 | e = I:leoln; oH= ;l:lo"}l =1 —EH, |O‘|—§ |
.u.u(mmunosuppresswe therapy)a Ot abrogates cubam function and causes Imerslund-Grasbeck syndrome - SO 0lo2] A OIFL ol of - el = of O eo : o - =
o|7|= SHISI= AISIS OISX| QtSoZ U XS in dogs. Mol Gen Metabol 2013;109:390-396. S X0l FEES Loz o Lt Y= LolA= =Alet M= EY 2ol tielf =2 RlIZ=(sensitivity)2t E0|==
T; i = I;OOE |_E° ;Loﬂ y = 20. Fyfe JC, Hempkar SL, Stebbing B, et al. Selective intestinal cobalamin ZAIZ o17| Qall MAS Gt= 710| UMEE DD QBIAS JFK|T QIO{0F BICH ofx| AAS SEWP AHOIA M=
Jélﬂl_l‘g 7|‘.x_| %Egl QJQ EE g,%*AI?II'_ [[H[[HE malabsorption with proteinuria (Imerslund-Gréasbeck syndrome) in _ _ o = o o . )
XA 7|CH ATHof| 2RI MESIEE &t 2 9} juvenile beagles. J Vet Intern Med 2014;28:356-362. S7HAE = T}, Y oM 2Extof /| e E8 &Y< 2 ZHZ B DNA(umor-derived cell-free DNA,
[=Y=) L=l [ (= = = 2 T ML 21. Naigamwalla DZ, Webb J, Giger U. Iron deficiency anemia. Can Vet J _E_XH% Q%@'E Zjolalj O_Ia_i_ ()E|O||:|_ 7|_§_9‘ E%X—‘! )gi’»% CfDNA)% %&6r0:1 %%FQ %Ea tﬂ§.|’% %rxléré H‘Eﬁ&!

2012;53:250-256.
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gHo=  ZTt ZAIZM HiEZEst ENE HOECH 0 D 20| HE X0l Hstol 7|25t XI2EE -S4 ot H 1. 7|EF E JIX| 200588 241 7|Ho| AUHMAOZ TE{E 4 Qlom | Ch2ut 22 HS0| Lt
ToHe o g W A—HE JiMetE 719 & ofL2t, Alet T Ot T0| (R 7 [Z20] BitH0l| Hs MM S Saf <
Zajof Wt BxtolA LIEHHE X120 5712 RUER & 4 2710} ZXIE 4 kA 5). MESSE24 (Cell blocks)
QUCH oJsh 200l A W22 LXstn Q= A MH2 22
o= VY =280l MEE1T el Q7 SXHE f{ot AN QIS AL 2 6t= oSN =S Y R EYE 240 YBHA0|H = K| 7| B Bt 71XIE ARRSI0], | MES Z=222 1F MRZEE(formalin—fixed cell block)22 k5= 20| 7H53ICH. o7 |ofl=
A= IO wE A Zete|n QU Y BT MR 7K FMOIXIR, 40| 2OjojA= HistoGel™15), 28 2 S(16), &+ wagarose)(17)= Z(embedding)abilt FS2T! w8 wetdl Zoh St E=(formalin-fixed
C x| M3 D 04 £7| S0 QIT) AL RN paraffin— embedded liquid samples)0| Z&tEICK(18,19). 0] W2 M SSHAE| FXO| RX|, HARZISIS 7|# L= 7IEL 7|82 M 7Hs4,
N So o T e e - MZ HEZHS HIRSH 7|0 YAECH I JEX| OF0| QUCH J2{Lt AQAZES 71Z9| MiZEsHY HiA] = CH2 MHHIMZ 7|t @2 Z2Ict
e OH -'“AH7'|0|E-|'7 olzt =22 4 U= E 7HK| 7|HE0| 2lst 20MME ARZE7 |
000 Mol ¥li= =« AERH=D|, 7H9) oM Z2 S (transitional cell carcinoma, NZSE MZE 2 5 st M A2t 25(cell tube block, CTB)2 ZH{IEH S8 7t540] UM ZHtst M=ot HHIE AMZsto] S| MZre 4~
TCC) 2 L2MIMEAE(urothelial carcinoma, UC)2] QUICHOR 1). 7HCHS| LotH, RS DAAFUS A AZ2 7(|'|-|-J— ".:}E!‘E'E'g-_ b, O OhS, AR At X7 L= 22l(liquid—solid
SS2 M=ot DNAS 2 22 S Mo = PSolaz, Aot XCh SUERIS Ot CADETS BRAF SCito] Saf interface)ollA HEHT 24A74S0 EagRlo| TESICH, Bl 1Y MT AR S22 TRt ZojE 3, CiYst HEL HoREsisos X2 &
M=o _Hiléroi}‘}d n=el xopol O XX Mo fﬂjl»%} A hiymE o= T = g, A o'El’(ZO)
m== ATE= *C’f coT T :FL.OE. == CHSH k0] theh MZE2HEEH(cell block preparation)
UCr 22fet HehS Argsh= A "iNldialiquid biopsy) (@ 1) AL A S5 AOUIIS( (polymerase 0] WHIS A} DHSTOIM MESS BIST | HISIB0| 191 FSTo} HH|- TR} it 290 291 S4T(neutrophils), CHAME
5 &z 3 q|mahA - i i ) =M Al obM|Z7 Z|o] TFEICH= ARAof 7|EtsiC] O & HEME E= M| gloH
Ol2t Sftk1). FAH|IEstM(cell-free  nucleic  acids, chain reaction for antigen receplor rearrangement, (macr ri hages), LM (mesothelial cells) At0[o]| -1|£‘-£ t s=E/0] b= ARl 7|gtsict, S5El = _I Skl JI= o E? t o
cfiNAS)2| ZEXH= OF 701 Fofl MS UB{FK|DH BroF S XX} = HAXZ|SISHY o= HMSH HIZAGM(background staining)0| ZASICH21). LMEE E2[5ks 0] WHS Lot 2Xt EMoi| it 0[6HE E0[5HA &
= A;A = PARR), Eﬂllzlg:l'l')é;l Q!')C\;I%?:fgl ‘I")I')\-”i%&!(flov\/ Cytome fy), _)'\_ El_l_ I*OHE T‘EOHOF OH.—_l'
(a mutant RAS geﬂe —Q—I 7(7FO| OFQPX|'9—| 040H01|)\1 ‘:”745‘0-{H 7H9‘ Oﬁf)él_{&!;_g_(fﬂs |Ocyt|c ma||gnanc|es) EBS Tl@ ’
E oA of Sz oz ZO}
19941H0] T|{A0F 1 SLH0| CHFEIY ?f € S FMz B CADETSM HM 52448 S0 GHFAIZA0| SHEHEIC} 0] ZH2IolAf= e Ay ) f ——
DNA(CIDNA) s&=7t 8¢ thizEof Hish HXtsoAM o TCC/UCS XIEht BLIERIS ©f3t CADET S01E0| S At S8R #S (polymerase chain reaction for antigen receptor rearrangement, =4
) HEEH, Tolmetastiascell A ST BH =5 Chell Tk ZOIRISt, 7IEL FKES0l Chet 2tctet 290 E 1of
SEE BRCHR), FH AE|C 20| siAt B 7|2 M|ZLo| HHE Xlsh= stelgx| MHlE SEEAHMERS (polymerase chain reaction for antigen receptor rearrangement, PARR) 2A#2 255t MZSHA =
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BREED PREDISPOSITIONS
FOR UROLITHIASIS

QEAMR GIEQRI | Hetg U=
ZH0IH, 2dA0| Cjefet RYE RESE
S

=20/ 249/,

Ol B& EIM= Canadian Veterinary Urolith Center (CVUC)

of MEe d2X1Q 2 Zus °fEt Aez, 0] Azs 19984 2

carbonate):

JHollM LIEHLHE A|AEl(cystine), 24t (urate), AEl(xanthine)

2T} BRE

[ | g

solz|oiom, ofeHollM

199811t 2014 Afojofl 7|SE BMe| ER

mjo

=
SHXL EHHO|(genetic mutations)= 2] ZA50{A
olgE 235 A0 RLEIGICH3-5). &XHEQI

CHT &30 = RNeo
|

s 2AY0|E(calcium  oxalate) 24 KFX=
(@]

2 12EH 20149 112 307X FHHCHe] JHeE D0 [0|A EA1st SchnauzersOilA &RIZ|CH, RAISH T Q0I0] THE FE0|A
DE W 2N et 28 ¥ NE HHEE £T6tH TS0 0 g SA0|E R2HA0| §F A0S MY 4 QUCHE). T0|0A
7|1zt St & 95,8577 224N BVt MELCH, O & JH7t ANAEIRZ(cystinuria)g ¥o7l= FTAL HOMZE 220l Baidin
75,67474(78.9%), 140[71 20,18374(21.1%)0IQICt, 2AM 422 (7), BE0IM T2 F89 22ZM0| Za|7| #8 |T% ZFUXt
MO 2 HME|ofrt (genetic determinants)Zt (Ot2] BI5{X| 71 2QHX|RH 7211 QICt, O]
20f0f st o e ¢t et AFo|c,

QEHMO| CIYF RFH FYBI AT IR SO HBT 2274

: ) ) i 7|EP* Z# A0

i ﬁ-_r'- 7|?_|' %9_" E-ra:'.x_l Eg ggg i 15.7% (calcium oxalate)

a  au 45.3%

|- U S4RI0IE (Calcium oxalate): | Yrate

L+ AERHIO|E (Struvite): :

L QMHA (Urate): L !

©+ AJAEI (Cystine): D i AEEHIO|E

L« =8 (Mixed): ™ : gSér;\LZe)

L« A2l7t(Silica): L ;

|+ ERARZES OIAKY (Calcium phosphate |

= o | —_ =1
Chet & 401

- 9 ZE SAR0IE
(calcium oxalate), QAIH
(urate), QI QIS|A
(calcium phosphate
apatite), A|AEl(cystine),
Al2|7Ksilica)

« 23 AEZHIO|E(struvite),
ErMZES Q1A (calcium

phosphate carbonate),
=g

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
[

4 fOCUY.

N 22ZY gixfol

65%7! CIs S50
SiE -

- 9|z

» Shih Tzu

» Miniature Schnauzer
« Bichon Frisé

A

|AEl(cystine) L2AM

ol =2 A5 ™

Scottish Deerhound ........ 88%

Newfoundland ............... 56% :
Mastiff ..o 52% :
Basenji...ccoooceiiiiiniiin. 47% i
WhHippet.....o.ooeeeeeeeeen. 44% i
French Bulldog ............... 32% :
Great Dane.....ccccccvvveenene 27% :
Pit Bulleooeveiiiciiiie, 26% i
BUlldOg ..vvveveeins 24% i
Bull Mastiff ..., 24% :
English Bulldog............... 21% {
Miniature Pinscher.......... 6.3% :
Dachshund .........cccco........ 4% i
Chihuahua ....c.cocoovirenee 3.5% i
Mixed Breed .........ccccuee 0.32% i

June 2018

Doreen M. Houston,

DVM, DVSc, Dipl. ACVIM (Internal Medicine),
Doreen Houston Consulting, o
Guelph, Ontario, Canada ;/f i\

20
7 ’/"\i\‘\ﬁ}

Dr. HoustonS 198040 7Lttt M\

Ontario =9|UHE &Yot LA, Vi p

St AfRAK S Cleset S0kl

osgit. 201113 S8 oj52

20l 231N TRl

ZEIEMOL et RS 2 /]

= ,/ f/ \t

AEZHIO0|E(struvite) REZM 2F0| E2 HE *:

e EECZ 2olE AZ & 2% 18%8H0] £8/740/Ct.

e Saint Bernard .........ccc....... e Cocker Spaniel ......ccc.e..... 67%
o Labrador Retriever ... e German Shepherd ........... 67%
o Golden Retriever............... 77% ¢ Bernese Mountain Dog.... 64%
o Border Collie ......ccceruennue. 64% o Australian Shepherd ....... 62%
o Rottweiler ......ccccceveeeencn. 72% e Beagle ..o 57%
o Chow Chow ......cccceverunnee 69% o Pekingese .......cccrierennene 54%
e Scottish Terrier ............... 69% ® PUG.oiee e 55%
LI 070 o | SR 68% o ShihTzU cooiiiieeee 46%
LI =10)' (-] R 68% o Mixed breed .......ccccruenen. 42%

Q4MH(urate) 2 ZM Q30| F2 HE *:

e Dalmatian .....ccccoeevennenn. 94% e PUG oo 3.4%
e American Bulldog .......... 72% e Chihuahua ..o 3.2%
e Black Russian Terrier ....62% o Jack Russell Terrier....... 3.2%

e Giant Schnauzer ............ 43% o Pekingese......ccccoverinnn 3.1%
e English bulldog .............. 37% e Shih Tzu ..o 2.5%
e Bulldog ...ccoeviiiiii. 37% e Dachshund ........ccccceee. 2.2%
o Pit Bull eveeeevivieieeeiee. 34% e Miniature schnauzer...... 1.8%
e Yorkshire Terrier ........... 6.0% o Mixed Breed... ....c............. 1.2%
e Havanese .......ccccccvvveenn... 4.2%

Anne-Marie Germain,

BSc, DVM, Royal Canin Canada,
Guelph, Ontario, Canada

Dr. Germain219990]f 7HtCt Ontario

2O|tHE Eota 7 9FTHRI 20080
2RO UARRICE, Technical Service

4 Veterinarian| S&ts 211 QO™
/ Canadian Veterinary Urolith Centre2t

21905t HZ8 f Un, JHet nole]

SRR 7| ZEol| £io] Bt

2A|0]E(Calcium oxalate)

FEA
=25
= *
Q27N 30| E2 AE *:

9/3l B0 S0IEl 715 5
74%7+ AZZH0[IC}.

o Wire Fox Terrier............... 81%
o Fox Terrier....cooovueeeeennee... 79%
e Miniature Pinscher........... 73%

e Pomeranian......ccccceeeeee.....
e Schnauzer...........

e Maltese....ccoe.e.
e Cairn Terrier
e Chihuahua .....cccccoevviiennnn.
e Portuguese Water Dog...... 69%
e Papillon.....ccocoiiiiiiinne. 69%
e Kerry Blue Terrier............ 69%
e Miniature Schnauzer........ 65%
e Doberman Pinscher......... 64%
e Lhasa ApSo....cccevcevennnn, 62%
e Yorkshire Terrier .............. 62%
e Jack Russell Terrier......... 60%
e Standard Poodle............... 59%
e Miniature Poodle.............. 57%
e Boston Terrier................. 54%
o Keeshond......oocovevveeeeeenn. 54%
e Havanese......oooccevveeeeeenn. 50%
¢ Cavalier King

Charles Spaniel.............. 47%

e Bichon Frisé .......ccccoee... 43.4%
e Mixed Breed......c...coceu......
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ROYAL CANIN

qiot0] @27 sixte] 8 7 %7t cie BE0 shx -

e Domestic Shorthair (DSH)
e Domestic Mediumhair (DMH)
e Domestic Longhair (DLH)

TAKE A COMPLETE
""""""""""""""""""""""""""""""""""""" — NUTRITIONAL APPROACH

7IEI_**

_______________________________________________________ QAL

i ] B 5.5%

i _ _ | (rate) : TO ALLERGIC DERMATITIS
| TS Sl SoIE ZMO st A A0 | 4%

L e 23 2k 240(E(calcium oxalate), A

i (urate), cﬂ&fﬁ?ﬂca'dum phosphate | zs sl Only the ROYAL CANIN® Dermatological

| apatite), 1x=idHEM(drie lidified bl : alcium oxalate _ _

’ > .)' = el sellelifel B ] AEEHIO|E 50.1% range offers the choice of extensively-

| calculi) : (Struvite) hydrolysed and partially-hydrolysed [

1 e 931 AERHIO|E(struvite) i 40.0% ydrolysed and partially-hydrolysed protein-

based diets for cats and dogs, allowing you

""""""""""""""""""""""""""""""""""" to choose the level of hypoallergenicity.

199811t 2014 Afolofl 7|15 2N
Zizlof| CHet &= HIZ

%
1o
3

From diagnosis to long-term management,
now there is a diet for every stage of your

clinical approach.

- 28 SA|0|E(Calcium oxalate): stable
- QMA(Urate): N Our ANALLERGENIC product is your first
- 2&t=(Compound & Mixed): N choice for elimination diet trials for Adverse

‘> i
m
u
[mny
=)
Im
@
c
<.
T
& o

Food Reaction (AFR] or diagnosing Atopy by

exclusion.

Zt& 2A18|0|E(calcium oxalate)

Compared to DSH

i i * = x ;- »

i = [ . i : 1 IS : i i

D QRAM 30| =2 BF* . &E gomm fomes | Some | F o ; =

| e Tonkinese ................ 83% ! - ! bd (Rt il e

" e Burmese.... ... 80% i AEZHIO|E (struvite, magnesium § - e | A e o

L. Himalayan .........c.......... 69% i i ammonium phosphate hexahydrate) i . i . L i

\ o Devon ReX ...ccccccccovcenn 69% | L QRZEM 0| Z2 BE ¢! ;

i e Persian ......ccoceeeiiienn. 68% i ] ‘ INCREDIBLE IN EVERY DETAI L
' e Siamese ... 599 : ' e Domestic Longhair.................. 48% i

* 0| 50N BnE e27M S o 2o Q2 HM %
** 7|E}: cystine, xanthine, silica, calcium phosphate, potassium magnesium pyrophosphate, dried solidified blood calculi, compound, mixed.

g ..
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ROYAL CANIN'

A 97" LIKELIHOOD
OF WEIGHT LOSS™*

STARTS WITH A CONVERSATION
ABOUT BEGGING BEHAVIOUR

Resisting a begging pet is difficult and may lead to overfeeding.®*
Find common ground with pet owners with a new conversation
around begging behaviour, and improve adherence to your weight
loss recommendations.

SATIETY from the ROYAL CANIN brand helped control** begging
during weightloss in 82% of pets by improving the feelings of
fullness and satisfaction - 97% of pets lost weight in 3 months.!?

— —_—

BT I NCREDIBLE IN EVERY DETAIL™

*0On completion of a 3 month weight loss programme.
**Decreased or stabilised begging behaviour [frequencyl.

References: 1. Flanagan J et al. Success of & weight less plan for overweight dogs: the results
of an international weight loss study. PLo One 2017;,12{9):00184199. 2. Hours MA et al. Factors
affecting weight loss in client owned cats and dogs: data from an international weight huss study.
Proc of 16th Annual AAVN Clinical Mutrition and Researeh Sympasium; Denver (USA); June 8,
2016. 3. Murphy M. Obesity treatment. Enviranment and behaviour madification. Vet Clin North
Am Small Anim Pract. 2016;46:883-B%8. &. Kienzle et al. Human-animal relatisnship of awners
of normal and overweight cats. J Nutr 2004;138:19475-19505.

© ROYAL CANIN® SAS 2018. All rights reserved.



