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arrangement —
Coonklubben og Norsk

Jorgen Koch
Lektor, dyrlege ph.d.
IMHS, LIFE, KU
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Velkommen til LIFE

< Dagens program
< 1800-1900 (JK&MN)
< Foredrag om HCM ved Jorgen Koch og Mia Nyberg
< Sygdom
< Diagnostik
« Genetik
& 1900-2100 (JK,SG,JW&MN)

< Demo — ekko og rundvisning pa Hospital for Mindre Husdyr
< Grupper?

< Stand/walk and talk

<+ Kaffe, Te og kage




Sporgsmal til opdraetter og katteejere af Maine Coon, Norske skovkat,
British Shorthair, Perser, Ragdolls, Hellig Birma og mange andre racer!

< Er du vidende om din katterace hyppigt rammes af hjertesygdom?
» Undersoger du din kat for hjertesygdom for anvendelse 1 avlen?
> Accepterer du, at din kat/dit opdraet evt. der alt for tidligt?
» Fortaller du dine killingekobere om risikoen?

Efter min opfattelse er der en betydelig bedre moral
1 katteverdenen end hos faetter hund!




Overlaege Michael
Christiansen, SSI

Molekylarbiolog Mia Nyberg,

SSI/LIFE

Dyrlaege Sara Granstrom, LIFE
Dyrlaege Jakob Willesen, LIFE
Dyrlege Jorgen Koch, LIFE

Veterinersygeplejerske
Michelle Dupont, LIFE




Komparativ Kardiovaskulaer Genetik
“Breaking the Code”
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Sporgsmal ?

<+ De dummeste sporgsmal er dem, der ikke bliver
stillet !




Hypertrofisk kardiomyopati hos kat
= hyppigste hjertesygdom!
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Hvad er HCM?

< Sarkomer-kardiomyopati

+ Koncentrisk hypertrofi af
venstre ventrikel

< Familieer autosomal
dominant

<+ MYBPC3 mutation hos
Maine Coon (Meurs 2005)

<+ De novo?
+ Progressiv heterogen
hjertemuskelsygdom

< Variabel penetrans og
ekspressivitet

< 12 gener (humant)

<+ HCM varierer 1 svaerhedsgrad

< Fra godartet til pludselig ded 1 en
ung alder

< Udvikling af hjertesvigt







HCM!?

<+ HYPPIGSTE FANOTYPE — NORMAL

HIERT]

S

<+ Manifest fenotype: Venstre hjertemuskel
hypertrofi, myofibriller disarray, fibrose
(bindevavsindlejring), karforandringer

< Samme

feenotype fra forskellige mutationer

indikerer en felles patogenetisk mekanisme

+ =2 Spoergsmal: Hvad er den falles mekanisme?




Underliggende Mekanisme?!?

+ Kompensatorisk respons pga

sarkomer dysfunktion

<+ get energibehov ifm
kraftproduktion

< Force per hydrolysis of ATP
<+ Zndret Ca2+ homeostase og

aktivering af “signaling

pathways” for Ca2+-athangig

hypertrofi
”Poison peptide theory”-

muteret protein bygges ind i
sarkomerstrukturer og virker som

t "poison polypeptide" og
forstyrrer wild-type”
proteinfunktionen

EXTRACELLULAR MATRIX
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The heart is made of specialized muscle tissue with some similarities to both smooth and skeletal muscle. It is
involuntary and mononucleate as is smooth muscle. It is striated like skeletal muscle which means that it has
microscopically visible myofilaments arranged in parallel with the sarcomere structure. Cardiac muscle fibers
branch and have a single nucleus per cell. Another difference in cardiac muscle is the presence of intercalated
discs that are specialized connections between one cardiac muscle cell and another. These tight connections
allow for almost completely free movement of ions so that action potentials can freely pass from one cell to
another.




Sarcomere

——
Myofibril [ — =

Thick filament Thin k
I l l ’ I

M-line

Myosin complex with
Pase
ACIVATIO

Acrin Helix

Cardiac myosin binding protein-C is a 137 kD
polypeptide that has structural and regulatory
functions in the sarcomere.
- Located in middle 1/3 of each half A-band
- Myofibrillogenesis (embryogenesis)
- Dynamic regulation of cardiac contraction in response
to adrenergic stimuli

Troponin

Adenosine triphosphate, ATP

high energy hond
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Hjertemuskel

Normal muskelstruktur | FRTTERe - HCM - Myokardiestruktur
(parallelle celler) R e " myofibrillar disarray”
e “] Uorganiseret struktur
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Patologi

Koncentrisk hypertrofi af
venstre hjertekammer
 Mpyofiber disarray with
bundles running in all
directions. Unfortunately,
disarray is not pathognomic of
HOCM
* Interstitial fibrosis 1s also
present with abnormal,
disorganized, and thickened
collagen matrix.
Unfortunately, disarray is
not pathognomic of HOCM.



HCM hos kat

< Patologi:
< Mal hjertets vaegt! (normalt <20 g hos 5 kg kat)




Difterentialdiagnoser

< Aortastenose
+ Hyperthyreoidisme

+ Hypertension
<+ nyresygdom

+ Akromegali




I
Klinik (HCM)

< Mislyd *
<+ Galoplyd?
% Andenad

< Nedstemt og anoreksi

< Pludselig ded
(besvimelsesanfald?)




Diagnosticering at HCM

<+ Rontgen
< Hjerteformet 1 DV projektion

<+ Kongestion




Diagnosticering at HCM

<+ EK G - Forstorrelsesmonstre
<+ Fasikulaert blok?
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HCM 1n Cats

07 &pr 03

10:12:04 am
L'k 762

EGh | s0mm
Hiarte Kat |
General

BOdBE  51/41/0/4
Gmin=  Odii | a=1

Llore in progress

Echo:
2-D Right Parasterna

Long Axis View

MRI — human HOCM




Diagnosticering at HCM

<+ Ekkokardiografi ‘? I
(hypertrofi, SAM) e

< Ventrikelveg ‘“ —— ‘

< Septum og friveg 1 diastole \ : ¢
>6(5) mm | o =

+ SAM

< Obliteration

< LA/AO-ratio

< Papillarmuskler




HCM hos kat

<+ Ekkokardiografi
< 2-D lengdeakse

HOSP. MINDRE

IDIARTHUR HUSKAT 16§-JUN-99
HUSDYR, KVL (HVID -

1S -e2: 30
S. oM RMSM
PHR X 100%
BSA  x. xxw

2 SMALL ANIMAL




Klinik (HCM)

+ Trombeembolisme (”’saddel-trombe™) ved aorta’s
trifurcation med folgende lammelse af dyrets
bagparti (eller hojre forben og cerebrum)




Prognose ved HCM

<+ Asymptomatisk 1 arevis
< Benign?

Pludselig ded
Hjertesvigt

Blodprop
77




Sarkomer-gener ifm HCM:
genotype-fanotype sammenhang

(d

\7
%

« AD males and females equally affected
~ 50% of offspring or affected subjects at risk of carrier status
delayed age of onset (age-related penetrance)
* B-MHC mutations (MYH?7)LI
< earlier onset
< POOr prognosis
< severe hypertrophy
c¢TnT mutations [
< mild hypertrophy
< poor prognosis (SD)
<+ 20% without hypertrophy
MyBPC mutations []
% good prognosis
< mild hypertrophy
< late onset
] Possible selection bias: patients studied in referral centers
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Terapi ved HCM hos kat

Asymptomatisk HCM/HOCM

Symptomatisk HCM/HOCM

Evt. Indendors-kat
<+ Atenolol: 6.25 mg 1 gang dagligt
(monitorere hjertefrekvens)
++/- Magnyl
-Baseres pa atriestorrelse eller
thrombefund
++/- Benazepril/ramipril/enalapril (VV-
hypertrofi)
+Undga depotsteroider, veskeinfusion og
ckstra saltet mad
<+Monitorering ved anastesi for,under og efter
<+Nutraceuticals (taurin-carnitin-fiskeolie)?

Atenor® 50 mg

atenolol

100 tabletter
DuraScan

Indenderskat

< Furosemid 5-10 mg 1-3 x dagligt, +/-
Nitroglycerin and Oxygen

<+Diltiazem 7.5 mg 3 x dgl. og/eller atenolol

AM, Atenolol PM))
<++/- Magnyl

-Baseres pa atriestorrelse eller thrombefund
<+/- benazepril/ramipril/enalapril (VV-
hypertrofi/pleural effusion)
<+Undga depotsteroider, vaskeinfusion og moderat
salt restriktion
< Anastesi risikovurdering med
monitorering/oxygen ved angstesi for,under og efter

<+Nutraceuticals (taurin-carnitin-fiskeolie)?
<+Elektrolyttilskud (kalium)

E




< Avlsdyr

<+ DNA-test
<+ Homozygoter
< Heterozygoter
< Frie

+ Hjerteskanning
< Manifest HCM
< Equivocal
< Frie (positiv DNA-test)

< Alder
<+ DNA-test
< Skanning

< Racer

<+ Hyppighed
< Krav til

< Udstyr

< Person

% Fejlkilder?
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EKKOKARDIOGRAFI - Hjerteskanning

< Skanningsmetoder
»  M-mode
2-D
- Spectral Doppler
< Pulsed, continous
» Color Doppler
» Tissue Doppler

< Strain, Strain rate

» 3-D
< Kombineret Duplex, triplex

< Fordele
< Real-time
» Hurtig
» Noninvasiv
» Relativt billigt
% Transportabel
» God temporal resolution (50 ms)
> God spatial resolution (1 mm)
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< Klinisk anvendelse

Anatomi
Blodflow
Funktion

< Ulemper

Luft (lunger) kan ikke penetreres
Knogler (ribben) kan ikke penetreres
Operator athengigt

Artefakter

Kraver “3-Dimensionalt” tenkning

Fund skal korreleres til andre
kliniske data/test for at stille en
diagnose
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HCM SCFEEM"'IQ within health programme
birlak Katt. Skogkatielingan, Rex Unita katiklubiban Sirka,
SWEFE 5ka Peraer &
for more inform
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Hjerteskanning




Hjerteskanning - lengdeaksesnit




LV end-diastolic dimension = LVEDD M
LV end-systolic dimension = LVESD

IVS end-diastolic = IVSED

IVS end-systolic = IVSES

LV wall end-diastolic = LVWED
LV wall end-systolic = LVWES




Ekkokardiografi - Color Doppler

2:24:49 pm
3V2e 19Hz
H35MHz 160mm
Echeo

M/-2/ 0/%:1

1/2 S

CD Gain = 47

" HR=170bpm

Ventricular Septal Defect / Mitral Insufficiency




