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Introduc8on


Lamini+s		
pasture	associated	form	

(PAL)	

EMS		
Equine	metabolic	Syndrome					

	

Diet	
non	structural	carbohydrates	

NSC	

Obesity,	IR,	hyperlepCnemia	 sugars,	starch,	fructans	
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Equine Metabolic Syndrome


EMS	
Prelamini+c	metabolic	syndrome	

									Obesity	
general,	regional	
	

	 	
												Hyperinsulinemia	

	
	

IR	
HyperlepCnemia	

Milde	hypertriglyceridemia	 																			LaminiCs 	 														
current	or	historical	evidence	
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Equine Metabolic Syndrome: 
Breeds at risk

Pony	>>	horse	breeds	
	
• Welsh,	Shetland,	Dartmoor	

• Morgan,	miniature	horse,	Spanish	mustang,	
Haflinger,	Fjord,	Arabic	horse,	warmblood	

• Decreased	risk:	thoroughbred,	standardbred	
5	



Insulin Resistance


Obesity	

chronic	inflammatory	status	
Blood	mRNA	TNFa	IL1b	 								

Vick	et	al.,	2008	
	

IR	Diet	rich	in	NSCs	
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McCue	et	al.,	2015	





Major	Alleles	resulCng	in		
	A=>	hyperinsulinemia		
	C=>	Hypertriglyceridemia	

Modifying	Alleles:	B=>	altered	insulin	release	or	clearance,		
																	D	=>	altered	Cssue	uClisaCon	or	lipolysis		
																	E=>	enhanced	insulin	sensiCvity	
																	F=>	elevated	NEF’s	

McCue	et	al.,	2015	
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Obesity – IR – Lamini8s: diet


Diet	
•  Summer	pasture	->	insulin	concentraCon	

•  Fructans													->										“ 	 	“	

• High	starch	diet	->	insulin	sensiCvity	

• Disturbed	fermentaCon	large	intesCne:		lower	
threshold	in	case	of	IR	
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Starch	overload	
	

Lactobacilli	+	streptococci	
	

Lactate	
	
pH	
	

							Lysis	bacteria												mucosal	damage	
	

Enterobacteriacea																permeability	
				toxines	

	
	

VasoacCve	amines	

Blood	
		

Lamini+s	

Concentrates	
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Starch overload


• Overload:	3.5-4g	starch/kg	BW	
	

• Cecal	pH			:	2-3g	starch/kg	BW	

• 		glu	en	insulin	response		<	1.1	<->	1.1-2g	starch/kg	BW	

⇒ RECO:	<	1.1g	starch/kg	BW	per	meal		
or	0.3kg	concentrates	(30-40%	starch)	per	100kg		BW	per	meal	
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Grains: type & treatment


Starch%	 Crude	fiber	%	

corn	 62	 2	

barley	 51	 5	

oats	 37	 10	

Pre-cecale	VC	 Intact	grain	 milled	 puffed	

corn	 30%	 45%	 90%	

oats	 83%	 98%	
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EWpa	 Starch	+	sugar	
Pavo	 Basic	+	 0.79	 25%	

kruidenmelange	 1.05	 43%	
Equifirst	 Fiber	all	in	one	 0.68	 17%	

Sport	cube	 0.89	 35	
Cavalor	 Performix	 0.80	 35%	

Basefeed	essenCal	 0.70	 25%	
Fiber	force	 0,63	 8%	

Kran	 Groove	60	 16%*	
*Only	starch	
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RECO


• Healthy:	<	1.1g	starch/kg	BW	per	meal	
•  EMS:							<0,3	“										“	

• High	energy	req.	=>		oil	supplementaCon		
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Pasture management


1.  Environmental	factors	
2.  Growth	stage	
3.  Plant	species	
	

=>CombinaCon	
‘Warm	season’	grass	<->	‘cold	season’	grass	different	
reacCon	to	cold	°C	
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Pasture management 


      1. 
Environmental factors


•  Temperature	
NSC	x	3	at	10	en	5°C	versus	25-15°C	
	
Species	effect:	cool	<->	warm	season	grass	
	
• Place	
Light	intensity	->	sugar	producCon	
Grass	in	shadow:	lower	NSC	
	 19	



Taraxacum	officinalis	
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Pasture management 




     2. Growth stage


•  Harvest:	embryonal	seeds	
though	also	max.	NSC	
	
•  SomeCmes	selecCve	eaCng	of	seeds	
	
	
	
Growth	arer	mowing:	lowest	in	NSC	<->	overgrazed	
Advice	to	mow	or	rotate	with	other	species	in	case	of	
sensiCve	equines	 21	



Pasture management 


2. Growth stage


• Growth	speed	
	
NSC	concentraCon			in	case	of	fast	growth	arer	grazing	
or	mowing:	transfer	NSC	->	fiber,	N	&	energy	

	
Oren	N	limiCng	factor	for	fast	growth	
Nutrient	def.	->	stress	->	increased	NSC	
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Pasture management 
   


 3. Species

• NaCve	species	
Oren	lower	in	NSC!	
	
Though	

Expensive	
Long	duraCon	unCl	pasture	can	be	used	(up	to	2	years)	
Lower	resistance	towards	overgrazing	
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Pasture management 




4.Prac8ce


•  LaminiCs	season	:	variable	
	
•  <5°C	at	night	for	2	à	3	weeks	+	possibility	to	
overeat	=>	laminiCs	

Late	spring	
Summer	dry	period	=>	stress	

Autum	

Marine	climate	+	mild	winter:	NSC	mid	winter	
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RECO regarding roughage


• No	pasture	acces	during	‘laminiCs	season’	
• Roughage	<	10%	NSC	

• Grass	silage:	lower	NSC	compared	to	hay	from	the	
same	batch	

26	



Analysis: NSC


• By	difference	
NSC	=	100-	(CP%	+NDF%+	moisture%+CFat%+	CA)	
⇒ 	starch,	sugars	+	fructans	but	also	pecCnes,	
gumms,	mucilages	

	
• By	analysis	
NSC	=>		water	soluble	carbohydrates	+	starch	
NSC	=>	ethanol	soluble	carbohydrates	+	starch	
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Verschillende	methodes	om	vezel	te	analyseren	
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Prevalence


1.  Overweight	&	obesity:	19-51%	
Thatcher	et	al.,	2008;	2012;	Wyse	et	al.,	2008;	Robin	et	al.,	2015	

	
2.		EvoluCon	over	Cme?	

2013:	7.8%	
2014:	16.9%		
2015:	23.2%		

Anonymous,	2015	



Predisposing factors


1.  Breed	
2.  Exercise	
3.  Poor	nutriCon	
4.  Environmental	factors	

Hitchens	et	al.,	2016;	Robin	et	al.,	2015;	Giles	et	al.,	2014	

	
=>	PREVENTION	



Pathogenesis


Energy	intake	

Energy	
expenditure	

Gut	microbiota	

Early	life	feeding	

Genes	

Other?	

Ley	et	al.,	2005,	2006,	Turnbaugh	et	al.,	2006,	Ridaura	et	al.,	2013;	
Reilly	et	al.,	2005;	Serisier	et	al.,	2013	



Co-morbidi8es


LaminiCs	

Benign	lipoma’s	
Reduced	performance	

Reduced	reproducCon	Insulin	resistance	

Equine	Metabolic	Syndrome	

Johnson	et	al.,	2009;	Geor	&	Harris,	2009;	Hitchens	et	al.,	2016	

=>	Nega+ve	effect	on	animal	welfare	





Diagnosis
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Raymond	et	al.,	
2013	



Treatment


Psychology	

AcCvity	

Management	

Diet	 Several	Methods	
Decreasing	Energy	Intake	

Decreasing	Dry	Mayer	Intake	
Current	or	ideal	Body	weight	

	
Van	Weyenberg	et	al.,2008;	Geor	and	Harris,	

2009;	Dugdale	et	al.,	2010;	CVB	2013	



Treatment: Psychology


• Convince	owner	=>	overweight/obesity	
• Convince	owner	=>	treatment	
• Give	very	specific	&	detailed	advice	
•  Take	into	account	the	individual	situaCon	=>	
individual	advice	
•  Follow	–up	and	adaptaCon	if	necessary	



Treatment: Diet


•  30%	reducCon	of	energy	intake		
• Based	on	Ideal	BW		
•  StarCng	point	although	more	severe	reducCon	may	
be	necessary	

	evaluaCon	current	energy	intake	
	follow	up	over	Cme	

	
Van	Weyenberg	et	al.,2008;	CVB	2013	



Treatment: Diet


1.  EsCmaCon	of	current	weight?	
Girth	(cm)1.486	×	length	(cm)0.554	×	height	(cm)0.599	×	
neck	(cm)0.173]/3,596,	3,606,	and	3,441		
for	Arabians,	ponies	&	stock	horses		

	 		 	MarCnson	et	al.,	2014	

2.	EsCmaCon	Ideal	BW	in	light	breed	horses?	
Predicted	opCmal	BW	(kg)		
=	starCng	BW-	((StarCng	BCS	-	desired	BCS)	*	22.5kg)	)		

Becvarova	and	Pleasant,	2012	

	



Treatment: Diet

•  	EsCmaCon	Ideal	BW	in	light	breed	horses?	

Predicted	opCmal	BW	(kg)		
=	starCng	BW-	((StarCng	BCS	-	desired	BCS)	*	22.5kg)	)		

Becvarova	and	Pleasant,	2012	

	=>	each	incremental	increase	in	BCS	is	associated	with	
4-5%	increase	in	BW	
	
⇒ 	More	variable	with	higher	BCS	

Witzel	et	al.,	2014	



Treatment: Diet

1.  ReducCon	of	energy	intake	by	30%	
2.  Full	fill	all	other	nutrient	req.!	
3.  Full	fill	minimal	dry	mayer	intake!	

	<->	behavioural	problems	

Late	cut	roughage	+	supplement:	protein,	minerals,	
vitamins		
Straw	=>	dry	mayer	intake	
No	pasture	access	



Treatment: Ac8vity


1.  Gradual	increase	
2.  RealisCc	



Treatment: Management


1.  Gradual	transiCon	(10	days)	
2.  Way	of	feeding	=>	increasing	Cme	eaCng	



Treatment: Management


1.  Gradual	transiCon	(10days)	
2.  Way	of	feeding	=>	increasing	Cme	eaCng	
3.  Follow	up!	
⇒ 	gradual	reducCon	in	energy	intake	to	35%	MER	to	
achieve	a	constant	weight	loss	of	1%	per	week	

Van	Weyenberg	et	al.,	2008	



What aTer reaching ideal BW?


• Gradual	increase	in	energy	intake	

• Maintain	good	habits	

•  Life	long!	
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Feed management

•  Equiball	
• AutomaCc	concentrate	distributors	



Success or failure?


1.  53%	of	dogs	that	start	weight	loss	programme,	
follow	it	for	6	months	

2.  +/-50%	of	dogs/cats	that	reach	ideal	BW,	regain	
weight	arerwards	=>	“jojo	effect”	

German	et	al.,	2016	

	

3.	Overweight	dogs	with	osteoarthriCs	losing	6-9%	of	
weight	have	significant	reducCon	in	limping	

Marshall	et	al.,	2010	



To strong reduc8on in energy


⇒ 	More	IR!!!	
⇒ 	Risk	for	hyperlipidemia	
	
• Moderate	energy	restricCon:	
daily	1.5%	ideal	BW	as	low	NSC	roughage	
	
•  80-60%	MER:	no	negaCve	effect	on	ulcers	&,	behaviour	
(Bruynsteen	et	al.	2015)	
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Conclusion


1.  Obesity					
	=>	chronic	disease	

	 	=>	incurable		
									=>	but	manageable	

2.	PrevenCon	easier	than	cure	
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Insulin sensi8vity & ac8vity


• Many	studies:		
+++	effect	of	acCvity	on	insulin	sensiCvity	(Gordon	et	al.,	
2007;	Powel	et	al.,	2002;	Stewart-Hunt	et	al.,	2006;	Treiber	et	al.,	
2006;	...)	

	

•  Light	acCvity	though	regular	(daily?)	

• Gradual	increase	in	intensity	arer	complete	
recovery	of	laminiCs		
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IR & supplements 
Magnesium

• Humans:	Mg	def	~	diabetes	type	2	

•  Equines:	no	publicaCon	on	Mg	status	in	IR,	
laminiCs,	obese	equines	

=>	Meet	requirements:	7.5g	Mg/day	adult	
warmblood	horse	
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IR & supplements 
Chromium

• Humans:	+	effect	via	insulin	receptor	

• oral	starch	test	hyperinsulinemic	obese	ponies:	
+effect	

⇒ Supplement	2.5-5mg	Chromium	per	day?	
(Vervuert	et	al.	2006)	

• Need	for	more	studies	
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Other	factors	to	consider	



Summary


													 																				Obesity	
•  IR	
	 	 				feed:	glycemic	index	

	
	 	 				acCvity	

	
	 	 						concentrates	
• NSC	
		

	 	 	 								roughage	
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