
	 Key	Points:
	 	Increasing	the	lysine:calorie	ratio	in	a	weight	loss	food	helps	maintain	or	increase	

lean	muscle	mass.	

	 	Enhanced	Prescription	Diet®	r/d®	Canine	dry	pet	food	is	formulated	with	an	increased	
lysine:calorie	ratio	and	amino	acid	profile.	

	 	Gene	expression	profiles	for	obese	dogs	are	clearly	different	from	lean	dogs.

	 	A	clinical	study	confirms	that	dogs	fed	enhanced	r/d	appeared	metabolically	leaner	
(via	genomics).1	

	 	Dogs	participating	in	this	study	lost	an	average	of	22%	body	fat	in	2	months.

A	recent	study	wAs	conducted	to	determine	the	effectiveness		
of	enhAnced	PrescriPtion	diet®	r/d®	cAnine	dry	food	with	An	
increAsed	lysine:cAlorie	rAtio	And	Amino	Acid	Profile	on	weight	
loss	And	leAn	muscle	mAintenAnce	in	overweight	dogs:

	 study	results

	 •		Increasing	the	lysine:calorie	ratio	rather	than	total	protein	helped	dogs	maintain	lean	
muscle	mass	without	the	potential	negative	effects	of	excess	protein	on	kidney	health.	

	 •		Gene	expression	profiles	for	obese	dogs	are	clearly	different	from	lean	dogs.

	 •		Dogs	fed	enhanced	Prescription	Diet®	r/d®	Canine	appeared	metabolically	leaner	
(via	genomics).

	 •		Dogs	participating	in	this	study	lost	an	average	of	22%	body	fat	in	2	months.
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Percent	of	fat	loss	in	2	months*

In	two	60-day	studies,	dogs	fed	enhanced	r/d®	Canine	lost	an	average	of	more	than	twice	the	
fat	compared	with	dogs	fed	the	control	food

*Average for two studies

conclusion

This	clinical	study	shows	that	a	food	enhanced	with	increased	levels	of	amino	acids	
and	soluble	fibers	effectively	helps	obese	and	overweight	dogs	lose	weight.	Based	on	
measurements	of	body	composition	and	genetic	biomarkers,	the	dogs	fed	enhanced	r/d®	
lost	more	fat	and	maintained	more	lean	muscle	mass	compared	with	dogs	fed	a	control	
weight	loss	food.

references
1		Yamka	RM,	Frantz	NZ,	Friesen	KG.	Effects	of	3	Canine	Weight	Loss	Foods	on	Body	Composition	and	Obesity	Markers,	Intern	J	Appl	Res	Vet	Med	Vol.	5,	No.	3,	2007.

	 study	method

	 •		A	2-month	clinical	study	compared	the	efficacy	of	enhanced	Hill’s®	Prescription	Diet®		
r/d®	Canine	with	a	commercially	available,	high	fiber	weight	loss	food.

	 •		A	total	of	30	overweight	dogs	with	greater	than	32%	body	fat	(of	total	weight)	were	
selected	to	participate	in	the	study.			

	 •		The	study	compared	rate	of	weight	loss,	lean	and	fat	body	composition	changes,	stool	
quality,	and	blood	chemistry	changes.

nutritionAl	recommendAtion

For	more	than	40	years,	veterinarians	have	relied	on	Hill’s®	Prescription	Diet®	r/d®	Canine	
brand	pet	food	to	provide	safe	and	effective	weight	loss	for	their	overweight	and	obese	
patients.	Today,	the	field	of	genomics	ushers	in	a	profound	new	era	that	gives	our	scientists	
an	extraordinary	glimpse	inside	the	body’s	metabolism.	This	new	technology	supports	the	
dietary	principles	behind	enhanced	r/d	Canine.

From	the	very	beginning,	the	people	at	Hill’s	Pet	Nutrition	have	remained	constant	in	
their	belief	of	continual	product	improvement	based	on	the	latest	technological	advances.	
Genetic	expression	now	substantiates	that	reformulated	Prescription	Diet®	r/d®	Canine	is	
better	than	ever	before,	and	more	than	ever,	the	clinically	proven1	food	of	choice	for	your	
overweight	and	obese	canine	patients.

enhAnced	PrescriPtion	diet®	
r/d®	cAnine	And	genomics	
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EnhancEd hill’s® PrEscriPtion diEt® r/d® caninE study synoPsis
YAMKA RM, FRANTZ NZ, FRIESEN KG. EFFECTS OF 3 CANINE WEIGHT LOSS FOODS ON BODY 
COMPOSITION AND OBESITY MARKERS, INTERN J APPL RES VET MED VOL. 5, NO. 3, 2007

Traditionally, canine weight loss foods have been based on either high fiber or high crude protein and caloric restricted 
foods. However, simply reducing the caloric content of a food with the addition of dietary fiber doesn’t necessarily 
supply the proper amount of amino acids to maintain protein synthesis relative to protein turnover during weight 
loss. Inadequate protein or amino acid availability results in muscle loss, impaired immune system, and poor hair coat 
quality. On the other hand, balancing foods based on total protein will provide an excess of some essential and non-
essential amino acids and won’t necessarily supply the appropriate balance of amino acids to maintain lean muscle 
during weight loss. As well, high crude protein foods may have negative effects on kidney health1,2 due to processing of 
excess nitrogen.

Because of the relationship between energy and protein on body composition, increasing the lysine:calorie ratio and 
thus the other essential amino acids relative to lysine rather than total protein in foods, may provide an alternative 
means to maintain lean muscle mass in weight management foods without negative implications of excess protein on 
other health indices. In addition, dietary fiber provided either as insoluble or soluble fiber has effects on satiety and 
it is a common practice to add to reduce caloric content and improve insulin sensitivity in weight management foods. 
Thus, the objective of this study was to determine the effect of enhanced lysine:calorie ratio and increased soluble fiber 
(reduced total dietary fiber) compared to a commercially available high fiber weight loss food on weight reduction and 
lean maintenance in dogs as determined by measures of body composition and blood biomarkers.

Thirty dogs with greater than 31% total body fat were utilized in the weight loss study. All dogs in the study lost 
significant weight at d 60 compared to d 0. However, dogs fed enhanced Hill’s® Prescription Diet® r/d® Canine tended 
to lose greater weight (P < 0.07) compared to the control food. In addition, dogs fed enhanced r/d Canine maintained 
greater lean muscle mass (P < 0.02) and had a greater change in fat loss (P < 0.02) compared to dogs fed the control 
food. Increasing the lysine:calorie ratio of the food along with reducing the total dietary fiber provided a greater 
concentration of amino acids required for protein deposition and increased muscle preservation. This study suggests 
that increasing the lysine:calorie ratio and thus, amino acid concentration of the food helped maintain or increase lean 
muscle mass while enhancing fat mobilization for energy in obese dogs.

Although total dietary fiber may have limited efficacy to control satiety, the current data suggest that soluble fiber may 
aid in reducing cholesterol re-absorption from the intestinal tract and suppress hormones that stimulate the hunger 
response. Finally, blood chemistry, electrolyte, and obesity markers were reduced with weight loss. Although these 
markers were not outside of normal ranges, they still provide an indication of the correction in metabolism that is 
occurring. In the current study, cholesterol and creatinine decreased in dogs fed enhanced Hill’s® Prescription Diet® 
r/d® Canine, which may indicate that providing the proper ratios of amino acids has reduced nitrogen processing  
(even though crude protein levels were increased).

suMMary
Feeding dogs a weight loss food enriched in amino acids and soluble fiber with reduced total dietary fiber (enhanced 
Hill’s® Prescription Diet® r/d® Canine) resulted in increased fat loss and greater lean muscle mass compared to a high fiber 
food. In fact, dogs participating in this study lost an average of 22% body fat in 2 months. These results suggest that 
enhancing the amino acid profile (lysine:calorie ratio) and soluble fiber content while reducing total dietary fiber of a 
weight loss food can increase weight loss, fat loss, and lean muscle mass in obese dogs.

rEFErEncEs
1  Klahr S, Buerkett J, Purkerson ML:  Role of dietary factors in the progression of renal disease. Kidney Int 1983; 24:579-587.
2 Deveaux C, Polzin DJ, Osborne CA:  What role does dietary protein restriction play in the management of chronic renal failure in dogs? Vet Clin N Amer 1996; 26:1247-1266.
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summary
•  Gene expression profiling of the blood provides valuable data with regard to 

weight status in a noninvasive procedure

• Genes identified in this study can be utilized to identify new and novel ways to treat or prevent obesity

•  Obese dogs fed a food that shared the same nutritional profile as enhanced Prescription Diet® r/d® Canine Dry lost 2.8 ± 0.8 
kg body fat (41.2% of initial fat mass) in 4 months which was accompanied by a shift from an obese to lean genomic profile 

background
Recently, Yamka et al. (2007) identified the gene expression patterns associated with obesity in beagles. This pivotal study 
provided valuable insight and understanding into the mechanics of obesity in dogs. Forty-two neutered/spayed beagles (average 
age = 7.5 ± 2.8 years) were identified for this study. Dogs were weighed, given a body condition score (BCS; 1=lean, 3=ideal 
and 5=obese) and a blood sample was drawn. Of the 42 dogs identified, 12 were classified as lean (BCS = 2.2 ± 0.3; BW = 
10.5 ± 1.9 kg) and 30 as overweight or obese (BCS = 4.3 ± 0.4; BW = 15.2 ± 3.3 kg). Of the genes differentially expressed, 
59 were expressed higher and 756 were lower in the overweight group when compared to the lean group. Analysis of the 
differentially regulated gene expression revealed that the overweight dogs displayed increased fatty acid metabolism, purine 
metabolism and platelet derived growth factor signaling and decreased nucleotide metabolism, carbohydrate metabolism, 
interleukin signaling, PPAR signaling, IGF-1 signaling, insulin receptor signaling, amino acid metabolism, branch-chain amino 
acid degradation, and lipid metabolism.

canInE WEIgHT Loss sTudy – synoPsIs
Yamka RM, Friesen KG, Gao X, Malladi S and Al-Murrani S. Genes related to obesity in dogs.  
Hill’s Pet Nutrition Center, Topeka, KS, 2007.
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sTudy dETaILs
In the current study, seven neutered/spayed obese beagles (> 35% body fat; 
average age = 5.86 ± 3.34 years; average weight 17.0 ± 3.7 kg) were identified for 
a weight loss study to test the efficacy of a weight loss food that shared the same 
nutritional profile as enhanced Prescription Diet® r/d® Canine dry. The dogs were 
fed for weight loss for a period of 4 months. During the study, all dogs underwent 
DEXA and chemistry screen analysis at 0, 1, 2, 3 and 4 months. In addition, blood 
samples were collected at the beginning and end of the study to characterize the 
nutrigenomic differences resulting from weight loss on the food. 

On average, dogs lost 2.8 ± 0.8 kg body fat (41.2% of initial fat mass) in 4 months. 
In addition, gene expression profiles were modified in these dogs after 4 months of 
weight loss on the food. The nutrigenomic effect of the food can be seen in the shift 
from an obese to a lean profile. Of the genes identified, there was a down regulation 
of genes associated with fat accumulation. Some of the genes identified include:  

•  Long-chain fatty acid coa ligase 1 (acsL1)  
Involved in the activation of long-chain fatty acids for both synthesis of cellular 
lipids, and degradation via beta-oxidation. 

•  growth factor receptor-bound protein 2 (grb-2)  
This gene is linked with blood vessel recruitment for enlargement of fat tissue. 

•  Hypoxia-inducible factor 1 alpha (HF1a)  
 Hypoxia markedly enhances the expression of leptin and VEGF as well as 
stimulating HIF-1. VEGF/leptin/HIF-1 axis is linked with tumor growth, diabetic 
retinopathy, adipose mass enlargement, atherosclerosis and liver regeneration.
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