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The aim of this 29-week randomized, positively and negatively controlled study was to investigate whether a nutraceutical containing 1 g leucine and 13 mg pyridoxine can enhance weight loss while maintaining lean muscle mass in obese dogs. Twenty-four healthy, 2-year-old beagles were initially divided into obesification (n = 18) or ideal body weight groups (n = 6). After obesification, the 18 dogs were divided into three weight loss groups and fed one of the following over 12 weeks: nutraceutical with canned adult diet (CAD; ObN), placebo with CAD (ObP), or a canned therapeutic weight loss diet (WLD). Dogs in the ideal body weight (IBW) group were fed maintenance calorie requirements with CAD over 12 weeks. Based on MANOVA, ObN and WLD lost similar amounts of total weight (3.6 ± 0.9 vs. 4.4 ± 1.1 kg, respectively) and fat mass (3.1 ± 0.6 vs. 3.9 ± 0.8 kg, respectively) after 12 weeks of treatment, and more than ObP (1.1 ± 1.2 kg weight; 0.9 ± 1.0 kg fat; p < 0.0001). These data show the nutraceutical is a promising option for successful weight loss in dogs. Maintenance levels of CAD were able to induce weight loss without risk of hypo- or anorexia, or the need to switch diets or restrict energy intake.
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INTRODUCTION

Global estimates published within the last 10 years indicate 41–65% of adult dogs are either overweight or obese (1–5). The greatest prevalence is from dogs 6–10 years old, neutered, and represented most commonly by specific breeds [e.g., Beagle, Labrador Retriever, and Rottweiler; (6)]. Lean Labrador Retrievers have been found to live 1.8 years longer and require long-term treatment for osteoarthritis 3 years later than their overweight sex- and weight-matched peers (7). Overweight and obese dogs also have reduced health-related quality of life, providing strong support for veterinary recommendations for weight loss to improve health and longevity in the dog (8–10).

Diet manipulations to decrease caloric intake have long been the treatment of choice for canine obesity, but adherence and long-term weight maintenance success has proven difficult to achieve (11–18). Most plans involve feeding specially designed therapeutic weight loss diets, typically providing an increased nutrient to calorie ratio, increased fiber and protein content, and reduced kcal/kg food content (15, 19). In cases where switching the diet is not desirable, alternative methods of calorie restriction are required.

In people, a nutraceutical combining 2.25 g leucine and 30 mg pyridoxine has shown promise as an effective aid to manage obesity (20, 21). The premise involves the synergistic ability of the two nutrients to encourage lipolysis, while maintaining lean tissue mass. Leucine is an essential ketogenic branched chain amino acid (BCAA), with highest concentrations (g leucine/100 g food item) in eggs, soy-derived products, and dairy products (22). Leucine has been shown to modulate fat oxidation and energy partitioning between adipose tissue and skeletal muscle. The cross-talk that occurs causes diminished adipocyte lipid storage, increased net fat oxidation, and decreased overall adiposity (21, 23–28). Pyridoxine (vitamin B6) is a cofactor for various macronutrient metabolism enzymes in its active form, pyridoxal 5′ phosphate (PLP). It tends to be highest in fortified foods, but naturally occurring sources of pyridoxine with high concentrations (mg pyridoxine/100 g food item) are pistachios, wheat and rice bran, sunflower seeds, and various spices (22). PLP from pyridoxine supplementation has been shown to attenuate calcium signaling and decrease net lipid storage (20, 21).

The central aim of the study was to determine if a leucine/pyridoxine supplement would enhance weight loss and maintain lean tissue mass in obese dogs losing weight compared to a negative placebo control and a positive weight reduction diet control. We hypothesized the nutraceutical would produce weight loss results similar to the therapeutic weight loss diet, and both diets would induce increased body fat loss with maintenance of lean muscle mass compared to placebo. Dogs maintaining their weight were expected to have consistent results at every time point and were included as a negative control.



MATERIALS AND METHODS


Animals

Twenty-four healthy, 2-year-old male castrated Beagles were assigned to four groups using a random number table. Individual groups were maintained in the same room, and all dogs were individually housed in runs within the laboratory animal facilities of the University of Tennessee College of Veterinary Medicine. Exercise was provided for 30 min two times per day for the duration of the trial. Dogs were deemed healthy prior to inclusion based on physical examination, complete blood counts, plasma biochemical analysis, and urinalysis. The study protocol was reviewed and approved by The University of Tennessee Institutional Animal Care and Use Committee.

Dogs were fed based on group assignments and calculated maintenance energy requirements as described below (see Figure 1). The groups were assigned as followed: obese nutraceutical group, ObN; obese placebo group, ObP; obese therapeutic weight loss diet group, WLD; ideal body weight group, IBW; and each group contained 6 dogs.
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FIGURE 1. Group assignments. BW, body weight; MER, maintenance energy requirement; DEXA, dual energy X-ray absorptiometry; % BF, percent body fat; BCS, body condition score; IBW, ideal body weight; ObN, obese nutraceutical; ObP, obese placebo; WLD, weight loss diet; CAD, canned adult diet.




Pre-study Period

Resting energy requirement (RER; 70 × BWkg0.75) was calculated for each dog based on calculated ideal body weight. Ideal body weight [(current weight x current % lean)/ideal % lean] was calculated using the estimated percent body fat (% BF) relating to each dog's current body condition score (BCS) based on a 9-point scale (29, 30). Current % lean was determined by subtracting the current % BF from 100, and 80% was used as the ideal lean value. Maintenance energy requirement (MER; RER × lifestage factor) was calculated using a lifestage factor of 1.6, corresponding to the recommendation for a castrated adult dog (31).

Dogs were fed a canned adult diet (CAD; Table 1) at MER divided into two daily meals for three (ObP, WLD) or 4 weeks (ObN, IBW). A 4-week period was planned for all groups, but research facility limitations necessitated a slightly shorter timeline for half of the dogs. Using a random number table, ObN and IBW were assigned to the 4-week period, while ObP and WLD were fed for 3 weeks. Dogs had access to food for 45 min at each feeding, and food intake was recorded by measuring residual food weight. Body weight and BCS were recorded three times a week, and feeding amount was adjusted to establish the individual's ideal MER (MERideal) based on achieving or maintaining lean body weight and BCS.


Table 1. Diet nutrient profiles.
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Obesification

Three groups (ObN, ObP, and WLD) participated in a 13-week obesification period. Established MERideal was continued for ObN, ObP, and WLD dogs. Body weight and BCS determination was decreased to twice weekly. In order to induce an overweight or obese state (%BF >30) excess calories were provided from canola oil, vegetable oil, and extruded kitten food. Nutrient profile of the kitten diet is shown in Table 1. Oils were provided as 10 g each, with both meals based on a previously published protocol (32). Due to intermittent soft stools and decreased appetite noted in some dogs, oil dose was decreased by 50% after 5 weeks. Kitten food was given in ¼ cup increments and increased as needed to encourage weight and % BF gain over the final 4 weeks. Dogs that lost or maintained a consistent weight over 1 week during obesification had ¼ can CAD added to their daily food ration. Cans were 370 g and each ¼ increment added ~92.5 g.

The forth group (IBW) maintained their weight on CAD at established MERideal as a negative control for 12 weeks in conjunction with the obesification period. Body weight and BCS were determined once a week. Feeding amount was adjusted in ¼ can increments as needed to maintain ideal body weight and condition. After the 12-week period, IBW dogs had completed the requirements for the experiment and were not used during the treatment period.



Treatment

Excess calories (oil and kitten food) were removed, and the three groups undergoing obesification were maintained on MERideal from CAD (ObN and ObP) or therapeutic weight loss diet (WLD; Table 1). All feeding amounts were decreased to a maximum of 3 cans CAD (1133.3 kcal) or 4.5 cans WLD (1154.5 kcal) per day. The average body weight of all eighteen dogs was 16.0 kg (RER 560 kcal; RER × 1.6 = 896 kcal, MER), so this caloric level limited the dogs to ~20% above calculated MER (~2 × RER). ObN dogs received two nutraceutical capsules (1 g leucine + 13 mg pyridoxine total dose), and ObP dogs received two placebo capsules (corn starch) in a CAD meatball immediately before getting access to their morning meal. The weight (g) of the capsule meatball was recorded as part of the morning meal weight. The combined diet and nutrient content levels based on average caloric intake at study completion across the treatment groups are shown in Table 2.


Table 2. Diet and treatment nutrient profiles based on average calorie consumption.
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During treatment, body weight and BCS determination was decreased to once a week. Treatment was continued until the dog reached 20% BF or up to 12 weeks. For dogs reaching ideal body composition before 12 weeks, the body fat level as estimated by BCS was confirmed using dual energy X-ray absorptiometry (DEXA) prior to treatment termination.



Caloric Consumption

To avoid confounding changes in food consumption due to fasting prior to DEXA, caloric intake calculations were based on average food consumption over 4 days at the end of obesification (baseline) and 1, 4, 8, and 12 weeks into treatment. The fifth day of food recording was dropped to account for morning meal loss and poor afternoon meal consumption post-anesthesia on DEXA days. For the duration of this report, all calories offered and consumed are based on metabolic body weight (kcal/BWkg0.75). In addition, calories offered and consumed during obesification are credited only to CAD to allow for direct comparison of CAD consumption during all phases of the study.



Body Composition

Body composition was determined using HOLOGIC® fan-beam QDR 4500A DEXA (Hologic, Inc., Bedford, MA) at the end of obesification and before starting treatment, serving as the baseline measurement. Dogs were fed their standard evening meal the day prior and then fasted the morning of analysis. An intravenous or intramuscular injection of butorphanol (0.2 mg/kg) and acepromazine (0.05 mg/kg) was given as premedication 10–20 min prior to induction. Propofol (2–8 mg/kg, to effect) was given intravenously, and dogs were immediately placed in ventral recumbency on the DEXA table. Scans were performed using the whole body fan beam setting and analyzed using APEX System Software version 2.3 (Hologic, Inc., Bedford, MA) by the same operator. DEXA was performed again under general anesthesia 1, 4, 8, and 12 weeks into treatment. Additional scans were performed as needed during weight loss to confirm study termination in those dogs reaching ideal body condition prior to 12 weeks.



Statistical Analysis

Based on a power calculation, six dogs per group were considered sufficient to demonstrate significant differences. The calculation utilized assumptions of a difference in mean body fat between treated (ObN) and untreated (ObP) dogs of 15% (increase in body fat from 15 to 25% in treated and 15–40% in untreated dogs), a within standard deviation of 25% in body fat, an alpha of 0.05, and a beta of 0.9. Data was analyzed using MANOVA for repeated measures with SAS® version 9.4 (SAS Institute, Inc., Cary, NC). Rank transformations were applied on variables that exhibited violation of normality and equal variance model assumptions. Multiple comparisons within group, time, and their interaction effects were corrected with Tukey's HSD. P < 0.05 were reported as statistically significant.




RESULTS

Twenty-four dogs started the study and 21 dogs were included in final data analysis. Three dogs (one from each obesification group) did not reach the required 30% BF threshold during obesification and were dropped from analysis. One dog from WLD reached ideal body weight (18.2%BF) at week 8 and ended study participation at that point.


Pre-study Period

Average starting weight and BCS during the MERideal establishment phase for all dogs was 11.7 ± 1.0 kg and 4.6 ± 0.7, respectively. Starting weights were 0.3 ± 0.74 kg above estimated ideal weight (~20 %BF) for ObN dogs and 0.2 ± 0.31 kg below for IBW dogs. All six ObN dogs gained weight while consuming calculated MERideal during the first week, and all six IBW dogs lost weight. One week later, when the other two groups were started, groups were both above (ObN, 0.6 ± 0.75 kg; WLD, 0.1 ± 0.30 kg) and below (ObP, 0.2 ± 0.52 kg; IBW, 0.8 ± 0.38 kg) their estimated ideal weights. Reassessment 1.5 weeks later (1.5 or 2.5 weeks into MERideal establishment phase) revealed ObN dogs were 0.2 ± 0.57 kg above and all other groups were below (ObP, 0.8 ± 0.42 kg; WLD, 0.5 ± 0.22 kg; IBW, 0.6 ± 0.44 kg) their estimated ideal weights. Feeding amounts were increased for dogs not meeting weight gain targets (1/6 ObN, 3/6 ObP, 3/6 WLD, 6/6 IBW), and they were decreased for those above target weight (3/6 ObN, 1/6 ObP, 2/6 WLD) to compensate for these weight changes.

During obesification, CAD amounts offered were increased in dogs that lost or maintained a consistent weight. By the end of obesification (baseline), three ObN dogs were being fed at or above calculated MERideal (1.0–2.2 × MERideal, 1.6–3.5 × RERideal), and three dogs were eating below calculated MERideal (0.5–0.9 × MERideal, 0.9–1.5 × RERideal). This is in comparison to the other obesification groups, in which 10 dogs were being fed at/above (ObP, 1.2–2.0 × MERideal, 1.8–3.3 × RERideal; WLD, 1.0–2.2 × MERideal, 1.6–3.5 × RERideal) and two were fed below (WLD, 0.9 × MERideal, 1.4 × RERideal) calculated MERideal.



Treatment Scale Weight and BCS

There were no differences in body weight (BW) and BCS at baseline or 1 week into treatment within or between obesified groups. At the end of treatment, BW and BCS for group ObP were not different from baseline or 1 week values. In contrast, compared to baseline and 1 week, BW and BCS for group ObN and WLD were significantly different from their respective ending values, but were not different from each other. Group ObP end of treatment BW was different from ObN and WLD (p < 0.0001), but mean BCS did not differ for group ObP vs. ObN, while WLD differed from both (p < 0.0352; Table 3). Based on change from baseline, ObN and WLD lost similar levels of BW after 12 weeks of treatment and more than ObP (p < 0.0001; Table 4).


Table 3. Body weight, BCS, and caloric consumption by obesification group and time point (study week) during weight loss.
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Table 4. Body composition change from baseline by obesification group and time point during weight loss.
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Caloric Consumption


Calories Offered

There were no differences in amount of calories offered (kcal/BWkg0.75) within obesification groups at all time points, except 12 weeks (Table 3). At this final time point, group ObN was offered a greater amount of calories than was offered at baseline (p = 0.0116). Amount of calories offered to group ObN was significantly less than that offered to ObP and WLD, which were not different from each other, at all time points (p < 0.05). When the WLD dog that reached ideal body weight and ended study participation at 8 weeks is included in a comparison of baseline vs. end of study, amount of calories offered to WLD did not differ from ObN or ObP, which differed from each other (ObN, 101.3 ± 12.7 kcal/BWkg0.75; ObP, 134.1 ± 17.3 kcal/BWkg0.75; WLD, 127.9 ± 35.5 kcal/BWkg0.75; p = 0.0077).



Calories Consumed

Caloric intake between obese groups did not differ at obesification treatment baseline. One week into treatment, ObP consumed more calories than at baseline (p = 0.0046), and consumption remained unchanged for the duration. At week twelve, group ObN consumed more kcal/BWkg0.75 than at baseline (p = 0.001). WLD consumed more kcal/BWkg0.75 at weeks 8 and 12 than at baseline (p < 0.006). By the end of treatment, caloric consumption per kcal/BWkg0.75 was similar between all obesification groups.




Body Composition

Body composition data for obesification groups are listed in Table 5.


Table 5. DEXA body composition by obesification group and time point (study week) during weight loss.
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Fat Mass

Within and across obesification groups, both absolute (AF) and percent fat mass (%BF) did not significantly differ at treatment baseline or 1 week into treatment, although ObN exhibited higher baseline mean %BF (42.9%) than ObP (38.7%) or WLD (38.8%). Within groups, ObN and WLD lost AF and %BF compared to baseline (p < 0.0001), while ObP did not. At study termination, WLD AF was significantly less than ObN (p = 0.0173) and ObP (p < 0.0001). ObN AF was also less than ObP (p < 0.0001). %BF of WLD was lower than ObN and ObP (p < 0.0001) at 12 weeks (WLD, 24%; ObN, 30.8%; ObP, 36.0%), but ObN and ObP did not significantly differ from each other. However, change from baseline show that ObN and WLD lost similar levels of AF and %BF after 12 weeks of treatment and more than ObP (p < 0.0001; Table 4). Based on baseline vs. end of study comparisons, including the WLD dog that ended study participation at 8 weeks, WLD end of study AF did not differ from ObN, but both were significantly less than ObP (ObN, 4.0 ± 1.0; ObP, 5.7 ± 0.8; WLD, 3.0 ± 0.7; p < 0.0001).



Lean Mass

Within groups, absolute lean mass (AL) was static across time. Percent lean mass (%LM) was higher at study termination compared to the baseline for ObN and WLD (p < 0.0001), not ObP. Baseline AL was higher in ObP vs. ObN (p = 0.0064), not vs. WLD. At the end of treatment, AL did not differ between ObP and WLD, but ObN was significantly lower than ObP (p < 0.0001) and WLD (p = 0.0431). %LM was consistent both within and across obesification groups at baseline and 1 week. By the end of treatment, WLD %LM was higher than ObN and ObP (p < 0.0003), which did not differ. Based on change from baseline, all three obesification groups maintained similar levels of AL, but ObN and WLD gained more %LM after 12 weeks of treatment compared to ObP (p < 0.0001; Table 4).




Negative Control (Group IBW)

BW, AF, and %BF increased at 8 weeks compared to baseline (p < 0.0086) and decreased back to baseline levels at week 12. BCS, LM, and DEXA total mass were consistent for the duration of the study. %LM decreased over time, although the 12-week level did not differ from baseline. Over time, calories offered (and subsequent caloric intake; p < 0.0001) was significantly decreased to maintain ideal BW. Compared to baseline, calories offered (kcal/BWkg0.75) was decreased by ~35% at study termination in order to maintain ideal BW. This end of study value (139.8 ± 38.9 kcal/BWkg0.75) did not differ from ObP (134.1 ± 17.3 kcal/BWkg0.75) or WLD (117.5 ± 31.1 kcal/BWkg0.75), but was greater than ObN (101.3 ± 12.7 kcal/BWkg0.75; p = 0.0004).




DISCUSSION

These data show overweight dogs consuming maintenance energy levels for their ideal weight achieve similar weight loss results when fed a canned adult diet with a leucine/pyridoxine nutraceutical or a canned therapeutic weight loss diet. This is evident in the significantly reduced body weight after 12 weeks of treatment, which did not differ between the two groups. Nutraceutical dogs lost 3.6 ± 0.9 kg body weight and 3.1 ± 0.6 kg fat mass compared to 4.4 ± 1.1 kg body weight and 3.9 ± 0.8 kg fat mass in dogs consuming a therapeutic weight loss diet. The proportion of weight lost as fat in both groups was similar, despite greater overall caloric intake in the WLD group compared to ObN, with nutraceutical dogs losing 86.1% as fat vs. 88.6% in weight loss diet dogs. These results echo human data in which the nutraceutical blend, in a dose modified for people (2.25 mg leucine and 30 mg pyridoxine), was associated with a total fat mass loss of 1.82 ± 0.70 kg vs. no change of fat mass in the placebo group when consuming a maintenance amount of calories. When calorically restricted (500 kcal/day reduction), nutraceutical human subjects lost significantly more total weight (8.15 ± 1.33 vs. 5.25 ± 1.13 kg, p < 0.01) and fat mass (7.00 ± 0.95 vs. 4.22 ± 0.74 kg, p < 0.01) than the placebo group over the 6-month time frame (21).

Leucine modulates fat oxidation and energy partitioning between adipose tissue and skeletal muscle by diminishing adipocyte lipid storage, increasing net fat oxidation, and decreasing overall adiposity (21, 23–28). This effect is via activation of the mitochondrial biogenesis gene sirtuin1 (SIRT1). SIRT1 is activated by high nicotinamide adenine dinucleotide (NAD+) levels seen during times of high energy demand (e.g., caloric restriction, fasting, and exercise), leading to a general switch from a glycolytic state to one of oxidative phosphorylation (33, 34). Leucine serves as an allosteric activator of SIRT1, reducing the Km for NAD+ and thereby facilitating SIRT1 activation at the lower NAD+ concentrations that characterize the metabolically replete state (35). To achieve this effect, leucine needs to be increased from normal fasting levels (~0.1 mM) to plasma levels of ~0.4–0.5 mM (27, 36, 37). Providing leucine in a single bolus form results in plasma levels of ~0.5 mM vs. a plasma leucine response to protein-rich meals of ~0.25 mM. Thus, although total leucine intake was similar across groups in the present study, the timing of leucine administration (bolus administration) nonetheless results in a greater plasma concentration necessary for SIRT1 activation. While muscle SIRT1 tissue expression initially increased in ObN dogs, it normalized by study completion and SIRT1 adipose tissue expression did not differ by group or time point, likely due to the similar leucine intake across groups [(38). Effect of a Leucine/Pyridoxine Nutraceutical on Energy Metabolism and Satiety in Lean and Obese Dogs [unpublished doctoral dissertation]. [Knoxville (TN)]: University of Tennessee].

The active form of pyridoxine, pyridoxal 5′ phosphate (PLP), has the ability to attenuate calcium signaling, inhibiting calcium movement into adipocytes in vitro and subsequent adipocyte fatty acid synthase (FASN) expression (20, 39–41). In adult dogs, the recommended leucine allowance is 1.7 g/1000 kcal (0.22 g/BWkg0.75), and the recommended pyridoxine allowance is 0.375 mg/1,000 kcal (0.049 mg/BWkg0.75) (42). Based on an average weight of 13.82 kg and 864 kcal/day consumption for the 15 dogs from groups ObN, ObP, and WLD used in final data analysis, they should have been receiving at least 1.5 g leucine and 0.32 mg pyridoxine with diet or diet and treatment per day to meet the allowances. All groups were 65.3–71.7% above the allowance for leucine and 84.8–97.9% above the recommended allowance for pyridoxine. Leucine intake was similar across the groups, but ObN was receiving 5–7x more pyridoxine vs. ObP and WLD, potentially indicating this nutrient as the driving force for the supplement's effect.

The ability to induce weight loss via nutraceutical supplementation without extreme energy restriction is an exciting prospect in dogs since it remains the main method for weight loss. Multiple recommendations regarding restriction levels have been published, including 0.5–0.75 × MERideal (13, 14, 43), 50–100 kcal/BWkg(ideal)0.75 (44, 45), 0.6 × MER of a weight 15% below current weight (46), or 0.45–0.55 × [95 × kcal/BWkg(ideal)0.75] (47). It is generally recommended for dogs to maintain a weight loss rate of 1–2%/week on a restricted intake weight loss plan and dogs in the current study averaged 1.8% (nutraceutical), 2.2% (weight loss diet), and 0.5% (placebo) weekly weight loss while consuming a maintenance level of calories for ideal weight over 12 weeks. While ObP dogs did lose weight, this loss was not significant over time and is likely attributable to the initial adjustment to removal of obesification excess calories.

A major strength of the current study is the use of both positive and negative controls. The leucine/pyridoxine nutraceutical was directly compared to a group of dogs under the same feeding conditions while being supplemented with a daily placebo, which is considered the most robust form of clinical trials (48). An active comparator group in the form of a therapeutic WLD also allowed for efficacy comparison of the leucine/pyridoxine nutraceutical to a standard form of obesity treatment. While blinding would have been ideal, the texture difference between the contents of the leucine/pyridoxine nutraceutical vs. the cornstarch placebo and between the CAD vs. the high fiber WLD made maintaining observer blinding difficult. Finally, a group of dogs that did not undergo any specific supplementation and were fed to maintain an ideal weight for the duration of the study were included as a no treatment control. These control groups, along with the use of laboratory-housed animals in which feeding and medicating are regulated by research staff, improve the reliability of the current results and avoid the common problem of inconsistent owner adherence to weight loss programs (11, 14–18). Additional investigation of the leucine/pyridoxine nutraceutical in naturally obese client-owned dogs is now warranted based on these results.

A potential critique of the current study is that the data are based on a low number of dogs. Based on power calculations, six dogs per group were considered sufficient to demonstrate significant differences. Each group started with six dogs, but three dogs (one from each obesification group) did not reach the required 30% BF threshold during obesification and were dropped from analysis. It is possible that having at least six dogs reach the end of the study in each group would have resulted in a different analysis outcome. For this reason, this data should be considered a pilot foundation for additional research in naturally obese client-owned dogs.

Another potential critique is that nutraceutical dogs were being offered significantly less calories than placebo or weight loss diet dogs for the duration of the study, which may have contributed to the perceived effect. However, calories consumed based on metabolic body weight (vs. calories offered) was not different between the placebo and nutraceutical group at the conclusion of the intervention phase. It should be noted that the initial weight changes in response to feeding during the pre-study period suggests a naturally lower MER in the nutraceutical group. When compared against the lowest reported overall MER of dogs (54.5 kcal/kg0.75; ~0.6 × MERideal), only one of the ObN dogs was being fed below this level by the end of obesification (49). Dropping this dog from analysis as an outlier was considered, but evidence supporting the existence of a naturally lower MER, rather than simple underfeeding, was considered. This dog achieved both high absolute (6.5 kg) and percent (41.8%) body fat levels by the end of obesification, despite being offered a relatively low energy level from CAD. During obesification, all dogs were fed the same level of oil supplementation, and this dog was being offered less kitten food than 13 of the 15 obesification dogs used in the final analysis, suggesting the excess calorie supplementation does not fully account for his efficient weight gain. It also would have been appropriate to consider re-randomization based on individual energy consumption after MERideal had been established, but a behavior observation component of the project restricted animal movement in and out of rooms once initial assignments were made.

An additional objective measure of energy requirements, such as calorimetry, would help confirm or refute feeding amounts. Even though predictive equations are considered reliable, predicted resting energy expenditure (REE) only falls within 20% of the REE measure by indirect calorimetry in 51–57% of dogs (50, 51). Because indirect calorimetry measurements cannot be measured on every client-owned animal undergoing a weight loss plan, the predictive equations are used in practice.



CONCLUSION

These data show dogs eating maintenance energy levels for ideal body weight of a canned adult diet with a leucine/pyridoxine nutraceutical can achieve weight loss similar to dogs consuming lean maintenance levels of a therapeutic weight loss diet. Both groups performed better than a placebo control, but all groups lost weight over 12 weeks. This supplement shows promise as an alternative method to inducing effective weight loss in dogs without excessive caloric restriction or changing to a therapeutic weight loss diet and additional research in naturally obese client-owned dogs is warranted.
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Nutrients (per 1000 kcal) CAD diet WLD diet Kitten diet

Protein (g) 56 8 8
Fat(g) 38 29 57
Carbohydrate () 129 131 61
Crude fiber (g) 2 71 3
Leucine (g) 50 60 92
Isoleucine (g) 20 27 35
Valine (g) 26 4.1 39
Pyridoxine (mg) 24 33 24
Metabolizable energy (kcal/kg) 1021 738 4196

Information provided by manufacturer 2012 product guide average nutrient analysis.
Values not listed in product guide were obtained directly from manufacturer.

CAD, canned adult diet (Science Diet® Adult Canned Gourmet Beef Entrée, Hil's Pet
Nutrition, Inc., Topeka, KS, USA); WLD, weight loss diet (Hil's Prescription Diet® r/d®,
Hills Pet Nutrition, Inc., Topeka, KS, USA); kitten diet (Science Diet® Kitten Healthy
Development, Hill's Pet Nutrition, Inc., Topeka, KS, USA).
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