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Abstract 
    PURPOSE:  Despite a trend toward novel feeding methods, there is a lack of evidence of quantifiable differences between 
feeding modalities in veterinary nutrition. This study, described in approved Cal Poly Pomona ACUC protocol #12.002, looked 
at healthy dogs (n=21) fed a freshly prepared, lightly cooked, whole food (WF) diet balanced with nutrient supplementation 
and formulated to meet NRC 2006 RA guidelines using USDA certified ingredients and information from the USDA standard 
release database and suppliers.  
   METHODS:   Dogs were aged 1 to 6 years, and included adequate representation of small, medium, and large breeds. All 
dogs were eating exclusively a standard commercial extruded (EX) kibble diet prior to the study.  Physical exam findings, 
complete blood cell counts, and comprehensive chemistry panels were collected and recorded at t=0 days, t=180 days, and t= 
365 days, after introducing WF. Data were analyzed using paired t-tests with each dog serving as the experimental unit (SAS, 
2013).   
    RESULTS:  Findings included an increase in mean circulating globulins (P<0.01 at both t=180 and t=365), a corresponding 
decrease in mean albumin (P<0.01 at both t=180 and t=365), with no change (P>0.57) in total protein.  Mean albumin:globulin 
ratios shifted from 1.9 at t=0 to 1.1 at t=365 (P<0.01).  There was a mean white blood cell increase at t=365 (P<0.01), 
including an increase in mean granulocytes at t=180 (P<0.02) and t=365 (P<0.01), within the reference range.  There was no 
change (P>0.49) in red blood cell count, however mean hemoglobin increased at t=180 (P<0.03) and mean hematocrit 
increased at t=180 (P<0.01) and t=365 (P<0.01). There was also an increase in mean creatinine at t=180 and t=365 (P<0.05 
and P<0.03), within the reference interval. There were no notable trends observed on alanine aminotransferase, alkaline 
phosphatase, blood urea nitrogen, or calcium and phosphorus levels (P>0.10). Physical exams, body condition scores, weight 
measurements, and client history deemed all dogs healthy during the study.   
    CLINICAL SIGNFICANCE:  These findings show a measurable difference in some blood parameters, including a measure 
of immune function (A/G ratio), when WF was fed instead of EX to healthy dogs and could provide evidence of the benefits of 
feeding USDA certified ingredients, supplemented with nutrients and formulated to meet 2006 NRC guidelines, as a WF 
feeding modality in dogs. 

Introduction 
There is currently an unresolved ongoing debate among veterinarians, animal nutritionists, 
and the public surrounding the potential benefits and dangers of alternative feeding modalities 
in veterinary nutrition.  Despite an apparent lack of scientific data, the popularity of alternate 
feeding modalities to standard commercial extruded (EX) diets has continued to increase. 
Currently there are limited examples in the literature comparing the clinical effects of any one 
feeding modality over another, and none that we are aware of that attempts to evaluate the 
effects of whole food (WF) maintenance diets on healthy dogs with longitudinal feeding 
studies.  Some recent studies have shown statistically significant increases in digestibility, as 
measured in metabolic cages, in wild felids fed raw WF vs. extruded EX diets, and in 
domestic cats fed either raw WF or cooked WF vs. EX. While differences in digestibility 
between WF and EX were found, no differences in digestibility could be confirmed between 
raw WF and cooked WF. Many potential risks have been associated with raw WF feeding, 
and some scientists have suggested cooked WF may serve as a safer alternative to raw WF 
for those seeking benefits in digestibility. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conclusions and Recommendations 
•  Measurable differences (p < 0.05) were detected in clinical pathology laboratory parameters between 

two different feeding modalities in dogs at t=180 and t=365, including:  
•  An increase in mean circulating red blood cells, hemoglobin, granulocytes, and globulins. 
•  A shift in the mean albumin to globulin ratio was noted. 
•  Mean creatinine shifted upward and remained within the reference interval.  

•  Comprehensive blood panels showed no other significant changes in mean values and no evidence of 
clinical pathologies were found before or after feeding on examination.  

•  Future research should be conducted to further examine the differences between the nutritional 
modalities presented in this study.  

•  Long-term longitudinal feeding trials could be designed to measure any clinical effects of feeding whole 
food diets made from USDA certified meats and ingredients approved for human consumption compared 
to extruded diets formulated from feed ingredients; such studies could include globulin assay, urinalyses, 
c-reactive protein, and imaging. 
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Figure 2: Mean A/G ratio shifted from 1.9 at t=0, to 1.2 at t=180 (p<0.01), and to 1.1 at t=365 (p<0.01). 
Total protein (TP) remained unchanged (p>0.57). Cited references establish physiological ideal for A/G 
ratio at 1.1 (indicated in green) with recommended range of 0.8 to 2.0 (indicated in yellow). Red represents 
values outside the recommended range for A/G ratio. 

Materials and Methods 
•  Data from longitudinal feeding trials were analyzed on a group of 21 privately owned 

healthy adult dogs aged 1 to 6 years, representing various breeds and sizes. 
•  All dogs had previously been fed exclusively a standard commercial EX kibble diet. 
•  Dogs were transitioned exclusively to a WF canine maintenance diet, formulated 

using only USDA certified meats and ingredients approved for human consumption, 
and balanced with nutrient supplementation to achieve nutrient averages that met or 
exceeded recommended averages (RA) for essential nutrient intake in adult dogs as 
provided by the 2006 NRC publication.  

•  WF diets were lightly cooked, fresh frozen, and delivered to the participants in bi-
monthly deliveries arranged by the researchers of the Animal and Veterinary Science 
department at California State University, Pomona.  

•  Dogs remained at home during the study, with their owners.  Owners were given 
strict instructions and guidelines, along with standardized compliance worksheets 
used to track each case. 

•  A minimum six-month commitment to the trials was required and compliance 
worksheets were collected monthly and reviewed. 

•  21 dogs’ owners committed to the first six months (n=21, t=180) 
•  9 of the 21 original dogs’ owners chose to commit to a further six months (n=9, 

t=365) 
•  All dogs were continually fed WF diets without any interruptions during the study. 
•  All dogs were found to be healthy by PE and owner history at t=0, t=180, and t=365. 
Quantitative Objective Assessment  
•  Data analyzed and reported in this study includes body weight measurements using 

the same on site teaching facility scale and CBC and comprehensive canine CHEM 
panels at t = 0 (n=21), t=180 (n=21), and t=365 (n=9).  

•  Lab equipment used included the commonly available Abaxis VetScan HMII for 
hematology and Abaxis VetScan VS2 rotor systems for serology.  

•  Results were analyzed using paired t-tests with SAS (2013).  
In addition to the above collected data, owners collected and recorded data as required by their worksheets. 
Owner reported data was used only to gauge compliance, was reviewed for consistency, and used for tracking 
each participant, but was not included in the study analysis. Owner recorded measurements included daily food 
intake, general comments on acceptance and palatability, weekly weight measurements using the same scale, as 
well as a section for comments in order to report anything unusual or any interruptions in adhering to the protocol.  

Table 2: Summary of dog IDs, WF diet ID, and weight 
measurements. Average weight gain = 4%. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
WF Formulations 
TAD = Turkey and Macaroni   LAD = Lamb and Brown Rice 
BAD = Beef and Potato   FAD = Fish and Sweet Potato 
CAD = Chicken and White Rice 

Canine	  
Iden)fica)on	   Breed	  	  

Age	  
(yrs)	   EX	  Diet	  

WF	  
Diet	  1	  

WF	  
Diet	  2	  

Wt	  (Lbs)	  
t=0	  

Wt	  (Lbs)	  
t=180	  

Wt	  (Lbs)	  
t=365	  

%	  Weight	  
Change	  

Maggie	   Ro)weiller	   5	   Premium	   TAD	   74	   76.4	   3%	  
Baby	   Pitbull	  Mix	   5	   Premium	   TAD	   58.2	   60.1	   56	   -‐4%	  
Lily	  	   Chihuahua	   4	   Premium	   TAD	   8.38	   9.2	   10%	  

Tyson	   Chihuahua	  Mix	   4	   Premium	   TAD	   12.3	   12.5	   2%	  
Biscuit	   Pitbull	   3	   Premium	   TAD	   FAD	   64	   71	   65.2	   2%	  
Killian	   Chihuahua	  Mix	   3	   Premium	   BAD	   10.2	   11.44	   12%	  
Mei	  Mei	   Havanese	   3	   Premium	   BAD	   LAD	   17.5	   16.4	   16.2	   -‐7%	  
Yuki	  	   Lhasa	  Apso	   5	   Premium	   BAD	   LAD	   12.1	   11.8	   12.6	   4%	  

Princess	   Maltese	   2	   Premium	   BAD	   FAD	   10.12	   10.1	   9.7	   -‐4%	  
Nina	   Poodle	  Mix	   2	   Standard	   BAD	   12.31	   13	   6%	  
Moose	   Lab	  /	  Pitbull	  X	   5	   Premium	   BAD	   63.8	   62.3	   -‐2%	  
Brodi	   York	  Terrier	   4	   Premium	  	   CAD	   LAD	   5.9	   7.6	   7.7	   31%	  

Bob	  Barker	   Collie	  Mix	   3	   Premium	   CAD	   75	   69.2	   -‐8%	  
Jack	   Border	  Collie	  X	   4	   Premium	   CAD	   42	   47.4	   13%	  
Mylo	   Jack	  Russel	   2	   Premium	   CAD	   LAD	   14.38	   14.2	   13.7	   -‐5%	  
Sunny	   Gold	  Retriever	  	   4	   Generic	   CAD	   47.3	   47	   -‐1%	  
Ava	   Basse)	  Hound	   4	   Premium	   CAD	   47.1	   45.9	   -‐3%	  
Daisy	   Spaniel	  Mix	   5	   Premium	   CAD	   FAD	   35	   45	   43.4	   24%	  
Duke	   Spaniel	  Mix	   5	   Premium	   CAD	   FAD	   31	   38	   38.4	   24%	  
Lulu	   Malt-‐Poo	   5	   Premium	   FAD	   10.8	   10.6	   -‐2%	  
Roxy	   Bijon	  Poodle	   5	   Premium	   FAD	   11.2	   10.4	   -‐7%	  

Ave	  Diff	   4%	  

Figure 1: Increase in mean RBCs (p<0.01 at t=180 and 365)), HGB (p<0.03 at t = 180), WBCs (p < 0.01 at t=365), and mean GLOB (p<0.01 at t=180 and t=365). Normal 
lab reference interval (RI) are provided as established by the equipment manufacturer and shown in green (within RI) and red (outside RI). 
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Table 1: Blood parameters in dogs fed fresh 
prepared WF diets made with USDA certified meats 
and ingredients approved for human consumption. 
! ! Mean!values! ! !
! n! Initial! Final! SEM! P1value!
Hematocrit,+%+ ! ! ! ! !

Day!0!to!180! 21! 47.32! 50.57! 0.77! 0.01!
Day!0!to!365! 9! 47.28! 53.85! 1.05! 0.01!

Hemoglobin,+g/dl+ ! ! ! ! !
Day!0!to!180! 21! 17.77! 18.44! 0.29! 0.03!
Day!0!to!365! 9! 17.66! 18.42! 0.67! 0.29!

White+Blood+Cell+count,+109/L+ ! ! ! ! !
Day!0!to!180! 21! 7.62! 8.37! 0.50! 0.06!
Day!0!to!365! 9! 6.98! 9.21! 0.65! 0.01!

Granulocytes,+109/L+ ! ! ! ! !
Day!0!to!180! 21! 5.23! 6.28! 0.41! 0.02!
Day!0!to!365! 9! 4.48! 7.44! 0.64! 0.01!

Albumin,+g/dl+ ! ! ! ! !
Day!0!to!180! 21! 4.25! 3.68! 0.06! 0.01!
Day!0!to!365! 9! 4.36! 3.47! 0.11! 0.01!

Globulins,+g/dl+ ! ! ! ! !
Day!0!to!180! 21! 2.32! 2.99! 0.09! 0.01!
Day!0!to!365! 9! 2.32! 3.26! 0.16! 0.01!

Total+protein,+g/dl+ + + + + +
Day!0!to!180! 21! 6.68! 6.66! 0.13! 0.88!
Day!0!to!365! 9! 6.91! 6.73! 0.30! 0.57!

Blood+Urea+Nitrogen,+mg/dl+ ! ! ! ! !
Day!0!to!180! 21! 15.05! 16.33! 1.33! 0.34!
Day!0!to!365! 9! 15.22! 16.00! 2.91! 0.79!

Creatinine,+mg/dl+ ! ! ! ! !
Day!0!to!180! 21! 0.95! 1.07! 0.06! 0.05!
Day!0!to!365! 9! 0.98! 1.13! 0.06! 0.03!

Alanine+Aminotransferase,+µ/L+ ! ! ! ! !
Day!0!to!180! 21! 47.76! 52.81! 3.73! 0.19!
Day!0!to!365! 9! 47.67! 53.11! 6.24! 0.41!

Alkaline+Phosphatase,+µ/L+ ! ! ! ! !
Day!0!to!180! 21! 40.24! 36.38! 6.12! 0.54!
Day!0!to!365! 9! 44.78! 50.44! 10.81! 0.61!

Blood+Calcium,+mg/dl+ ! ! ! ! !
Day!0!to!180! 21! 10.07! 10.05! 0.69! 0.98!
Day!0!to!365! 9! 10.71! 11.01! 0.22! 0.22!

Blood+Phosphorus,+mg/dl+ ! ! ! ! !
Day!0!to!180! 21! 47.76! 52.81! 3.73! 0.19!
Day!0!to!365! 9! 47.67! 53.11! 6.24! 0.41!
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