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Genetic 

Insulitis immune-mediated 

Pancreatitis 

 
Concomitant hormonal diseases: 
Hyperadrenocorticism; 
Growth hormone excess (GH) associated with 
diestro; 

 

Drugs which cause antagonism to insulin: 

Glucocorticoids; 
Progestogens; 

 

Concomitant diseases:  
Renal insufficiency;  
Cardiac insufficiency; 
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Table 1: predisposing factors involved in the 
pathogenesis of Diabetes mellitus in dogs 
(FELDMAN, E.C. .; NELSON, R. W., 2004): 

 
 

Introduction 
 
 
 

 Diabetes mellitus (DM) is considered the 
most common endocrine disease of the canine 
species, with one in every 100 dogs to 12 years old 
will likely develop this endocrine disorder 
(NELSON, R.W., 2010). 

Diabetes mellitus in dogs and cats can 
be classified similar to the disease in humans, 
such as type 1 or type 2, according to the 
pathophysiological mechanisms involved. 
However, the classification into insulin-
dependent diabetes mellitus or non-insulin 
dependent is mostly used and is more suitable 
for these species. Type 1 DM is characterized by 
a combination of genetic susceptibility and 
immune destruction of beta cells with progressive 
absolute insulin deficiency. But the type 2 DM is 
characterized by insulin resistance and beta-cell 
dysfunction, combined with relative insulin 
deficiency, being obesity the major predisposing 
factors. All patients with type 1 DM require 
exogenous insulin to obtain glycemic control, 
while many patients with type 2 DM can be 
treated with diet, weight reduction and oral 
hypoglycemic (FELDMAN, E.C.; NELSON, R.W., 
2004). 

Virtually all dogs exhibit insulin-dependent 
clinical form at the time of diagnosis, characterized 
by permanent hypoinsulinemia and need for 
exogenous insulin to maintain glycemic control 
(NELSON, R. W., 2010). 

The etiology of Diabetes mellitus in dogs is 
not well characterized, but it is certainly 
multifactorial (Table 1). Genetic predisposition, 
immune-mediated destruction of the beta cells, 
exposure to environmental factors, such as disease 
and drugs that cause antagonism to insulin action, 
insulin resistance associated with obesity and 
chronic pancreatitis are considered important risk 
factors for the establishment of this disease 
(NELSON, RW, 2009). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Recognition of Type 2 diabetes mellitus, 
non-insulin-dependent or transient Diabetes is 
uncommon in dogs, and when present is associated 
with diseases or medicines that cause insulin 
resistance (FLEEMAN, L.M.; RAND, J.S., 2001). 

Insulin deficiency is responsible for the 
clinical manifestations of Diabetes and causes: 
decreased use of glucose, amino acids and fatty 
acids by the tissues; increased gluconeogenesis 
and hepatic glycogenolysis with consequent 
elevation of blood glucose concentrations, causing 
hyperglycemia. As the glucose concentration in the 
blood (about 180 to 220 mg/dl in dogs) increases, 
the ability of the kidney tubular cells to reabsorb 
glucose by glomerular filtrate is exceeded, 
occurring glycosuria, osmotic diuresis and 
compensatory polydipsia. The loss of the use of 
glucose by the satiety center leads to polyphagia. 
The loss of calories in the form of glycosuria and 
protein catabolism caused by lack of insulin, which 
is an anabolic hormone, lead to loss of weight and 
muscle atrophy, respectively (GRECO, D.S.; 2001; 
Feldman, 2004). 

Most diabetic dogs has between 4 and 14 
years of age, with peak prevalence between 7 and 
10 years. Diabetes can occur in a juvenile 



	  

 

 

 

 
 
 
 

dog under 1 year of age, but it is unusual. Females 
are affected twice as often as males and the most 
predisposed breeds include: miniature and 
standard Schnauzer, Poodle, Bichon Frise, Fox 
Terrier, Australian Terrier, Dachshund, Beagle, 
Miniature Pinscher, Golden Retriever, Samoyed, 
Keeshond, Maltese, Lhasa apso, and Yorkshire 
Terriers (GRECO, DS, 2001; Nelson, RW, 2010; 
FELDMAN, E.C.; NELSON, R.W., 2004). 

The clinical history of almost all diabetic 
dogs without ketoacidosis includes the classic 
signs of the disease, such as polyuria, 
polydipsia, polyphagia and weight loss. Some 
owners may still report sudden blindness due to 
diabetic cataract. The diagnosis includes finding 
these clinical symptoms associated with 
persistent fasting hyperglycemia (> 180 mg/dL), 
and glycosuria. The mild hyperglycemia finding 
(120-180 mg/dL) is not accompanied by clinical 
symptoms and can occur secondary to other 
diseases that cause insulin resistance, such as 
hyperadrenocorticism, the diestrus or therapy 
with glucocorticoids, early stage of Diabetes 
mellitus, diets higher in simple carbohydrates or 
rarely very stressed and nervous dogs (Nelson, 
RW, 2010). 

We recommend a complete laboratory 
tests (biochemical profile, hemogram, urine test) of 
animals diagnosed with Diabetes to identify 
diseases that may be contributing to the diabetic 
state (such as hyperadrenocorticism), minor 
changes to Diabetes (bacterial cystitis) and 
conditions that require changes in treatment 
(pancreatitis, severe hyperlipidemia) (NELSON 
RW, 2009). 

The main goal of therapy is to control 
secondary clinical symptoms to hyperglycemia and 
glycosuria and prevent the onset of complications 
associated with chronic hyperglycemia. Thus, the 
animals must be submitted immediately to insulin 
therapy and a specific diet; concomitant diseases 
should be controlled; drugs that antagonize the 
action of insulin should be suspended and whole 
females should be castrated. The increase in 
progesterone during diestrus cause glucose 
intolerance and also stimulates growth hormone 
secretion from the mammary glands of female 
dogs, which is a potent inducer of insulin resistance 
(FLEEMAN, L.; RAND, J., 2006). 

The insulin is initiated with an insulin 
intermediate-acting, i.e. recombinant human NPH 
insulin (e.g. Humulin, Eli Lilly, 100 U/ml, Novolin, 
Novo Nordisk, 100 U/ml) or Slow swine origin 
(veterinary product, Caninsulin, 

 
Intervet, 40 U/ml) in initial dose of 0.25 to 0.5 U/kg 
every 12 h subcutaneously (FLEEMAN, L.M.; 
RAND, J.S., 2001). Owners should be instructed 
about the proper handling of insulin, including forms 
of storage and validity (cooling in the refrigerator for 
30 days), application sites, removal of bubbles, the 
insulin bottle homogenization and especially, on the 
use of syringes insulin of 30 units or 0.3 mL for 
small and medium dogs and 100 units or 1 mL for 
large dogs. 

The goal of insulin therapy is to obtain blood 
glucose levels throughout the day between 100 and 
250 mg/dl and during the maximum peak action of 
insulin, which is the lowest on the glucose 
concentration of the day (nadir glucose), glycemia 
should be between 100 and 200 mg/dL. The peak 
of insulin can vary between animals, but on average 
it occurs 6 hours after the application (between 4 
and 8 hours), being the duration of its effect around 
12 hours (range 10-14 hours). Diabetic dogs require 
a few days to adapt to the effects of exogenous 
insulin and the initial adjustments of insulin dose 
should happen preferably after 4 to 7 days of 
therapy institution. It is important to recognize and 
avoid hypoglycemia (glycemia <80 mg/dL), which 
may clinically manifest through prostration, 
lethargy, drowsiness, incoordination and seizure. 
The future adjustment of insulin dose should be 
made based on the peak glycemia (approximately 6 
hours after administration of insulin) and fasting 
(immediately before the application of morning 
insulin), preferably. Every time the blood glucose is 
below 80 mg/dl or greater than 250 mg/dl, insulin 
dose should be reduced or increased, respectively. 
Error handling and proper nutrition should always 
be checked before modifications to the protocol are 
imposed (FELDMAN, E.C.; NELSON, R. W., 2004). 
  The monitoring of long-term Diabetes can be 
performed by evaluating the serum fructosamine 
concentration (CHANDALIA, H.B. & 
KRISHNASWAMY, P.R., 2002). The fructosamine 
is a glycated protein resulting from non-enzymatic 
and irreversible binding of serum proteins with 
glucose, non-insulin dependent manner. The 
fructosamine is a marker of blood glucose during 
the life of circulating protein, or approximately 1 to 3 
weeks, depending on the protein (NELSON, R. W., 
2009). The higher the average glucose 
concentration of the last three weeks, the higher the 
concentration of fructosamine. This marker is not 
affected by acute elevations of blood glucose, but 
may be affected by hypoalbuminemia and 
hyperlipidemia 



	  

 

 

 

 

 

 

 
 
 
 

(FELDMAN, E.C.; NELSON, R.W., 2004). The 
reference values and glycemic control in diabetic 
dogs according to the fructosamine concentrations 
are described in Table 2. 

 
Table 2: Glycemic control evaluation according to 
the concentrations of fructosamine. 

 
 
 
 
 
 
 
 
 

Reference: FELDMAN & NELSON, 2004 

 
When observing loss of glycemic control, 

the response of fructosamine (with elevation 
values), occurs almost concurrent to 
hyperglycemia, however returning to the three-
week reference values after treatment response 
(DAVISON LJ, 2012). 

Feeding diabetic animals and physical 
activity are important allies of glycemic control. The 
animal should be fed simultaneously to the two 
applications of insulin, i.e., every 12 hours 
(DAVISON L. J., 2012). It is also recommended for 
most animals an "extra" meal of 4 to 5 hours after 
morning application of insulin to reduce the risk of 
hypoglycemia in insulin peak (6 hours after 
application). 

The specific diet therapy for diabetes 
mellitus canine is of fundamental importance and 
aims to assist in the correction or prevention of 
obesity, offer similar caloric density in all meals and 
minimize post-prandial hyperglycemia by increasing 
the fiber content in food. Obesity causes insulin 
resistance, promoting changes in insulin response 
in diabetic and obese dogs. The effective weight 
loss requires caloric restriction, through a diet low 
in fat and high in fiber, and increase in energy 
expenditure through physical activity (R. W. Nelson, 
2010). Diets with moderate amounts of fiber are 
beneficial to improve glycemic control in diabetic 
dogs (GRAHAM P. A. et al., 2002). Commercial 
diets containing around 12% of insoluble fiber or 
8% of a mixture of insoluble and soluble fibers are 
considered to be effective in helping to glycemic 
control in diabetic dogs (FLEEMAN L.; RAND J., 
2006; R. W. NELSON, 2010). 

Most diabetic dogs may have a relatively 
normal life. The prognosis 

 
for dogs with uncomplicated Diabetes mellitus is 
good, and much depends on the owner's 
commitment to treat your pet, the presence of 
concomitant diseases and ease the regulation of 
blood glucose (NELSON & COUTO, 2004). 

Objectives 
 

This study aimed to: 
● Evaluate the daily dose of NPH insulin required to 
achieve glycemic control in diabetic dogs;; 
● Evaluate the improvement of laboratory 
parameters such as blood glucose, fructosamine, 
cholesterol, triglycerides, ALT and FA before and 
two months after the introduction of insulin therapy 
and diet therapy. 
● To evaluate the therapeutic efficacy of human 
NPH insulin associated to the Equilíbrio Veterinary 
O&D diet (Total Alimentos) formulated specifically 
for diabetic dogs. 

Material and Methods 
 

Ten diabetic dogs were treated at the 
Veterinary Hospital of the University of Santo 
Amaro, in the period of April to September 2012, 
being 9 females and 1 male, with a mean age of 8.6 
± 2.4 years. The study included both newly 
diagnosed animals (n = 7/10) as diabetic dogs 
already in treatment (n = 3/10). 

The diagnosis of Diabetes mellitus was 
based on fasting hyperglycemia finding (> 180 
mg/dL) and glycosuria to urine test type 1. Diabetes 
treatment consisted of intermediate-acting insulin 
NPH Humulin® prescription or Novolin®, at doses 
of 0,3UI/kg every 12 hours for dogs over 20kg and 
0,5UI/kg every 12 hours for dogs weighing less than 
20 kg, in addition to diet therapy for diabetic dogs 
Equilíbrio Veterinary O&D of Total Alimentos. The 
timing of feeds was previously established 
according to the following scheme: 

● Feeding together with the first application of insulin 
(Ex .: 8h) 
● Feeding 4 hours after administration of insulin (Ex.: 
12h) 
● Feeding together with the second application of 
insulin (Ex .: 20h) 
   The daily amount of food given to the 
animals took into consideration the body condition 
score on the five-point system (BURKHOLDER W. & 
J. TOLL P. W., 2000), which is calculated according 
to the formulas described in Table 4 to 5. 



	  

 

 

 

 
 
 
 

Table 4: Formulas used to calculate the amount of 
daily ration to be eaten by obese and diabetic 
animals (Score 4 or 5): 

 

Entire females Castrated females 

80 kcal x P 0,75 65 kcal x P 0,75 

  
Entire males Castrated males 

85 kcal x P 0,75 75 kcal x P 0,75 

Diez, M. & Nguyen P., 2006. 

 
Table 5: Calculation of the amount of feed 
given to diabetic animals with ideal weight or 
underweight: 

 
mean age and standard deviation of 8.6 ± 2.4 years 
and average weight of 15.1 ± 9,72kg. The racial 
distribution of these animals comprise Beagles 
(10% of cases, n=1/10) Greyhound (10% of cases, 
n=1/10), Poodle (10% of cases, n=1/10), Golden 
Retriever (10% of cases, n=1/10), Labrador (10% of 
cases, n=1/10), Pointer (10% of cases, n=1/10) and 
40% mixed breed dogs set (n=4/10). 30% of these 
animals (n=3/10) were castrated. The graphical 
representation of these epidemiological 
characteristics is in Figures 1 and 2. 

Sex	  

	  

ECC (1-5) 1-2 (underweight) 3 (ideal weight) 

Kcal/day 120 x P 0,75 95 x P 0,75 

Diez, M. & Nguyen P., 2006. 
 

Laboratory tests such as blood glucose, 
fructosamine, triglycerides, cholesterol, ALT and FA 
were previously performed at the beginning of 
insulin therapy and diet therapy (T0), and repeated 
two months (T2) after the start of treatment. 
Laboratory tests were carried out in the Veterinary 
Clinical Laboratory of the 

 
 
 
 
 
 

 
Female 

 
 
 
 
 
 
 

Male 

Faculty of Veterinary Medicine of UNISA, São 
Paulo. 

Blood glicose¹ was measured by a 
colorimetric method (kinetic 2 points), the 
frutosamina² by the kinetic method of fixed time, 
cholesterol³ and triglicérides4 were determined 
by biochemical method Endpoint, the ALT5 and 
FA6 by kinetic method. 

The animals were evaluated every 7 or 
15 days over a period of two months and in all 
returns the animals were weighed, their 
measured blood glucose (blood sugar spike 
and/or fasting) and symptoms monitored 
(polyuria, polydipsia, polyphagia and loss or 
weight gain).  The food 

Figure 1.  Gender frequency (male and female) of the ten 
diabetic animals treated at the Veterinary Hospital of UNISA in the period of April 
2012 to September 2012 (São Paulo, SP). 

was properly weighed in consultation act so that the 
owner knew exactly the amount that his pet should 
eat a day. 

SRD Galgo 

Beagle 

Pointer 

Golden 

Labrador 

Poodle 

Participants owners of the project  
received a leaflet with guidelines diabetic of the 
animal handling and all signed consent form. 

Results and Discussions 
 

Ten diabetic dogs were included in this 
study, nine females and one male,    with 

 

1Glucose PAP Liquiform: Kinetic Fixed Time / GOD – Trinder,Labtest, Ref84; 
2 Fructosamine Colorimetric Method, Labtest, Ref   97; 
3Cholesterol Liquiform: Enzymatic Colorimetric - Trinder / Final Point Reaction, 
Labtest, Ref76; 
4Triglycerides  Liquiform:  Enzymatic Colorimetric -Trinder; 
5ALTLiquiform: Kinetic UV - IFCC, Labtest, Ref108; 
6 Alkaline Phosphatase Liquiform: Kinetic Final Point Reaction, Labtest,  Ref87; 

Figure 2. Racial distribution of the ten diabetic animals treated 
at the Veterinary Hospital of UNISA in the period of April 2012 
to September 2012 (São Paulo, SP). 

 
Among the ten diabetic dogs studied, three 

(30%) had a previous diagnosis of Diabetes and for 
this reason were already being treated with insulin, 
while seven dogs (70%) were newly diagnosed 
diabetics. Of the three animals treated with 
Diabetes, one fed on diet therapy, with light food 
and with food for puppies. The average time in 
which these animals were being 
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Animal Glicemia ALT FA 

(mg/dL) 

T0 T2 T0 T2 T0 T2 T0 T2 T0 T2 T0 T2 

Média   420,1 210,8 470,6 341,5 324,7 240,2 148,4 58,3 184,3 127,2 503,7 253,2 

DP 210,4 127,4 105,5 61,5 124,8 75,2 180,4 14,2 126,4 98,3 351 138 

VR 60-120 225-365* 116-270 50-150 7-92 10-160 

         10 
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treated was 18.6 ± 15.1 months, ranging from 8 
months to 3 years. 

The average dose and standard 
deviation of insulin by applying at the end of the 
two months of treatment protocol were 0.46 ± 
0,18UI/kg/BID (Table 1). 

 
Table 1 - NPH insulin dose used by application 60 
days (T2) after the start of therapy in 10 diabetic 
dogs treated at the Veterinary Hospital of UNISA, 
from April 2012 to September 2012 (São Paulo, 
SP. 
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Figure 3 - Comparison of the values of fasting glucose (at T0 and 
T2) of the ten diabetic animals treated at UNISA Veterinary 
Hospital in the period April to September 2012 (São Paulo). 
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Figure 4 - Comparison of fructosamine values (at T0 and T2) of the 
ten animals treated at the Veterinary Hospital UNISA in the period 
April to September 2012 (São Paulo). 
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Laboratory tests such as blood glucose, 
fructosamine, cholesterol, triglycerides, ALT and 
ALP were done prior to the institution of therapeutic 
Equilíbrio O&D diet and insulin therapy (T0) and 
after two months (T2) treatment in all animals. The 
average values of these laboratory parameters at 
T0 and T2 are described in Table 2 and Figures 3 
to 8. 

 
Table 2 - Laboratory results of 10 diabetic dogs - 
before (T0) and 2 months after (T2) the institution of 
diet Balance O & D and insulin therapy 
- Attended at Veterinary Hospital UNISA from April 
2012 to September 2012. 
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Figure 5 - Comparison of serum levels of triglycerides (at T0 and 
T2) of the ten animals treated at Veterinary Hospital UNISA in the 
period April to September 2012 (São Paulo). 

 
       

       
       
       

Legend: ALT = alanine aminotransferase, FA = Alkaline Phosphatase, SD = standard deviation, VR = reference value. 

* Consider the value of 350-450 a glycemic control from good to excellent in diabetic dogs in treatment. 

 
 
 
 
 
 
 
 
 

1 2 3 4 5 6 7 8 9 10 

Animal 
(kg) 

Insulin dose (T2) 
Day Night 

(UI/kg) (UI/kg) 
 

 27,8 0,6 0,4 0,5 

 7,6 0,3 0,6 0,45 

  0,5 0,5 0,5 

 28,5 0,3 0,3 0,3 

 7,4 1,0 1,0 1,0 

 12,3 0,4 0,4 0,4 

 7,25 0,4 0,4 0,4 

 8,6 0,6 0,6 0,6 

 23,6 0,5 0,5 0,5 

10 26,5 0,46 0,46 0,46 

 15,56   0,46 

DP 9,72   0,18 

DP = Desvio Padrão 
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Cholesterol (mg/dL) 

 
standard deviation and average of 148.45 ± 
180.38 mg/dL; hypercholesterolemia was 
observed in 60% (n=6/10) with mean and 
standard deviation of 324.74 ± 124.82 mg/dL; the 
increase of ALT in 60% (n=6/9) with average and 
standard deviation of 184.33 ± 126.40 IU/L and 
increased AF 100% (n=10/10) with mean and 
standard deviation to 503.74 ± 351 IU/L. 

After the establishment of our treatment 
protocol, the same tests were repeated. Of the 
ten animals, eight (80%) achieved a satisfactory 
blood glucose level (fasting glucose 

T0 T2 

Figure 6 - Comparison of serum cholesterol values (at T0 and T2) 
of the ten animals treated at Veterinary Hospital UNISA in the 
period of April to September 2012 (São Paulo). 
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Figure 7 - Comparison of ALT levels (alanine aminotransferase) at 
T0 and T2 of the ten animals treated at Veterinary Hospital UNISA 
in the period of April to September 2012 (São Paulo). 
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Figure 8 - Comparison of serum levels of FA (alkaline 
phosphatase) at T0 and T2 of the ten animals treated at Veterinary 
Hospital UNISA in the period of April to September 2012 (São 
Paulo). 

 
Prior to the institution of the hypocaloric 

diet, hyperglycemia was observed in 90% (9/10) 
of cases with mean and standard deviation of 
420.11 ± 210.47 mg/dL. The only normoglycemic 
animal was already being treated with insulin for 
a year. 

Fasting hypertriglyceridemia was observed 
in 30% of cases (n = 3/10) with 

<250 mg/dL), but 100% had serum fructosamine 
levels below 450 mmol/L, indicating a glycemic 
control from good to excellent. Persistent 
hyperglycemia in two animals can be attributed to 
suboptimal dose of insulin, short duration of 
effect of insulin, improper administration of 
insulin by the owner or possible associated 
endocrinopathy (NELSON R.W., 2009). 

Serum triglyceride concentrations 
returned to normal in all animals in T2, with mean 
and standard deviation of 58.34 ± 14.21 mg/dL; 
hypercholesterolemia persisted in three animals 
(30%), with mean and standard deviation of 
240.26 ± 75.22 mg/dL. Hyperlipidemia is usually 
present in 50% of diabetic animals similar to what 
was observed in our study, with 60% of the 
animals showing 30% hypercholesterolemia and 
hypertriglyceridemia (THOMASON et al., 2007). 
The elevation of serum triglycerides and 
cholesterol occurs due to increased lipolysis and 
greater availability of free fatty acids to the liver 
for synthesis of very low density lipoproteins 
(VLDL), and reduced hepatic cholesterol 
degradation (NELSON R.W., 2009). 

The clinical-pathological abnormalities 
associated with the liver, common in diabetic 
dogs, are usually caused by hepatic lipidosis and 
less commonly by subsequent biliary obstruction 
consequence of lipid metabolism disorders, 
being the increased ALT and FA and 
hyperlipidemia the most frequent findings 
(NELSON R.W., 2009). Despite the serum ALT 
and FA concentrations persisted above normal in 
some animals, the mean values of these liver 
enzymes in T2 were well below T0, mean ALT 
and standard deviation of 127.21 ± 98.33 mg/dL, 
and FA 253.18 ± 138.18 mg/dL. The 
standardization of these tests appears to require 
a longer treatment time and must be monitored 
again at 30 or 60 days. 

The average dose of NPH insulin 
required to achieve glycemic control in the ten 
diabetic dogs was 0.46 ± 0.18 IU/kg every 12 
hours, a dose recommended in the literature 
(FELDMAN E.C.; 
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Nelson, R. W., 2004). Dogs over 20 kg, often 
require lower doses of insulin, whereas small dogs 
require higher dosages, as noted in our results, in 
general a dog 6 kg was treated with the higher 
dose of insulin (1 IU/kg/IDB) and another 29 kg was 
treated with the lower dose (0.3 IU/kg/BID). 

It can be said that the NPH insulin 
therapy and used therapeutic diet in 10 diabetic 
dogs of this study, the short duration of the 
project, proved to be effective with improvement 
of clinical symptoms, including weight gain, and 
laboratory tests satisfactorily (Figures 9 and 10). 

 
Such information is not available for dogs and more 
studies are needed to try to establish the minimum 
chromium intake in the recommended diet for healthy 
dogs (Anderson, R.A., 1998).

The therapeutic diet used in this study is 
characterized by being rich in fiber (dry matter 
10%) and protein (30% dry matter), restricted in 
fat (7.5%), contain complex carbohydrates, in 
addition to L-carnitine and picolinate chromium, 
these characteristics considered ideal for a 
diabetic animal (CENTER, AS, 2001). It aims to 
minimize the post-prandial hyperglycemia and 
maintain ideal body weight, providing all the 
necessary nutrients. The diet should be rich in 
fiber, both soluble and insoluble. Soluble fibers 
act in the gastrointestinal tract, being fermented 
in the colon, increase satiety, promote reduction 
of postprandial hyperglycemia and collaborate in 
reducing the levels of triglycerides and 
cholesterol, making it essential to the diet of 
diabetic and obese dogs. Most regular diets for 
adult dogs have between 1% and 4% of dietary 
fibers in the dry matter, while the therapeutic 
diets for diabetes and/or Obesity have about 8 to 
12%, reaching 25% (BORGES, FM 2003). 

The L-carnitine increases the conversion 
of energy from the oxidation of fatty acids 
catabolism and protects muscles during weight loss 
caused by the disease (CENTER, 2001). In a study 
carry out by Secombe, D.W. et al., 1987, after four 
weeks of L-carnitine supply to rabbits, which are 
fed on high-fat diet, there was a reduction of 
hepatic steatosis and significant decrease in 
triglycerides, cholesterol and the total plasma 
protein. Chromium, in turn, is a mineral essential in 
the diet and is involved in the metabolism of 
carbohydrates and lipids. These are necessary for 
the cellular absorption of glucose. Supplementation 
of chromium may improve insulin sensitivity and 
has been used as adjuvant treatment of Diabetes 
mellitus in humans (SCHACHTER S., 2001). 
Chromium levels in the human diet in developed 
countries are considered suboptimal. 

 
 

Figure 9: Diabetic animal, female, SRD, extremely thin, with a 
body condition score (BCS) 1 (1-5) before treatment (A and B) 
and ECC 2.5 (C) 30 days after treatment. 

 

 
Figure 10: Diabetic animal male, SRD with body condition 
score (BCS) 2.5 (1-5) before treatment (A and B) and ECC 3.5 
(C and D) 60 days after treatment. 

 

Conclusions 

We can conclude that: 
● The insulin therapy associated with therapeutic 
Equilíbrio Veterinary O&D was effective to obtain 
fasting blood glucose within the values considered 
ideal (100-250 mg/dL) in 80% of cases and serum 
fructosamine values indicating good control to 
excellent in 100 % of cases. 
● Laboratory abnormalities such as increased 
alanine aminotransferase, alkaline phosphatase, 
triglycerides and cholesterol were frequent findings 
in our study, and presented significantly lower 
mean values after two months of therapy. 

A  
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