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Abstract

Canine diabetes mellitus is a frequent endocrinopathy associated with chronic hyperglycemia, metabolic imbalance,
and secondary hepatic, pancreatic, and renal disturbances. The present study evaluated the clinical and paraclinical
effects of adjunctive administration of Diavit in dogs diagnosed with insulin-dependent diabetes mellitus. Ten adult
dogs (5 males, 5 females), aged 4-16 years, were included. All animals received insulin therapy, dietary
management, and oral supplementation with Diavit for 30 days. Hematological, biochemical, glycemic,
fructosamine, and ultrasonographic assessments were performed before and after supplementation. Mild reductions
in erythrocyte indices and significant leukocyte differences between sexes were identified. Hepatic enzymes were
increased in several dogs, suggesting associated hepatopathy. Mean serum glucose decreased from 198.6 to 171.6
mg/dL in males and from 204.5 to 164.9 mg/dL in females after treatment. Fructosamine concentrations also
declined significantly within groups (p<0.05). Ultrasonography revealed pancreatic and gastrointestinal
abnormalities in selected cases. The results suggest that Diavit may provide beneficial adjunctive metabolic support
in diabetic dogs when combined with standard insulin therapy.
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1. Introduction alterations of the exocrine pancreas are frequently

associated with endocrine pancreatic dysfunction
Canine diabetes mellitus is a complex metabolic and may contribute to progressive [-cell
and endocrine disorder characterized by insulin destruction  [2].  Furthermore, the close
deficiency and  persistent  hyperglycemia, bidirectional  relationship between diabetes
associated with  significant alterations of mellitus and pancreatitis has been extensively
carbohydrate, lipid, and protein metabolism. The documented, pancreatic inflammatory processes
management of this condition requires an being capable of inducing endocrine dysfunction,
integrated therapeutic and monitoring approach, while diabetes mellitus may aggravate pancreatic
including insulin therapy, dietary management, injury through persistent metabolic imbalance [3].
glycemic monitoring, and identification of Diabetes mellitus is also frequently associated
associated systemic complications [1]. with important disturbances of lipid metabolism,
In recent years, increasing attention has been particularly hypertriglyceridemia and altered fatty
directed toward the role of the exocrine pancreas acid metabolism secondary to insulin deficiency.
in the pathogenesis and progression of canine Previous studies conducted in diabetic dogs
diabetes mellitus. Experimental and clinical demonstrated a significant association between
investigations demonstrated that inflammatory dyslipidemia, insulin resistance, and hepatic

metabolic dysfunction [4].
] — _ From a therapeutic perspective, recent research
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metabolic control. Polyphenol-rich extracts have
been shown to exert antioxidant and
hypoglycemic effects through modulation of
insulin sensitivity and reduction of intestinal
glucose absorption, suggesting their possible
utility as adjunctive therapeutic agents in diabetes
management [5].

The increasing incidence of pancreatic endocrine
and exocrine disorders observed in the canine
population has been associated with multiple
environmental and metabolic factors, including
sedentary lifestyle, reduced physical activity,
industrially processed diets, chronic stress, and
inadequate  nutritional ~ management.  The
cumulative action of these exogenous and
endogenous factors may progressively impair
pancreatic homeostasis and contribute to the
development of metabolic and endocrine
dysfunctions.

Persistent digestive disturbances manifested by
anorexia, bulimia, weight loss, obesity, or fecal
alterations may represent early indicators of
pancreatic dysfunction. It is currently recognized
that exocrine pancreatic impairment is closely
associated with alterations affecting the endocrine
compartment responsible for the regulation of
glycemic homeostasis. Progressive deterioration
of  pancreatic endocrine  secretion may
subsequently induce reduced insulin production
and the development of insulin-dependent diabetes
mellitus.

Therefore, the aim of the present study was to
evaluate the clinical, hematological, biochemical,
metabolic, and ultrasonographic  alterations
identified in dogs diagnosed with insulin-
dependent type 1 diabetes mellitus. In addition,
the study aimed to assess the effects of Diavit
supplementation, administered in association with
insulin therapy and dietary management, on
glycemic control and metabolic status in the
investigated animals.

2. Materials and methods

Study Group

The study was conducted on a group of 10 dogs
diagnosed with insulin-dependent type 1 diabetes
mellitus, selected based on clinical examination
and paraclinical confirmation of persistent
hyperglycemia. The study population included 5
males and 5 females, aged between 4 and 16
years, belonging to different breeds and weight
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categories, thereby ensuring representative
variability for the investigated canine population.
The animals investigated presented clinical signs

suggestive of diabetes mellitus, including
polyuria, polydipsia, appetite disturbances
(polyphagia or dysorexia), body weight
alterations, and, in some cases, digestive

manifestations. The diagnosis was established
through the correlation of clinical findings with
biochemical investigations, particularly persistent
elevation of blood glucose concentrations.
Paraclinical evaluation confirmed the presence of
insulin-dependent type 1 diabetes mellitus in all
investigated dogs.

Biological Sample Collection and Laboratory
Analysis

Blood samples were collected under aseptic
conditions from the cephalic or jugular vein,
depending on patient size, vascular accessibility,
and clinical status. Prior to sampling, the
collection site was prepared by hair clipping
followed by thorough antisepsis in order to
prevent  contamination. = Whenever clinical
condition allowed, blood samples were collected
after a fasting period of approximately 8-12
hours.

Samples intended for serum biochemical analysis
were collected into vacutainer tubes containing
clot activator gel, while samples wused for
hematological evaluation were collected into
EDTA K3 vacutainer tubes. Following collection,
serum samples were obtained by centrifugation
and processed immediately or maintained under
refrigerated conditions until analysis.
Hematological analyses were performed using the

automated ProCyte Dx analyzer (IDEXX
Laboratories), allowing rapid and accurate
determination of hematological parameters.

Biochemical investigations were carried out using
the Randox RX Daytona Plus automated analyzer,
ensuring reliable assessment of metabolic, hepatic,
pancreatic, and renal profiles, including serum
glucose, triglycerides, alanine aminotransferase
(ALT), aspartate aminotransferase (AST), alkaline
phosphatase (ALP), creatinine, lipase, amylase,
and fructosamine concentrations.

Biochemical parameters were evaluated before
initiation of  supplementation and after
approximately 30 days of treatment with Diavit,
administered in association with insulin therapy
and dietary management.
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In order to validate the obtained results and
increase analytical accuracy, a subset of samples
was additionally analyzed in a private veterinary
laboratory under standardized working conditions.

Ultrasonographic Imaging Evaluation

Abdominal ultrasonographic examination was
performed in order to identify morphological
alterations of the pancreas and adjacent abdominal
organs. Investigations were carried out using two
ultrasound systems, namely the X Vision MyLab
70 Vet stationary unit and the ECO 2 Vet portable
ultrasound system. Examinations were performed
using ultrasound probes with frequencies adapted
according to patient size and the anatomical
structures evaluated.

For optimal image acquisition, patients were
prepared by clipping the cranial abdominal region
followed by application of acoustic coupling gel.
Ultrasonographic examinations were primarily
performed in B-mode, using transabdominal
longitudinal and sagittal scanning planes. Patients
were examined in right or left lateral recumbency,
as well as in standing (quadrupedal) position,
depending on patient tolerance and on the
anatomical structures evaluated.

The  ultrasonographic  evaluation included
assessment of pancreatic size and shape,
parenchymal echogenicity, capsular integrity, the
presence of peripancreatic alterations such as
edema or inflammatory infiltrates, and the
anatomical relationships between the pancreas and
adjacent abdominal organs.

Therapeutic Protocol

All dogs included in the study underwent a
standardized therapeutic protocol consisting of
insulin administration with individually adjusted
doses according to glycemic values and clinical
response, implementation of a specific dietary
regimen for diabetic dogs with controlled
carbohydrate and lipid content, and administration
of the dietary supplement Diavit for a period of 30
days. The Diavit supplement contains natural
extracts of bilberry (Vaccinium myrtillus L.) and
sea buckthorn (Hippophae rhamnoides L.),
together with meritose, starch, lactose, gelatin,
magnesium stearate, and talc. Its composition is
rich in vitamin C, provitamin A, vitamins PP, B1,
B2, and E, as well as mineral salts including
potassium, calcium, phosphorus, sulfur,
magnesium, manganese, and iron. In addition, the
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supplement contains anthocyanosides,
phytoncides, tannins, organic plant acids, pectins,
and polyphenolic compounds. Glycosides such as
delphinol, myrtillin, and neomyrtillin, derived
from bilberry extract, are recognized for their
hypoglycemic properties and their potential
protective effects on the endocrine pancreas.

The supplement was administered according to the
manufacturer’s recommendations and was used as
adjunctive therapy aimed at improving glycemic
control and supporting the overall metabolic status
of the investigated animals.

Statistical Analysis

The data obtained were statistically processed
using IBM SPSS Statistics software. Descriptive
statistical parameters, including mean values,
standard deviation, and standard error of the mean,
were calculated for all investigated variables.
Graphical representations were generated using
GraphPad Prism software. Comparisons between
males and females were performed using the
independent Student’s t-test, while comparisons

between values obtained before and after
treatment were analyzed wusing the paired
Student’s t-test. Statistical significance was

considered at p<0.05.
3. Results and discussion

Following  diagnosis, = hematological = and
biochemical blood investigations were performed
to identify the systemic alterations associated with
this endocrinopathy.

The statistical indicators related to erythrocyte
count, hemoglobin concentration, and hematocrit
values, recorded separately for female and male
dogs included in the study, are graphically
represented in Figure 1.

The graphical analysis highlights the distribution
and mean variations of erythrocyte, hemoglobin,
and hematocrit values between the two sex
groups.

The evaluation of hematological parameters
revealed  erythrocyte  count,  hemoglobin
concentration, and hematocrit values situated
toward the lower limit of the physiological
reference range, without statistically significant
differences between sexes (p>0.05). The mean
erythrocyte count was 6.83 M/uL in males and
6.80 M/uL in females, indicating relatively similar
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values within physiological limits, although with a
slight decreasing tendency.
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Figure 1. Comparative distribution of erythrocyte parameters in female and male dogs: (a) erythrocytes, (b)
hemoglobin, (c¢) hematocrit

A comparable pattern was observed for
hemoglobin concentration, with mean values of
11.27 g/dL in males and 13.42 g/dL in females.
Regarding hematocrit, the mean values were
37.44% in males and 36.36% in females, without
statistically significant differences between the
two sexes (p>0.05). The graphical analysis of the
hematological parameters presented in the
previously illustrated figures demonstrates the
existence of moderate individual variability. Male
dogs exhibited slightly higher erythrocyte and
hematocrit values, whereas females showed
relatively higher hemoglobin concentrations, a
finding that may be influenced by individual
hormonal and metabolic particularities.

These findings are consistent with data reported in
the specialized literature, indicating that dogs
diagnosed with diabetes mellitus may exhibit
decreased  erythrocyte  count, hemoglobin
concentration, and hematocrit values, frequently
associated with leukocytosis [6]. The present
results are further supported by a retrospective
study that analyzed complete blood counts and
blood smears from 312 diabetic dogs between
2007 and 2017, highlighting the high frequency of
hematological alterations associated with this
endocrinopathy [6].

From a pathogenetic perspective, the obtained
results support the hypothesis of subclinical
erythrocyte impairment. The occurrence of mild
normocytic—-normochromic anemia in diabetic
dogs has been associated with hemoglobin
glycosylation and reduced erythrocyte lifespan
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[3]. Although no clinically evident anemia was
identified in the present study, the downward
tendency of erythrocyte parameters suggests the
presence of similar pathophysiological
mechanisms, probably in their early stages.

In the present study, the tendency toward reduced
erythrocyte parameters may be associated with
increased metabolic demand, enhanced oxidative
stress, shortened erythrocyte lifespan, and possible
alterations in medullary erythropoiesis.

The leukocyte parameters recorded in the dogs
included in the study are graphically represented
in Figure 2, the analysis revealing statistically
significant differences between sexes (p<0.05),
with male dogs presenting markedly higher mean
values compared with females.
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Figure 2. Comparative distribution of leukocyte values
in female and male dogs diagnosed with diabetes
mellitus
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The mean leukocyte count in males was
14.70K/uL, slightly exceeding the upper
physiological reference limit, whereas in females
the mean value was 7.16K/uL, remaining within
the physiological range specific to the canine
species. The graphical analysis highlights both the
differences between mean leukocyte values and
the existence of moderate individual variability,
more pronounced in males. The increased
leukocyte values observed in males may suggest
the presence of a persistent systemic inflammatory
response or an increased sensitivity to the
metabolic stress induced by glycemic imbalance.

The obtained results are consistent with data
reported in the specialized literature, according to
which diabetes mellitus in dogs is frequently
associated with moderate leukocytosis, considered
a consequence of chronic inflammatory processes,
metabolic stress, and immune responses induced
by various endogenous and exogenous factors [1].

systemic inflammation associated with altered
metabolic status.

This hypothesis is further supported by data
regarding pancreatic alterations associated with
canine diabetes mellitus, inflammation of the
exocrine pancreas being considered a factor
involved in the perpetuation of metabolic and
endocrine imbalances [2]. In this context, the
ultrasonographic evaluation performed in the
present study highlights the clinical utility of non-
invasive imaging techniques in assessing
pancreatic alterations associated with diabetes
mellitus.

The serum activities of alkaline phosphatase
(ALP), alanine aminotransferase (ALT), and
aspartate aminotransferase (AST) recorded in the
dogs included in the study are graphically
represented in Figure 3. The analysis of these
biochemical parameters was performed in order to
evaluate the hepatic alterations associated with

In the absence of evident infectious foci in the diabetes mellitus and to identify possible
present study, the increase in leukocyte count may metabolic disturbances secondary to chronic
be interpreted as the expression of persistent hyperglycemia.
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Figure 3. Comparative distribution of hepatic enzyme activities in female and male dogs: (a) ALT, (b) AST, (c) ALP

The evaluation of the hepatic biochemical profile
revealed increased activities of the principal
hepatic enzymes investigated, suggesting the
presence of functional hepatic alterations
associated with diabetes mellitus. Alanine
aminotransferase (ALT), considered an important
marker of hepatocellular integrity, presented mean
values of 179.20 U/L in males and 180.60 U/L in
females. At the same time, aspartate
aminotransferase (AST), an enzyme distributed in
both hepatic and muscular tissues, showed mean
values of 88.37 U/L in males and 180 U/L in
females. In addition, alkaline phosphatase (ALP),
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mainly associated with cholestatic processes and
osteoblastic activity, presented increased values in
the majority of the investigated animals.

The comparative analysis of the biochemical
parameters demonstrated overall increases in
ALT, AST, and ALP values, without statistically
significant differences between males and females
(p>0.05), suggesting a relatively uniform
distribution of hepatic alterations within the
investigated group. The graphical representations
demonstrated the frequent exceeding of the
physiological reference limits for the analyzed
hepatic enzymes, confirming the general tendency
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toward increased biochemical parameters and
supporting the presence of clinically relevant
metabolic and hepatic alterations.

The obtained results are consistent with data
reported in the specialized literature, according to
which dogs diagnosed with diabetes mellitus
frequently exhibit increased hepatic enzyme
activities because of hepatic lipid infiltration,
oxidative stress, and chronic metabolic imbalance
associated with insulin deficiency [1, 3].
Furthermore, canine diabetes mellitus is
commonly associated with hepatic dysfunction,
particularly hepatic steatosis and metabolic
disturbances secondary to endocrine and lipid
imbalance [4].

The interpretation of these alterations is further
supported by the increased triglyceride values

identified in the present study, suggesting
excessive lipid mobilization and impaired lipid
metabolism in the context of insulin deficiency.
Thus, the hepatic hyperenzymemia observed in
diabetic dogs may be considered an expression of
hepatic impairment secondary to the systemic
metabolic disturbances associated with diabetes
mellitus.

The biochemical parameters with pancreatic and
renal relevance, namely lipase, amylase, and
creatinine, recorded in the investigated dogs are
graphically represented in Figure 4. The analysis
of these parameters was performed in order to
evaluate the systemic impact of diabetes mellitus
on pancreatic function and renal status in the
animals studied.
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Figure 4. Comparative distribution of pancreatic and renal biochemical parameters in female and male dogs:
(a) lipase, (b) amylase, (c) creatinine

The evaluation of pancreatic and renal
biochemical parameters did not reveal statistically
significant differences between sexes (p>0.05),
suggesting a relatively uniform distribution of
these indicators within the investigated groups.
The analysis of pancreatic  parameters
demonstrated that the mean lipase and amylase
values showed only moderate variations, without
significant increases suggesting severe exocrine
pancreatic impairment or acute pancreatic
inflammation. In both males and females,
pancreatic enzyme values remained relatively
similar, supporting the hypothesis that, during the
investigated stages of diabetes mellitus, pancreatic
functional alterations may have a mild or
subclinical character, without major enzymatic
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modifications  detectable routine
biochemical methods.

The graphical analysis of lipase (Figure 4a) and
amylase (Figure 4b) values revealed a more
pronounced individual variability in females
regarding serum pancreatic enzyme activities
compared with males. From a clinical perspective,
this variability may reflect fluctuations in
pancreatic enzymatic activity associated with
metabolic instability and variations in blood
glucose concentrations characteristic of diabetes
mellitus.

Regarding renal function, evaluated through
serum creatinine determination, the obtained mean
values remained within the physiological
reference range for the entire investigated
population. Females presented a mean creatinine

through
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value of 1.19 mg/dL, while males showed a mean
value of 1.39 mg/dL, without statistically
significant differences between sexes (p>0.05).
These findings suggest the maintenance of
adequate glomerular filtration and the absence of
clinically significant renal impairment at the time
of evaluation. The graphical analysis illustrated in
Figure 4c demonstrated greater variability of
serum creatinine values in males compared with
females, a finding that may suggest an increased
susceptibility of males to the development of
glomerular dysfunction, considering that diabetes
mellitus is frequently associated with renal
microvascular impairment and progressive
alteration of glomerular filtration mechanisms.

The results obtained are consistent with data
reported in the specialized literature, according to
which diabetes mellitus in dogs may induce mild
or subclinical pancreatic and renal alterations
secondary to chronic metabolic imbalance and
insulin deficiency [1, 3]. Furthermore, exocrine
pancreatic involvement has been considered an
important component in the pathogenesis and
progression of canine diabetes mellitus [2].

The metabolic parameters recorded in the
investigated dogs are graphically represented in
Figure 5. The analysis of serum glucose and
triglyceride values was performed in order to
evaluate the metabolic disturbances associated
with insulin deficiency and the alterations of
carbohydrate and lipid metabolism characteristic
of diabetes mellitus.
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Figure 5. Comparative distribution of metabolic
biochemical parameters in female and male dogs: (a)
serum glucose, (b) triglycerides

The evaluation of metabolic parameters revealed
increased serum glucose and triglyceride
concentrations in all patients included in the study,
confirming the presence of a markedly altered

487

metabolic status specific to diabetes mellitus. The
mean serum glucose values were 198.60 mg/dL in
males and 204.50 mg/dL in females, while the
mean triglyceride concentrations reached 234.40
mg/dL in males and 242.50 mg/dL in females,
exceeding the physiological reference intervals for
both analyzed parameters. These findings confirm
the presence of a hyperglycemic and dyslipidemic
status associated with insulin-dependent diabetes
mellitus and reflect the profound impairment of

carbohydrate and lipid metabolism in the
investigated dogs.
From a pathophysiological perspective, the

increased glucose values indicate the persistence
of a hyperglycemic status only partially controlled
through insulin therapy, whereas the observed
hypertriglyceridemia may be associated with
intensified lipid mobilization and disturbances of
fatty acid metabolism under conditions of insulin
deficiency. Under these circumstances, reduced
intracellular ~ glucose  utilization  promotes
compensatory lipid catabolism and increased B-
oxidation of fatty acids, mechanisms that may
contribute to ketone body accumulation and
aggravation of the metabolic disturbances
characteristic of diabetes mellitus.

The statistical analysis did not reveal significant
differences between males and females regarding
serum glucose and triglyceride values (p>0.05),
suggesting a relatively uniform distribution of
these metabolic alterations within the investigated
group. However, the graphical analysis illustrated
in Figure 5 demonstrated slightly greater
individual variability in females compared with
males. From a metabolic perspective, this
particularity may be associated with hormonal
influences on carbohydrate and lipid metabolism,
especially the effects of estrogens on tissue insulin
sensitivity and glycemic homeostasis, mechanisms
that may contribute to more pronounced
fluctuations in blood glucose and lipid parameters
in diabetic females.

The obtained results are consistent with data
reported in the specialized literature, according to
which canine diabetes mellitus is frequently
associated with dyslipidemia and altered lipid
metabolism secondary to endocrine imbalance and
insulin deficiency [1, 3]. Furthermore, nutritional
factors may significantly influence serum lipid
concentrations in diabetic dogs, emphasizing the
importance of dietary management in the control
of dyslipidemia [7]. Similar observations were
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also reported in studies evaluating pancreatic
enzyme activity in diabetic dogs, which
demonstrated that pancreatic functional alterations
may occur secondary to the metabolic and
endocrine imbalances associated with diabetes
mellitus [8].

According to the experimental protocol, dogs
diagnosed with type 1 diabetes mellitus received
the dietary supplement Diavit for a period of 30
days, in association with insulin therapy and a
specific ~ dietary  regimen.  During  the
supplementation period, no digestive or systemic
adverse reactions were observed, indicating good
tolerability of the product within the investigated
group.

The evaluation of the therapeutic effect of the
supplement was performed through monitoring of
blood glucose and serum fructosamine
concentrations, the latter representing a relevant
marker of medium-term glycemic control by
reflecting the level of glycated serum proteins.
Fructosamine determination allows a more
accurate assessment of glycemic balance over the
previous weeks and provides important
information regarding the effectiveness of the
therapeutic management applied to diabetic
patients.

The variations in serum glucose concentrations
recorded before and after Diavit supplementation
are graphically represented in Figure 6. The
comparative analysis of blood glucose values
demonstrated that, prior to dietary supplement
administration, the mean concentrations were
198.60 mg/dL in males and 204.50 mg/dL in
females, = without  statistically  significant
differences between sexes (p>0.05).
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Figure 6. Comparative distribution of serum glucose
values before and after Diavit supplementation in
diabetic dogs
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Following approximately 30 days of Diavit
supplementation, a reduction in blood glucose
values was observed, reaching mean
concentrations of 171.60 mg/dL in males and
164.90 mg/dL in females. Although the decrease
was moderate, the obtained values showed a
tendency toward the wupper limit of the
physiological reference range. The statistical
analysis did not reveal significant differences
between sexes after the therapeutic intervention
(p>0.05), suggesting a relatively uniform
metabolic response within the investigated group.
The graphical analysis illustrated in Figure 6
demonstrated a reduction in blood glucose values
in all investigated animals diagnosed with type 1
diabetes mellitus, with decreases of approximately
27% in males and 40% in females. In addition, the
post-treatment distribution of values appeared
more homogeneous compared with the initial
distribution,  suggesting reduced glycemic
variability and partial stabilization of metabolic
control following supplementation.

From a clinical and metabolic perspective, the
observed  reduction in  serum  glucose
concentrations may indicate a beneficial effect of
the therapeutic intervention, with potential
implications in optimizing glycemic control and
improving the general metabolic status of diabetic
dogs. These effects may be associated with the
presence  of  flavonoids and  bioactive
hypoglycemic compounds included in the
composition of the Diavit supplement. Similar
mechanisms have been described for polyphenolic
compounds, which may improve insulin
sensitivity and reduce intestinal glucose
absorption,  thereby contributing to the
improvement of carbohydrate homeostasis [5].
The  variations in  serum  fructosamine
concentrations recorded before and after Diavit
supplementation are graphically represented in
Figure 7. Serum fructosamine determination was
performed in order to confirm the results obtained
regarding blood glucose evolution, this parameter
being considered a reliable indicator of medium-
term glycemic control over the previous 2-3
weeks.

Before treatment initiation, males presented a
mean fructosamine concentration of 277.80
umol/L, situated within the physiological
reference range, whereas females showed a mean
concentration of 401.00 umol/L, exceeding the
upper physiological limit, consistent with the
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previously identified serum
concentrations located at or above
reference interval.
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Figure 7. Comparative distribution of serum
fructosamine concentrations before and after Diavit
supplementation in diabetic dogs

Following approximately 30 days of continuous
Diavit supplementation, serum fructosamine
concentrations showed a significant decrease
(p<0.05), reaching mean values of 137.00 umol/L
in males and 208.60 pumol/L in females, both
values falling within the physiological reference
range (<370 pumol/L). These results indicate a
clear improvement in glycemic control and
suggest the absence of marked hyperglycemic
episodes during the previous weeks.

From a statistical perspective, the comparative
analysis between sexes did not reveal significant
differences either before or after treatment
administration  (p>0.05). In contrast, the
comparison of values before and after
supplementation demonstrated statistically
significant differences within the investigated
group (p<0.05), confirming the effectiveness of
the applied therapeutic intervention.

The graphical analysis illustrated in Figure 7
demonstrated a marked reduction in serum
fructosamine  concentrations  after  Diavit
supplementation, accompanied by a more
homogeneous distribution of post-treatment values
compared with the initial evaluation. This
tendency supports the hypothesis of partial
metabolic stabilization and improved glycemic
balance following therapeutic management.

The obtained results are consistent with data
reported in the specialized literature, according to
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which serum fructosamine represents one of the
most reliable indicators of medium-term glycemic
control in dogs diagnosed with diabetes mellitus,
being less influenced by transient glycemic
fluctuations associated with stress, feeding, or
clinical handling [9]. Furthermore, fructosamine
concentrations have been shown to correlate
significantly with therapeutic efficacy and with
the improvement of clinical manifestations
associated with  diabetes mellitus, while
progressive reductions in fructosamine values
following treatment initiation are considered
important indicators of metabolic stabilization and
therapeutic compliance [10].

Therefore, the reduction in fructosamine
concentrations observed in the present study
supports the effectiveness of the applied

therapeutic protocol and confirms the clinical
utility of this biomarker in the monitoring of
canine diabetes mellitus.

Within  the study  protocol,  abdominal
ultrasonographic evaluation was performed in the
10 dogs diagnosed with type 1 diabetes mellitus,
considering that some of the investigated animals

presented recurrent episodes of digestive
disturbances. Previous studies indicate that
exocrine pancreatic disorders may induce

secondary alterations of endocrine pancreatic
function, while diabetes mellitus may evolve
concomitantly with digestive manifestations of
pancreatic origin.

The ultrasonographic examination, illustrated in
Figure 8 (A-D), revealed alterations suggestive of
exocrine pancreatic involvement, characterized by
peripancreatic  edema  and  heterogeneous
pancreatic parenchyma, findings compatible with
inflammatory pancreatic processes frequently
associated with diabetes mellitus.

Figure 8A illustrates a B-mode ultrasonographic
image obtained from a dog presenting vomiting
and anorexia. An edematous gastric wall can be
observed, together with alternating anechoic and
hyperechoic areas within the gastric body,
corresponding to suspended alimentary material.
This ultrasonographic appearance is suggestive of
secondary gastric stasis, possibly associated with
inflammatory processes localized at the gastro-
pyloric level and accompanied by secretory and
excretory disturbances involving the accessory
digestive glands.
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Figure 8. Abdominal ultrasonographic examination in a dog with diabetes mellitus: (A) B-mode transabdominal longitudinal
image demonstrating gastric stasis; (B) B-mode transabdominal sagittal image obtained in ventro-dorsal position at the pancreatic
level; (C) B-mode longitudinal pancreatic image showing heterogeneous parenchymal appearance; (D) B-mode transabdominal
image demonstrating peripancreatic edema.

Figure 8B presents a B-mode transabdominal
sagittal ultrasonographic section of the pancreas
obtained in ventro-dorsal positioning from the
same patient. The pancreatic body exhibited a
relatively homogeneous structure with clear
delineation of the capsule, characterized by a
linear hyperechoic appearance, together with the
presence of a subcapsular anechoic area
corresponding to peripancreatic edema. Such
ultrasonographic changes are frequently described
in acute pancreatitis associated with diabetes
mellitus.

A comparable ultrasonographic appearance was
identified in Figure 8C, where the pancreatic
parenchyma displayed a heterogeneous structure
in  longitudinal  section,  suggestive  of
inflammatory alterations. In addition, Figure 8D
demonstrated peripancreatic edema associated
with the presence of a linear hypoechoic

intraparenchymal area suggestive of fibrotic
changes.
The ultrasonographic findings obtained are

consistent with data reported in the specialized
literature, according to which the diagnosis of
canine pancreatitis should be based on the
integration of clinical examination, pancreatic
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lipase determination, and abdominal imaging
findings [11]. Furthermore, pancreatic lipase
assays have been considered important diagnostic
tools in the evaluation of inflammatory pancreatic
disorders in dogs [12].

Overall, the ultrasonographic alterations identified
in the present study support the involvement of the
exocrine pancreas in the pathogenesis of canine
diabetes  mellitus, confirming the close
interrelationship between pancreatic exocrine
dysfunction and associated endocrine disorders.

4. Conclusions

The results of the present study demonstrated that
type 1 diabetes mellitus in dogs induces
significant hematological, biochemical, and
metabolic alterations associated with chronic
hyperglycemia and secondary vascular
impairment. Evaluation of the hepato-renal profile
proved essential, considering the frequent
association of diabetes mellitus with hepatic and
renal dysfunctions. Periodic monitoring of serum
glucose,  triglycerides, and  fructosamine
concentrations represents an important component
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in the assessment of glycemic balance and
therapeutic efficacy.

In addition, B-mode abdominal ultrasonography
proved useful in identifying pancreatic and hepatic
morphological changes associated with this
endocrinopathy. Administration of the dietary
supplement Diavit, in association with insulin
therapy and dietary management, contributed to
the improvement of metabolic parameters and to
partial stabilization of the general clinical status of
the investigated animals.

Overall, the obtained findings support the
necessity of an integrated clinical, paraclinical,
biochemical, and imaging approach in the
diagnosis, therapeutic monitoring, and long-term
management of canine diabetes mellitus.
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