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Obesity ranks as the most common nutritional disorder reaching epidemic proportions among dogs
and cats, at least in the developed world. Caused by energy intake exceeding energy loss, it results
in adipose tissue accumulation in the organism negatively affecting an individual’s health. The list
of hormones, neurotransmitters and substances secreted by adipose tissue itself, proven to have an
active part in body weight modulation, is extensive. Predisposing factors contributing to the appear-
ance of this disease include age, gender, breed and living conditions. The most common conditions
to be associated with obesity are osteoarthritis, diseases of the cardiovascular and respiratory system,
hypertension, hepatic lipidosis and type Il diabetes mellitus. The evaluation and grading of obesity
is based on the findings of observation and palpation of the animal, taking into consideration the
predefined guidelines. The aim of any treatment plan applied in obesity management is the reduc-
tion of energy input and increase in output. This is mainly accomplished by reducing daily consumed
calories and increasing physical activity. A fundamental requirement for successful management is
that the owner understands the animal’s problem and is willing to cooperate with their veterinarian
on a long-term basis. Finally, re-evaluation of body weight should occur at monthly intervals so that

the dietary plan can be adjusted accordingly.

> Just what is obesity?

Obesity ranks as the most common nutritional
disorder, reaching epidemic proportions among
dogs and cats in most countries of the modern
world. It is caused by dietary energy intake over-
coming energy expenditure, visually depicted
as calories stored in the form of fat.! But what,
in truth, is the definition of obesity? Obesity is
defined as the accumulation of excessive body
fat, resulting in a reversible impairment of natu-
ral body function, and hence a health disorder.
Health impacts of obesity in companion animal
medicine are similar to those of any other chronic
disease, and for that reason it should receive the
same attention and care.?

In humans, obesity is recognized as an excess of
20% to 25% above the ideal body weight. The
same is approximately accepted in dogs and cats.
A long-term study of dogs demonstrated that
even a moderate increase in body weight can neg-
atively influence the health status and life span of

. cat,
- dog,
- adipose tissue,
- obesity
the animal#
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The prevalence of obesity in dogs and cats var-
ies depending on the geographical origins of
each survey. For example, in two validated sur-
veys in the USA, 29-34% of dogs were classified
as overweight and 5-8% as obese,® whereas 19-
29% of cats were considered overweight and
6-8% obese.® These percentages were higher for
middle-aged animals, with both species aged
from 5 to 10 years being almost 50% overweight
or obese.>® Unfortunately, similar data concern-
ing the prevalence of obesity in dogs and cats are
unavailable in our country. However, according to
the authors’personal experience, the obesity issue
does not appear to be of significance in small ani-
mals in Greece, notwithstanding the fact that ac-
cording to statistic results, it ranks first as a nation
in obesity prevalence rates in Europe. A prelimi-
nary review of the Internal Medicine department
records of the Companion Animal Clinic, A.U.Th.
revealed that the percentage of overweight/obese
dogs admitted for various reasons from January to
December 2011 was 11%, and the corresponding
percentage in cats was 15%.



The aim of this study was to extensively review the
role of obesity in various organ or system func-
tions in dogs and cats and to present effective
treatment plans.

> How does obesity develop?

It was previously theorized that the number of
adipose tissue cells was defined in childhood and
that the range of their triglyceride content was re-
sponsible for the development of obesity. Results
of more recent studies, however, showed that the
adipose tissue of an individual has a large popula-
tion of stem cells and pre-adipocytes from where
the body can “recruit” new adipocytes, should al-
ready existent ones show high levels of hypertro-
phy.” An important step in the clarification of the
pathophysiology of obesity is understanding the
mechanism behind an animal’s appetite.' The hy-
pothalamus, where hunger and satiety centers are
located,® has a key role as the main regulatory or-
gan for modifying appetite.' The aforementioned
centers are regulated by various hormones, gas-
trointestinal peptides and other substances cir-
culating in the bloodstream, as well as the central
and autonomic nervous systems, that modify the
animal’s appetite.’

Hormones with an active role in regulating appe-
tite are cholecystokinin, leptin, ghrelin, pancreatic
peptide YY, adiponectin etc.! Each of them acts
through a different mechanism such as stimulat-
ing hunger, increasing satiety or activating energy
expenditure. More specifically, cholecystokinin,
secreted in the duodenum, is mainly intended
to activate bile secretion and suppress appetite,
whereas leptin, secreted by adipocytes, is con-
sidered to increase satiety?, thereby contributing
to the reduction of food intake and promotion of
energy loss." Ghrelin is produced by the stomach
epithelial lining and is responsible for increasing
appetite. For that reason, it has been called “the
hunger hormone”. Finally, pancreatic peptide YY
appears to maintain high levels of satiety.’

Appetite is also regulated by various neurotrans-
mitters like serotonin, norepinephrine and dopa-
mine,® which can be stimulated by multiple fac-
tors like consistency, palatability and sight of food,
as well as stomach filling and stress.

Finally, sympathetic and parasympathetic nerv-
ous system activity regulates uptake, storage and
mobilization of energy from the fatty tissue, liver
or muscle.®

The most common way to create obesity is for
the dietary intake to exceed body requirements
in amount or caloric density; combined with the
lack of any significant physical activity, this results
in the storage of excessive energy in the form of
triglyceride content in adipose tissue cells.! The

interaction between genetic and environmental
factors is considered to be the general root cause
of obesity.® Rarely, miscellaneous metabolic dis-
orders can lead to obesity. One such example is
canine hypothyroidism, in which low serum thy-
roxine concentrations decrease metabolic rate.
In hyperadrenocorticism, fat redistribution and
storage is observed mainly in the trunk and es-
pecially in the abdominal cavity and tail base.
Due to this redistribution, a false impression is
generated that the animal’s body weight has in-
creased whereas, in truth, only less than 50% of
hyperadrenocorticism cases present with actual
weight gain. Weight gain reflects the increase in
adipose tissue caused by hyperphagia, resulting
from suppression of the ACTH secretory factor in
the hypothalamus by a higher concentration in
glucocorticosteroids. Hyperinsulinemia in cases
of insulinoma or insulin overdose in diabetic pa-
tients may cause hyperphagia, apparently due to
concurrent hypoglycaemia. Increased blood levels
of growth hormone in cases of acromegaly lead to
an increase in connective and bone tissue mass
resulting in an obese appearance. Nevertheless,
given that the growth hormone can also cause hy-
perphagia, an increase in adipose tissue is noted
in these animals, thus leading to obesity.®

Predisposing factors associated with obesity in-
clude age, gender, breed and living conditions.
Obesity is more common in middle-aged and geri-
atric animals.> Under normal conditions, a reduc-
tion in muscle mass and exercise is progressively
observed in these age groups, which contributes
to adiposity.?

Obesity is usually observed in spayed female dogs
and neutered male cats. A genetic predisposition
to obesity has been studied in dogs. It is reported
that obesity is highly associated with some dog
breeds, such as Golden retrievers, Dachshunds,
Shetland sheepdogs, Labrador retrievers, Cocker
spaniels, Cavalier King Charles Spaniels, Beagles
and Dalmatians.? No clear predilection has been
reported regarding cat breeds. On the contrary,
Siamese and Abyssinian cats tend to appear thin-
ner than cats belonging to other breeds.®

Other predisposing factors for obesity include
mild and “sedentary” lifestyles with decreased ac-
tivity levels, as well as ad libitum feeding regimens
of high caloric density.

One of the most important predisposing factors,
considered by some researchers as causative, is
neutering.? In one study, increased food intake
and reduced metabolic rate were noted after
neutering/spaying?® and resulted in weight gain,™
whereas in another study the effect of neutering/
spaying in food consumption was not substan-
tiated.”" However, estrogen and progesterone
blood concentrations in a dog during anestrus
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are similar to those of a spayed female dog; there-
fore, there is no particular medical reason to avoid
ovariohysterectomy.

> What are the results of obesity?
Until recently, adipose tissue was considered to
be a simple, physiologically inert energy source.?
However, it was swiftly proven that, in truth, it is
a complicated active endocrine organ, produc-
ing cytokines called adipokines.” These peptides
are secreted exclusively by adipocytes. No other
cell lines of adipose tissue such as macrophages
or neutrophils contribute to their production.? Up
until now, more than 50-100 kinds of adipokines
have been identified in animals and humans,
such as leptin, resistin, adiponectin, various in-
terleukins including IL-1b, IL-6, IL-10 and IL-18,
other cytokines like tumor necrosis factor alpha
(TNF-a) and transforming growth factor-b (TGF-
b), chemokines, and acute phase proteins such as
serum amyloid A (SAA), C-reactive protein (CRP),
metallothionein etc."? Adipokines are essential to
diverse biological processes causing inflamma-
tion, as well as glucose imbalance, insulin resist-
ance, immune function, fluid balance, blood ves-
sel integrity, blood cell formation and cell multi-
plication.”'?

Hormones secreted by adipocytes that have been
studied the most are leptin, adiponectin,”™ and
the renin-angiotensin system.” Secretion of leptin
is relative to adipose tissue mass, and is thought
to reduce appetite, increase energy expenditure,
and possess immunogenic and neuroendocrine
properties.'* However, a number of obese people
develop leptin resistance. Adiponectin enhances
sensitivity of body tissues to insulin, and its con-
centration levels rise with insulin activity and
drop when adipose tissue increases.>' Beyond its
anti-diabetic and anti-inflammatory properties, it
inhibits the development of atherosclerosis' and
also appears to improve cardiac function in pa-
tients with myocardial infarction and suppress the
development of cancer.” Thin dogs show a higher
concentration of adiponectin compared with peo-
ple in whom, in contrast, there is no

decrease with fat deposition.

Considering that dogs do
not usually develop type

Il diabetes mellitus, it
may be concluded

that adiponectin

may have a pro-

tective role in this

animal species.'®

Finally, obesity in

dogs promotes

increased activ-

ity of the renin-
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angiotensin system, which contributes to the de-
velopment of localized inflammation in adipose
tissue, deterioration of metabolic syndrome, and
insulin resistance.”

Obesity is associated with a state of chronic low-
grade inflammation localized in adipose tissue
and also with disseminated inflammation.”"” In
obese people, concentrations of various inflam-
matory markers (CRP, IL-6, TNF-a) increase, only
to decrease following weight loss.' Some inflam-
matory markers in people increase the risk of
metabolic syndrome and diabetes mellitus type
I, mainly by suppressing insulin receptor activ-
ity,’”” whereas IL-10 possesses anti-inflammatory
properties by reducing concentration levels of
proinflammatory mediators like TNF-a.2 In adipose
tissue, monocyte chemoattractant protein-1 is
produced (MCP-1) which attracts monocytes, fur-
ther contributing to the development of inflam-
mation and release of other cytokines.?’ The liver
is also implicated in the whole process of inflam-
mation by activating Kupffer cells and producing
inflammatory mediators, thereby attracting other
inflammatory cells.”'

Obesity is associated with important changes in
the quality and quantity of insulin secretion and
in the suppression of insulin activity, thus caus-
ing resistance.”? The exact mechanism of insulin
resistance has not yet been elucidated.” However,
in most cases, these changes are reversible with
weight loss.2 One study of cats showed that fur-
ther acquisition of 1kg body weight causes 30%
reduction of sensitivity to insulin.?® The possibil-
ity of diabetes mellitus developing in an obese
cat compared to a cat of normal body weight is
6-8 times greater, whereas the risk is redoubled in
dogs. Suppression of sensitivity to insulin increas-
es lipolysis resulting in an increase in concentra-
tion of free fatty acids which through free radicals
O*, NO* and OH- further add to insulin resistance.!
Free fatty acids contribute to the development of
oxidative stress which, in cases of obesity, consti-
tutes another cause of insulin resistance.* It was
also discovered that obesity modifies insulin se-
cretion.! Insulin resistance reflects the inability of
tissues to respond normally, leading to counter-
acting insulin secretion increase by the pancreas.
In obese animals, although blood glucose concen-
tration is still maintained at normal levels, insulin
secretion rates have already changed, mainly due
to persistent high levels of the latter during the
second phase of its release in the bloodstream,
resulting in hyperglycemia in some cases.! The
end result of prolonged hyperglycemia in cats is
impaired secretory ability of Langerhans islet pan-
creatic b-cells due to glucose toxicity and blood
triglycerides, and eventually type Il diabetes mel-
litus, which is not frequently observed in dogs.



Under normal circumstances, insulin crosses the
blood-brain barrier and acts on the hypothalamus
to decrease appetite.”® In cases of insulin resist-
ance, this mechanism is suppressed. In contrast,
insulin resistance in combination with hyperinsu-
linemia increases hunger, reducing lipolysis and
also reducing energy expenditure in the form of
heat production after the meal, resulting in fur-
ther difficulty in reversing obesity.”

Given the anti-inflammatory, antithrombotic and
vasodilating properties of insulin, insulin resist-
ance observed in obesity causes miscellaneous
health disorders.” Insulin resistance has been
found to contribute to the development of multi-
ple human diseases, such as cardiovascular disor-
ders, mammary tumors, prostate or large intestine
tumors, as well as disorders of the kidneys or liv-
er.2® With the exception of diabetes mellitus, most
of these disorders have not been substantiated in
dogs and cats. Insulin resistance also plays a role
in “preserving” obesity through energy imbalance.

In some obese dogs and cats, insulin resistance
has been observed in combination with hyperin-
sulinemia. Most diabetic dogs present with type |
diabetes mellitus. However, in type | diabetic dogs
with the presence of comorbid disorders, such as
obesity or hyperadrenocorticism, insulin resist-
ance can occur. In contrast, a large number of cats,
but also people, may be affected by type Il diabe-
tes mellitus due to obesity. In these cats, weight
loss contributes to the modulation of glucose
levels in the bloodstream and in the reduction or
even obliteration of requirements in externally
administered insulin and/or oral hypoglycaemic
drugs.® Studies in dogs and cats revealed that
subcutaneous and visceral adipose tissue do not
appear to have an important role in the develop-
ment of insulin resistance.??*° On the contrary, vis-
ceral fat in humans has a positive correlation with
the appearance of insulin resistance.”

Furthermore, in obese euthyroid animals, an in-
crease in free T4 and T3 blood levels has been
observed in cats and dogs respectively.>'Obese
hypothyroid dogs appear to have decreased to-
tal and free T4 and increased TSH concentrations,
which illustrates that obesity does not affect the
diagnosis of hypothyroidism in dogs. In addition,
cats displayed higher levels of Langerhans islet
amyloid polypeptide (amylin), a polypeptide hor-
mone secreted simultaneously with insulin from
b-cells of pancreatic islets of Langerhans, and a
precursor of islet amyloid. Nonetheless, obesity
does not seem to affect the risk of amyloidosis in
cats.! Obese animals and humans have increased
concentrations of triglyceride in the form of very
low density lipoproteins (VLDL). Increased con-
centration of VLDL may be related to atherosclero-
sis, coronary disease and hypertension in humans,

32 put it does not appear to cause similar health
disorders in cats, at least not in those presenting
with obesity for a short length of time.?? On the
other hand, increased cholesterol concentration
in dogs is related to atherosclerosis and hyperten-
sion.®

The quality of life of an obese dog appears to be
affected to varying degrees, and this is expressed
as a vitality and mentality disorder, or even as
chronic body stress combined with pain.>* Gener-
ally, however, the consequences of obesity in dogs
and cats are multiple, as presented in table 1. The
most important among them are the following:

Osteoarthritis: Obesity contributes to the dete-
rioration of arthropathies by increasing the forces
exerted upon the joints resulting in articular carti-
lage degeneration.?

Cardiovascular disorders: The increase in adipose
tissue leads to an increase in perfused tissue mass,
resulting in a steep increase in the cardiac work-
load through increases in blood volume and pulse
volume. Obese individuals develop hypertrophy
of the myocardium and heart dilation, with a si-
multaneous high risk of congestive heart failure.®

Respiratory disorders: Extensive intrathoracic and
visceral fat cause a corresponding disorder in pul-
monary expansion and diaphragm hypocontrac-
tility, respectively. In addition, excessive adipose
tissue requires further cardiorespiratory effort. It is
important to mention that obesity may, through
aforementioned mechanisms, cause deterioration
of a preexisting respiratory disease.>®> Obesity in
humans is related to sleep apnea and asthma.?

Hypertension: Obesity-related hypertension is ob-
served only in humans and experimental studies
in dogs,® and it is caused by an increase in angio-
tensinogen blood concentration.?

Hepatic lipidosis: Although obesity is a predispos-
ing factor for hepatic lipidosis in cats, the patho-
physiologic connection has not been fully eluci-
dated since this abnormal condition also develops
in cats with a normal or even lower body weight.?

> Obesity: friend or foe?
Notwithstanding all the aforementioned, several
studies, particularly those in humans, have shown
that obesity seems to play a beneficiary role in the
evolution of various disorders. This fact is cited as
the “obesity paradox” and it has been observed
in chronic renal failure, heart failure, rheumatoid
arthritis and chronic obstructive lung disease.**°

An explanation for this interesting phenomenon
has not yet been given. However, several theories
have been proposed. This is most likely a multifac-
torial process in which adipokines, various neu-
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rohormonal changes and pharmaceutical sub-
stances administered in the management of any
comorbid disease may play a role. It is considered
an important fact that the amount of muscle mass
is greater in obese individuals than in any other
body type, especially the emaciated type. Hence,
the added muscle mass of obese people provides
greater energy storing potential for the organism
toward the management of a catabolic disease.*!

The survival time of dogs and cats with heart fail-
ure was longer in animals with increased body
weight compared to those who were lean or ema-
ciated.** A similar observation was made in dogs
with chronic renal failure.** In consequence, the
results of these studies, and many others, form the
foundations which define the importance of body
weight, especially in the form of muscle mass, in
the course of a catabolic disease.

> Evaluating an obese animal
Obesity is generally easily recognized in dogs
and not mistaken for any other disease causing
abdominal distension. On the contrary, in cats
obesity is more difficult to recognize, and an ac-
curate diagnosis is based on the accumulation of
large amounts of fat in the abdominal and ingui-
nal area. In both animal species, however, differ-
entiation between primary and secondary obesity
is difficult. To evaluate body condition in dogs and
cats, several scoring systems have been formulat-
ed with variable objectivity, practicality and effec-
tiveness.> The Body Condition Scoring (BCS) scale
is a simple, widely used, but subjective method to
evaluate an animal’s physical condition; nonethe-
less, it does have reproducibility.

In order to apply this scoring system, observation
and palpation of the animal are necessary.* It is of
greater value compared to body weight because
the latter does not evaluate differences in percent-
ages of muscular and adipose tissue in the body.
Applying BCS may be difficult in animals that have
recently lost weight or have long hair coats.' Three
scoring systems have been formulated, according
to the number of points they contain (5, 7, or 9),
and their selection is based on subjective
criteria.** The 9-point scale appears

to be preferable in the daily

clinical setting.! The aim of
this scoring system was
to create a communica-
tion code through the
arithmetic expression

of the percentage of
animal’s body fat (Im-
age 1).* In the 9-point
scale, 5 is assigned to
the ideal physical condi-
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tioninacat,and 4 or 5 to the ideal dog. In all three
systems, scores of 1 to 3 suggest an underfed pet.
Finally, a score in cats ranging from 7 to 9 suggests
an overfed animal, whereas corresponding canine
points range from 6 to0 9.!

The Body Mass Index (BMI), which has been used
after the validation of a special formula for this
exact purpose, has been extensively employed in
humans, and it is an objective measure in order to
evaluate adipose tissue percentage in the body.
The following formula was established to estimate
BMlin cats:

BMI = body weight (kg) / [body length (m) x
height (m)]

Height corresponds to the distance measured
from the withers through the elbow to the proxi-
mal end of the metacarpal bone, whereas body
length is measured as the distance from the shoul-
der to the ischial tuberosity.* Another method ap-
plied in evaluating the amount of adipose tissue in
the body is body perimeter measured exactly be-
hind the last rib. To calculate BMI and body perim-
eter, special equipment is not necessary.”? On the
contrary, the latter is required for other methods
like magnetic resonance imaging (MRI) or dual-
energy x-ray absorptiometry (DEXA), which calcu-
late the exact amount of adipose tissue stored in
the body.

> Solving the obesity problem

Presumed that it is a case of primary and not sec-
ondary obesity, the answer to the question «.what
is to be done now ?..." seems to be relatively sim-
ple." The concept behind weight loss measures
in dogs and cats involves the reduction of caloric
intake and increase of energy expenditure.?? This
is accomplished by reducing daily consumed calo-
ries and increasing physical activity.? Even though
the review of obesity treatment within these few
lines could almost have been complete, managing
each individual case is so complicated as to neces-
sitate tailored treatment; general measures are
but an umbrella under which lie all the small but
important details, each of which ultimately consti-
tutes a particular therapeutic measure. Gathered
together, all those small details make up the ani-
mal’s living conditions, not only in terms essen-
tially of the pet itself, but also of the people that
comprise its immediate and wider surroundings.
Initially, however, it is necessary for the veterinar-
ian to evaluate whether the owner understands
the animal’s problem and whether they possess
the qualities essential to cooperation.”> Many
times it is difficult to convince the owner that
their animal is essentially ill, when they believe
thatitis in every way healthy;* this becomes even
more difficult when they are overweight or obese
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Figure 1. lllustrated representation of 5 point, 7 point and 9 point body condition scoring systems and corresponding body fat
percentage

5 7 9
point point point

Percentage Body condition scoring
of body fat
scale (%)

scale scale

1 1 1 <5 Emaciated: The ribs and bony prominences are visible from a distance. There is no palpable body fat. There = . ;
is obvious abdominal tuck and loss of muscle mass. . ',: B
o Y S5 (I
M )
2 2 2 6-9 Very thin: The ribs and bony prominences are visible. There is minimal loss of muscle mass, but no palpable
fat. e, |
i S
TIEYry
. ) . - . ) . N .
3 3 10-14 Thin: The ribs are easily palpable and the tops of lumbar vertebrae are visible. There is obvious waist and F B
abdominal tuck.
3 4 4 15-19 Lean: The ribs are easily palpable, the waist is visible from above and abdominal tuck is present. Abdominal
fat pad is absent in cats. o—
S iy
b b y 2 it
5 20-24 Ideal: The ribs are palpable without excess fat covering. The waist is discernible from above and abdominal wox L’J 2 /r
tuck is present in dogs. Cats have a waist and a minimal abdominal fat pad.
4 5 6 25-29 Slightly overweight: The ribs have slight excess fat covering. The waist is discernible from above but not
obvious. In dogs, abdominal tuck is still present. Abdominal fat pad is apparent, but not obvious in cats. i e o
= '.}.__ ; i
-

6 7 30-34 Overweight: Rib palpation is difficult. In dogs, there are fat deposits over the lumbar area and tail base. ¥ 1\’: 1A
Abdominal tuck may be present but the waist is absent. In cats there is a moderate abdominal fat pad and i ot
rounding of the abdomen.

5 7 8 35-39 Obese: The ribs are not palpable and the abdomen may be rounded. In dogs there are heavy fat deposits
over the lumbar vertebrae and the tail base. There is no abdominal tuck or waist. In cats, there isa prominent :
abdominal fat pad and lumbar fat deposits. - o
B, el
al Begll
9 40-45+  Morbidly obese: In dogs there are large fat deposits over the thorax, the tail base and the spine with | ¥ J:r*}

abdominal distension. In cats there are heavy fat deposits over the lumbar area, face and limbs, a large
abdominal fat pad and a large abdomen.

Modified from Lusby AL, Kirk CA. Obesity. In: Kirk’s Current Veterinary Therapy XIV. Bonagura JD, Twedt DC (eds). Saunders Elsevier, St. Louis, Missouri,

2009, pp. 191-195
-

themselves.® A recent study reported a correlation
between the physical condition of the owner and
that of the dog, whereas the same did not apply to
cats.’ These are just some clues that could direct
a veterinarian to different pathways of managing
obesity.

Initially, it is mandatory for the veterinarian to
explain in detail and confirm that the owner un-
derstands the disorder their animal is facing and
any potential health sequelae that may occur.??
The interview that follows will have to include
general questions at first, which will probe deeper,
depending on the replies of the owner and the
experience of the veterinarian. In the main, ques-
tions will have to pertain to the lifestyle and way
of feeding the animal, living conditions, family
members, their habits, and their relationship with
the pet; whether it is fed by the owner, another

family member or possibly everyone or whether
there is a chance that the neighbors are feeding
it; whether it goes out for unsupervised walks,
hence enabling it to consume food of which they
are unaware; if there are other animals living with
the one in question; and what kind of food, com-
position and type does the animal prefer, the way
and time of supplying meals, the amount of daily
ingested food, and the number of daily meals, as
well as the habit of treats.? Further questions need
to be asked related to the daily physical activity of
the dog or cat, and the time taken devoted by the
owner to walking and/or playing with their pet.
The positive outcome of this interview mainly de-
pends on the personality of the owner.??Veterinar-
ians should be prepared for the event of an owner
displaying irritation at such questions if they are
unable to understand their purpose.>?
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The daily amount of consumed food necessary
to achieve weight loss is defined by BCS or cur-
rent body fat percentage, ideal body weight for
the animal (target weight) and the length of time
during which the pet must reach the desired body
weight. The time needed to accomplish the ideal
body weight is calculated easily through the un-
broken rule that the rate of weekly weight loss
must not surpass 1-1.5% of the animal’s total body
weight? in order to minimize the feeling of hun-
ger, avoid loss of muscular tissue, and diminish
the risk of swift regain of weight after the end of
treatment.” Indeed, the faster the rate of weight
loss, the swifter the reuptake of weight following
completion of the treatment plan.*’ A realistic plan
would be to gradually reach ideal body weight
through incremental weight loss which each time
amounts to 15% of the animal’s body weight at the
time. Particular attention should be given to the
rate of weight loss in cats, due to its cause-and-
effect relationship with liver lipidosis.>?? Calculat-
ing ideal body weight can be done through data
related to each breed and veterinarian experience.
A simple way for a veterinarian to calculate ideal
body weight for a dog or cat is to keep records of
body weight and note any deviations during the
animal’s life. Ideal weight is defined as the weight
an animal acquires at the time of reaching adult-
hood, estimated for most animals at about the first
year of age.?

Having determined the ideal body weight, a di-
etary plan and an exercise program must be im-
plemented.

Dietary composition and type is one more topic of
discussion with the owner.? There are three basic
categories: special market weight loss diets, reduc-
ing the daily amount of the animal’s current diet
and especially prepared people-intended food of
a particular composition. The first option is prefer-
able because weight loss by special market foods
is guaranteed,” but this does not exclude good re-
sults if the other two diets are followed. Regarding
people-intended food, there are special recipes
that can be used by the owner, however simulta-
neous administration of dietary supplements is
required. Something similar applies if the quantity
of a maintenance diet is simply reduced, implying
the risk of developing deficiencies of necessary
nutrients due to a reduced daily intake.?

In general, composition of weight-reduction di-
ets may be based on two different theories. It is
commonly estimated that diets of reduced ca-
loric density should be recommended.’ The first
theory is based on the belief that high-protein,
low-fat, low-carbohydrate diets lead to loss of fat
and preservation or possibly an increase in muscle
mass.?” This particular theory essentially supports
that the supply of energy in the form of protein
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causes greater food-generated heat production
compared with carbohydrate and fat.*® On the
contrary, the second theory advocates weight loss
through low-protein, low-fat, low-carbohydrate
and high-fiber diets which are conducive to in-
creased satiety and decreased food consump-
tion.* A fact of particular importance is that in
obese individuals, intestinally absorbable dietary
fiber reduces insulin resistance. Initially, aversion
to this particular diet may occur, and it is managed
by gradual transition from previously fed diets to
the prescribed weight loss diet. A recent study
found that dogs fed a high-protein, high-fiber diet
consumed even smaller amounts of food.*® Natu-
rally, evaluating the results of this study was no
easy task due to different fiber origin in compared
diets. Undeniably, these two theories raised more
questions in order to ensure the safe administra-
tion of representative diets to cats. What does oc-
cur is that selecting a high-protein, low-carbohy-
drate diet or a high-fiber diet is purely a matter of
personal preference because the essential role in
weight loss belongs to caloric restriction.? Finally,
according to results of clinical studies in cats and
dogs, the beneficial influence of omega-3 fatty
acids, carnitine and isoflavonoids found in weight
loss diets seems to be of particular importance.*

For daily energy requirements to be estimated, a
simple formula is applied. In order for that to be
understood, a few particular concepts must be
explained. Energy required to cover daily needs
is called daily energy requirement (DER) and it is
comprised of various energy components, mainly
resting energy requirement (RER) and exercise
energy requirement (EER).> RER expresses the ba-
sic metabolic rate and typically accounts for 60-
80% of total DER, whereas EER is energy exerted
through exercise and accounts for 10 to 20% of
DER. In order to calculate RER, metabolically inac-
tive fat mass must be subtracted from the animal’s
total body weight. Therefore, using ideal body
weight is mandatory. The formula used to esti-
mate RERis:

RER=70 (BW, °")

For an easier calculation a linear equation follows,
however the latter applies to animals over 2 kg:

RER= (30xBW, )+70
Finally, DER is calculated by the following formula:
DER=1 - 1,2 x RER (dog)
DER=0,8 x RER (cat)

The result is the total daily amount of calories that
should be fed to a dog or cat over a 24-hour period
in order for it to lose weight.>With a view to assist-
ing veterinarians, special software has been cre-
ated to help calculate the daily intake of food. It is
important to note that in female dogs, the amount
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Table 1. Obesity sequelae in dogs and cats.
Orthopedic disorders « Osteoarthritis
« Cranial cruciate ligament rupture
« Intervertebral disk disease
» Humeral condylar fractures
Metabolic disorders - Diabetes mellitus
« Insulin resistance
+ Glucose intolerance
« Hepatic lipidosis (cats)
+ Hyperlipidemia/dyslipidemia
Cardiorespiratory disorders « Tracheal collapse
« Laryngeal paralysis
- Brachycephalic airway obstruction syndrome
+ Obesity hypoventilation syndrome (Pickwickian syndrome)

Dermatologic abnormalities - Exfoliative dermatitis

« Feline acne
«+ Alopecia
« Seborrhea sicca

Neoplasia « Mammary tumors

« Transitional cell carcinoma
Urogenital disorders « Urolithiasis (calcium oxalate)

« Urethral sphincter mechanical incontinence

- Dystocia

« Urinary tract infection
Miscellaneous functional « Decreased immune function
alterations

« Heatintolerance

+ Decreased life span

of ingested food should be higher than that in-
tended for males.”” The way of offering food de-
pends on the individual animal’s body type. Thus,
food can be offered in 2-3 daily meals or the entire
daily amount administered to be gradually eaten
by the pet in small increments. In the event of a
household having more than one pet, then the
overweight animal should be fed separately from
the rest. Alternative solutions that are more likely
to apply to cats include placing the food of other
cats on higher surfaces, rendering it impossible
for the obese cat to reach because it cannot easily
leap as high, or to place the food in a large crate
with a hole through which the obese cat cannot
pass. Parallel to the reduction of daily consumed
calories, exercise-induced energy expenditure is
considered to be of particular importance.” One
study noted that dogs with increased physical
activity consuming 20% more calories presented
a similar rate of weight loss to that of those with
reduced physical activity.”’ Exercise appears capa-
ble of reversing the metabolic imbalance causing
obesity, even in the absence of significant weight

«+ Increased anesthetic risk

loss.”” Exercise includes establishing walking, play-
ing, training or other forms of physical activity.
Sufficient canine exercise rates for a dog include
20-30-minute walks, three to four times a week
or a 10-minute increase in total daily exercise. As
concerns cats, physical activity can be expressed
through playing. Veterinarians should discuss the
matter extensively with the owners and provide
them with all the relevant information concerning
the available options, in an endeavor to arouse
their resourcefulness. Reported examples are en-
vironmental enrichment for cats with more toys,
placement of food on surfaces that require effort
to reach, hiding kibble or treats in various places
or inside toys resulting in increased physical activ-
ity in order to extract, it etc. The above should be
adjusted accordingly to pet and owner lifestyle;
any coexisting health issues concerning either of
them should be seriously taken into account (e.g.
osteoarthritis).> By and large, however, increased
physical activity and environmental enrichment
are beneficiary for both pets and owners.*’
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Various pharmaceutical substances have been
tested for weight loss in people. Their effective-
ness is variable, and the aim is to increase satiety,
bind and block intestinal absorption of nutrients,
increase metabolic rate and, finally, redistribute
energy stored in adipose tissue to more metaboli-
cally active tissue such as muscle. Two drugs ap-
proved for weight loss in people are sibutramine
and orlistat; the former is a serotonin and nor-
epinephrine reuptake inhibitor that produces
increased satiety and stimulation of heat produc-
tion, while the latter contains a pancreatic lipase
inhibitor that increases fecal fat excretion by pre-
venting its digestion and absorption.*” Adminis-
tration of these drugs is discouraged in cats. The
results of an orlistat trial in dogs proved modest.
Reported side effects included mild fecal inconti-
nence.?

Recently, two pharmaceutical substances were
introduced for canine weight loss induction: dirlo-
tapide and mitratapide. These substances prevent
intraluminal fat absorption from intestinal tissue.
Dirlotapide may be administered at a dose of
0.01-0.2 ml/kg up to three times daily depending
on animal response. Mitratapide is found on the
market in containers on which the required dose
is written according to body weight at the time.
Treatment is administered for three weeks and in-
terrupted for two weeks, after which the dog’s di-
etary needs are re-evaluated, the daily amount of
food is adjusted and mitratapide is administered
for three more weeks.!

The key to any weight loss treatment for dogs or
cats lies in the persistence and patience of both
the veterinarian and owner, preserved through
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