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Plasma leptin concentrations in cats: reference
range, effect of weight gain and relationship with
adiposity as measured by dual energy X-ray
absorptiometry
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The aims of our study were to determine a reference range for plasma leptin in
healthy, normal-weight cats and to measure the effect of weight gain on plasma
leptin levels. To increase our understanding of the association between leptin
and feline obesity, we investigated the relationship between plasma leptin and
measures of adiposity in cats. Twenty-six normal-weight cats were used to
determine the reference range for feline leptin using a multispecies
radioimmunoassay. In the second part of the study, plasma leptin
concentrations were determined in 16 cats before and after approximately 10
months of spontaneous weight gain. Dual energy X-ray absorptiometry scans
(DEXA) were performed after weight gain. The tolerance interval for plasma
leptin concentrations was 0.92−11.9 ng/ml Human Equivalent (HE) with a
mean concentration of 6.41±2.19 ng/ml HE. In part two of the study, 16 cats
gained on average 44.2% bodyweight over 10 months. The percentage of body
fat in obese cats ranged from 34.2 to 48.7%. Mean plasma leptin concentrations
increased from 7.88±4.02 ng/ml HE before weight gain to 24.5±12.1 ng/ml HE
after weight gain, (P<0.001). Total body fat and body fat per cent were the
strongest predictors of plasma leptin in obese cats (r=0.8 and r=0.78, P<0.001,
respectively). In conclusion, plasma leptin concentrations increased three-fold
in cats as a result of weight gain and were strongly correlated with the amount
of adipose tissue present. Despite elevated leptin levels, cats continued to eat
and gain weight, suggesting decreased sensitivity to leptin. This investigation
into the biology of leptin in cats may aid the overall understanding of the role
of leptin and the development of future treatments to help prevent and
manage feline obesity. © 2000 European Society of Feline Medicine
Introduction

Regulation of food intake involves a com-
plex balance between long-term control
of fat mass and short-term control of

individual meals. The central nervous system
determines long-term food intake and energy
expenditure in response to afferent signals
including leptin, insulin and the adrenal hor-
mones, which are secreted in response to the size
of fat stores (Kaiyala et al 1995).

The product of the ob gene leptin, is a hormone
secreted exclusively by white adipose tissue
(Zhang et al 1994). When administered to mice,
leptin is known to induce loss of weight and fat
tissue by reducing food intake and increasing
1098–612X/00/040191+09 $35.00/0
energy expenditure (Campfield et al 1995, Halaas
1995, Pellymounter et al 1995). Ob/ob mice
which lack endogenous leptin and db/db mice
which lack functioning leptin receptors become
massively obese (Zhang et al 1994, Chen et al
1996, Lee et al 1996). Both the expression of the ob
gene and/or circulating leptin levels correlate
with body fat content in rodents and humans
(Lönnqvist et al 1995, Maffei et al 1995,
Masuzaki 1995, Considine et al 1996). Leptin
concentrations are higher in obese compared
with normal-weight individuals (Maffei et al
1995, Considine et al 1996, Havel et al 1996b)
and so, it is postulated that the role of leptin is
to inform the brain of the mass of stored
adipose reserves. Although leptin is secreted in
© 2000 European Society of Feline Medicine
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Materials and methods
Animals

The study was divided into two parts. Twenty-
six cats were used in part one, 16 of which were
randomly selected to participate in the second
part of the study. All cats were neutered and
assessed as healthy by clinical examination and
routine haematological and serum biochemical
analyses. Accurate ages of the cats were un-
known; however, all were estimated by visual
assessment and examination of dentition to be
young adults between 1 and 5 years of age.
The protocol for this study and the care and
handling of these animals were approved by the
Animal Experimentation Ethics Committee of
the University of Queensland.

In the first part of the study, 26 healthy cats (11
males and 15 females) were used to determine
the reference range for plasma leptin. Body-
weight was measured in all cats using scales
with a precision of 0.1 kg. Body mass index was
calculated using the formula:

Bodyweight (kg)/(body length (m)×height (m))

(Nelson et al 1990). Body condition scores were
determined using a scale from one to five
(Sunvold & Bouchard 1998). All cats were con-
sidered to have a normal or ‘ideal’ body weight
based on having a body condition score of three
(Sunvold & Bouchard 1998). For a minimum of 2
weeks prior to commencement of testing, cats
proportion to the total amount of body fat, syn-
thesis may be stimulated by increased insulin
and glucocorticoid concentrations (Cusin et al
1995, Meier 1995). After release into the circu-
lation, leptin is transported through the blood
brain barrier via a saturable transport system
(Tartaglia et al 1995). Evidence suggests that the
hypothalamus may be a critical site of action for
the central appetite-controlling effects of leptin.
Neuropeptide-Y and/or corticotrophin-releasing
hormone have been implicated as mediators of
leptin’s actions (Campfield et al 1995, Stephens
et al 1995, Schwartz & Seeley 1997). Hypotha-
lamic neuropeptide-Y is a potent stimulator of
food intake and inhibitor of energy expenditure
and leptin has been shown to decrease
neuropeptide-Y synthesis and release in normal
animals (Stephens et al 1995, Campfield et al
1996). In contrast, corticotrophin-releasing hor-
mone inhibits food intake and increases energy
expenditure (Rothwell 1989). Leptin has been
shown to act in the central nervous system to
stimulate corticotrophin-releasing hormone gene
expression (Schwartz et al 1996b).

Leptin receptors are not present in the hypo-
thalamus alone, but are also widely expressed in
peripheral tissues including adipocytes, skeletal
muscle, hepatocytes and pancreatic beta-cells,
suggesting a broader role for the hormone
(Tartaglia et al 1995, Chen et al 1996, Kieffer et al
1996, Lee 1996, Scarpace & Matheny 1998). One
mechanism by which leptin acts to regulate fat
mass, is by increasing energy expenditure. Cur-
rent data suggest that the ability of leptin to
increase energy expenditure may involve un-
coupling mitochondrial oxidative metabolism in
brown adipose tissue and perhaps in white adi-
pose tissue and skeletal muscle (Scarpace et al
1997, Boss et al 1998, Scarpace & Matheny 1998).
Uncoupling proteins are able to partially un-
couple mitochondrial respiration, releasing in-
gested energy which is excess to the body’s needs
as heat, rather than capturing it as high energy
ATP and depositing it as fat (Klingenberg 1990).
This acts like a safety valve, helping to prevent
accumulation of excess energy in the body.

There has been little work reported on leptin in
cats. Recently, a leptin radioimmunoassay was
validated for use in cats (Backus et al 2000). The
study found a relationship between plasma
leptin and body fat as determined using the
isotopic dilution method in 19 intact male cats
with a range of body weights (Backus et al 2000).
It did not examine the effect of increasing body
weight on leptin concentrations in the same cats,
nor did the study include female cats, neutered
cats or extremely obese cats.

The aims of our study were to report reference
values for leptin, and to examine its association
with adiposity in cats. To determine reference
values, we measured leptin concentrations in 26
neutered, mixed-gender cats, with a normal or
‘ideal’ body condition, selected from the general
population. To further our understanding of the
association between leptin and feline obesity, we
examined the magnitude of the leptin increase
that occurred after 16 cats spontaneously gained
weight over 10 months. Our study also investi-
gated the relationship between plasma leptin con-
centrations and simple measures of adiposity
determined in cats before and after weight gain, as
well as with DEXA-derived body composition
measurements in overweight and obese cats. The
effect of gender on leptin concentrations was also
examined.



Plasma leptin concentrations in cats 193
were individually housed and acclimatised to
the test holding facilities. After an overnight fast,
jugular catheters (18 g×8 cm polyurethane jugu-
lar catheters; Cook Veterinary products) were
placed under general anaesthesia with propofol
(Diprivan, Zeneca Limited). Blood was immedi-
ately drawn from each cat via the catheter and
submitted for routine haematology and biochem-
istry profiles. Cats were allowed to recover and
were fed. A minimum of 24 h after anesthesia,
and after a 12-h fast, blood samples were drawn
via the catheter for plasma leptin determination.

In the second part of the study, body weight,
body mass index and body condition scores were
determined in 16 healthy cats (6 males and 10
females). General methods for housing and
sample collection were identical to part one of
the study. Routine haematology and biochemis-
try analyses were performed and baseline
plasma leptin concentrations were determined as
described above. Cats were then transferred to a
group housing facility and offered two high
energy density extruded foods ad libitum (450
and 490 kcal/100g metabolisable energy), for a
period of approximately 10 months, to promote
weight gain. After weight gain, the cats were
transferred back to individual housing and accli-
matised to the test holding facilities for a mini-
mum of four weeks. Routine biochemical and
haematological analyses were repeated. Body
weights, body mass indexes, body condition
scores and basal plasma leptin concentrations
were determined in cats after weight gain. In
addition, lean body mass, fat mass and percent-
age of body fat were measured after weight gain
by DEXA (Dual Energy X-ray Absorptiometry).
A fan beam X-ray bone densometer (Hologic
QDR-4500A; Hologic Inc.) with human adult
software version 9.1 was used. Whole-body
scans were performed, with cats placed in
ventrodorsal recumbency using a technique pre-
viously validated for dogs and cats (Sunvold &
Bouchard 1998). The adiposity ratio was defined
as the ratio between total body fat and total lean
tissue (fat-to-lean ratio) (Walton et al 1995). Cats
were classified overweight or obese based on
having a body condition score of 4 or 5 respect-
ively, and a DEXA-derived percentage fat con-
tent above an arbitrary cut-off point of 25%
(Butterwick et al 1994).
Sample handling and analysis

Samples from both parts of the study were
handled similarly. Blood samples were placed
into sterile EDTA vacuettes containing the
proteinase inhibitor, aprotinin (Trasylol; Bayer
Australia Ltd) added to the vacuettes at 0.05 ml
per ml of blood. After centrifugation for 8 min,
plasma samples for leptin measurements were
placed in 500 �l vials and stored at −70°C until
assayed.

Plasma leptin concentrations were determined
with a radioimmunoassay kit (Multispecies
Leptin RIA Kit, Cat #XL-85K, Linco Research
Inc.). This kit was developed to quantitate leptin
in plasma or serum from several species and has
been validated for use in cats (Backus et al 2000).
The RIA is based on a guinea pig-derived leptin
antibody, which was raised against human leptin
but displays broad cross-reactivity to leptin in
other species.
Statistical analysis

The reference range for leptin in 26 normal cats
was established by calculation of a tolerance
interval containing 95% of the population with
a probability of 0.90 (Lumsden & Mullen
1978). The tolerance interval was calculated as
mean±2.5027 SD (Lumsden & Mullen 1978).
Data were analysed for normality by the use of
the Kolmogorov–Smirnov test of normality
(Sigmastat Version 2.0, SPSS Inc.). Where neces-
sary, data was logarithmically transformed to
achieve a normal distribution prior to parametric
analysis (Lumsden & Mullen 1978).

To investigate the differences in leptin concen-
trations before and after weight gain, statistical
analysis was performed using the one-way
repeated measures analysis of variance
(ANOVA) with SPSS software (Sigmastat Version
2.0, SPSS Inc). For non-normally distributed data,
a repeated measures ANOVA on ranks was
executed.

Pearson product moment correlations and
linear regression analysis were used to measure
the strength of association of plasma leptin con-
centrations with adiposity variables. Measures of
adiposity included bodyweight and body mass
index before weight gain and body mass index,
body weight, percentage weight gain, fat per-
centage, total fat mass and the adiposity ratio
(ie, fat-to-lean ratio) after weight gain. Student’s
t-test was performed to compare leptin concen-
trations between male and female cats. To deter-
mine if gender differences were still present after
adjusting for adiposity, analysis of covariance
was performed using SAS (GLM Procedure,
Version 8.0 for windows, SAS Institute Inc.)
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All data are reported as mean±1 SD, followed
by range in parentheses. A P-value of <0.05 was
considered significant.
Results
Reference values for plasma leptin
concentrations

Reference values for plasma leptin were estab-
lished in 26 cats considered to have an ‘ideal’
bodyweight based on a body condition score
of three out of five. Mean bodyweight was
4.37±0.64 kg and ranged from 3.35 kg to 6.0 kg.
The body mass index of these cats averaged
60±5.51 kg/m2 and ranged from 51.2 to 75.0 kg/
m2. Mean plasma leptin concentration measured
after a 12-h fast for 26 normal-weight cats was
6.41±2.19 ng/ml HE with upper and lower
tolerance intervals for the population of 0.92 and
11.9 ng/ml HE

There was no relationship between mean
plasma leptin concentrations and bodyweight
or body mass index in 26 normal-weight cats.
There were no significant differences in leptin
concentration in 11 male cats compared with 15
female cats with normal body weights (6.54±2.18
vs 6.31±2.27 ng/ml HE), indicating that gender
is not a significant determinant of leptin concen-
trations in normal-weight, neutered cats.
Table 1. Adiposity measurements (mean±SD, range) in 16 cats before and after
weight gain

Before weight gain After weight gain

Bodyweight (kg) 4.37±0.76 (3.35–6.25) 6.28**±1.26 (4.4–8.6)
Body condition score 3.0±0.37 (2–4) 4.63**±0.5 (4.0–5.0)
Body mass index (kg/m2) 60.8±7.72 (51–75) 76.5**±7.43 (64.4–89.1)
Fat per cent (%) n/a 41.3±3.96 (34.2–48.7)
Total fat mass (kg) n/a 2.68±0.78 (1.54–4.25)
Lean body mass (kg) n/a 3.63±0.52 (2.63–4.33)
Adiposity ratio (fat-to-lean ratio) n/a 0.728±0.125 (0.528–0.983)

Values in obese cats are significantly (**P<0.001) different from lean cats.
n/a=not available.
(P<0.001) in bodyweight, body mass index and
body condition score occurred following an
average of 10 months weight gain (Table 1).
Mean bodyweight of the cats after weight gain
was 6.28±1.26 kg (range, 4.4–8.6), representing a
mean gain of 44.2% (range, 8.51–74.7%), or
1.91 kg per cat. Based on the body condition
score, six cats became overweight (score 4) and
10 became obese (score 5). The DEXA-derived fat
percentage of cats after weight gain ranged from
34.2 to 48.7% with a mean value of 41.3%.

When weight gain was analysed separately on
a gender basis, male cats gained a significantly
greater amount of weight (P=0.03) than female
cats, although their initial weights were not sig-
nificantly different (Table 2). This resulted in
male cats weighing significantly (P=0.01) more
than female cats after weight gain. Male cats also
had significantly greater total fat and lean body
mass than female cats after weight gain (Table 2).

The mean fasting plasma leptin concentration
for 16 overweight and obese cats was 24.5±
12.1 ng/ml HE (range, 8.4–54.8 ng/ml HE), com-
pared with 7.88±4.02 (range, 3.2–19.8 ng/ml HE)
when they were normal-weight (P<0.001). There
was a wide variation in plasma leptin concen-
trations for a given fat mass. For example, two
cats with a similar fat mass of 4.2 kg after weight
gain, had fasting leptin concentrations of
30.9 ng/ml HE and 54.8 ng/ml HE, respectively
(Table 3).

There was a strong positive correlation
between serum leptin concentrations and DEXA-
derived fat mass in obese cats (r=0.80; P<0.001)
(Fig. 1). The adiposity ratio, percentage body fat,
lean body mass, bodyweight, body condition
score and body mass index were also related to
plasma leptin concentrations (Table 4). These
results are analogous with other findings in cats
Comparison of plasma leptin concentrations
before and after weight gain

Based on body condition scores, the 16 cats used
in the weight gain part of the study were classed
as normal weight (n=14, score 3), underweight
(n=1, score 2) and overweight (n=1, score 4)
prior to weight gain. A highly significant increase
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Table 2. Adiposity measurements for six male and 10 female cats before and after
weight gain

Before weight gain After weight gain

Male Female Male Female

Body weight (kg) 4.78±1.01 4.12±0.45 7.26*±1.19 5.69±0.9
Body condition score 3.17±0.41 2.9±0.32 4.56±0.52 4.45±0.55
Body mass index (kg/m2) 63.7±8.98 59.0±6.73 80.2±9.16 74.2±5.52
Fat per cent (%) n/a n/a 43.1±4.82 40.2±3.14
Total fat mass (kg) n/a n/a 3.23*±0.86 2.35±0.52
Lean body mass (kg) n/a n/a 4.06*±0.34 3.37±0.44
Adiposity ratio (fat-to-lean ratio) n/a n/a 0.79±0.16 0.69±0.09

Values in male cats are significantly (*P<0.05) different from values in female cats.
n/a=not available.
Table 3. Body fat mass measured by dual energy
X-ray absorptiometry (DEXA), and basal plasma
leptin concentrations in 16 cats after weight gain

Cat Body fat mass
(kg)

Plasma leptin concentration
(ng/ml HE)

1 4.15 30.95
2 3.28 20.19
3 2.88 24.44
4 2.66 24.79
5 2.42 16.71
6 2.16 21.83
7 2.10 12.44
8 1.54 8.40
9 4.25 54.76

10 3.12 47.04
11 3.23 29.65
12 2.57 27.55
13 2.17 18.93
14 2.55 22.96
15 1.79 17.40
16 2.00 14.23
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Fig 1. Correlation of plasma leptin concentrations with
DEXA-derived total body fat in 16 obese cats. The corre-
lation coefficient was 0.80 (P<0.001).
Table 4. Pearson correlation coefficients for leptin
concentrations and adiposity measurements in cats,
before and after weight gain

Leptin ng/ml HE

Lean cats
Body weight (kg) 0.69**
Body condition score 0.64**
Body mass index (kg/m2) 0.6*

Obese cats
Body weight (kg) 0.76***
Body condition score 0.66**
Body mass index (kg/m2) 0.63**
Fat per cent (%) 0.78***
Total fat mass (kg) 0.80***
Lean body mass (kg) 0.64**
Adiposity ratio (fat-to-lean ratio) 0.79***

*P<0.05, **P<0.01, ***P<0.001.
where percentage of body fat and total body fat,
determined by the deuterium dilution method
were the strongest predictors of plasma leptin
(Backus et al 2000).

In obese cats, the mean fasting plasma leptin
concentrations tended to be higher in the six
male cats (31.4±16.1 ng/ml HE), than in the 10
female cats (20.4±6.95 ng/ml HE), (P=0.07). This
trend for higher mean leptin concentrations in
obese male cats in part reflected their statistically
greater weight and fat mass than in obese female
cats (Table 2). When measures of adiposity
were adjusted for, the trend was weaker
but still observable, although the analyses did
not reach significance for gender when any
independent adiposity measure was used as a
covariate.
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Discussion

The findings in our study are similar to the
results of several studies in humans that have
shown that leptin concentrations are higher in
obese than in normal-weight individuals and are
highly correlated with body fat (Maffei et al 1995,
Considine et al 1996, Havel et al 1996b). Our
study found a three-fold increase in plasma lep-
tin concentrations in cats after weight gain with
mean absolute values corresponding to those
reported in humans of 7.5±9.3 ng/ml HE in lean
subjects and 31.3±24.1 ng/ml HE in obese
subjects (Considine et al 1996). This suggests that
obesity is not caused by an absolute deficiency in
leptin levels per se. It has been hypothesised in
other species that leptin acts as an adipocyte-
derived signaling molecule, informing the brain
of the mass of fat reserves in a negative feedback
loop serving to regulate energy balance (Zhang
et al 1994, Caro et al 1996). If this is true for cats,
one would expect that as the cats in our study
increased their caloric intake and gained weight,
subsequent elevations in their plasma leptin con-
centrations would result in a feedback mech-
anism to reduce food intake and increase energy
expenditure. This would result in a relatively
stable body fat mass controlled by minimal fluc-
tuations in leptin concentrations. Despite body
weight increasing by an average of 44.2% and
leptin levels increasing three-fold, cats continued
to overeat and gain weight. This paradox of
increased leptin concentrations in obesity has
been observed in other species and is hypoth-
esised to be a consequence of ‘leptin resistance’
(Frederich et al 1995, Maffei et al 1995, Considine
et al 1996). Our data suggest that leptin resist-
ance is also present in obese cats. Several expla-
nations have been proposed for the mechanism
of this resistance. These include intravascular
defects, defects in the transport of leptin into the
central nervous system, a failure of leptin to
activate the leptin receptor or post-receptor de-
fects in the leptin signal transduction pathway
(Caro et al 1996, Schwartz et al 1996a, Havel
1998).

There was a substantial variation in plasma
leptin concentrations between individual obese
cats with similar body fat mass. This suggests
that leptin production and secretion may be
regulated by factors other than the level of adi-
pose tissue. Factors which have been shown to
influence leptin levels in other species are related
to the availability of energy and include dietary
macronutrient content (Havel et al 1999), energy
restriction (Dubuc et al 1998), fasting (Boden et al
1996, Weigle et al 1997), and re-feeding (Weigle
et al 1997). These factors are unlikely to explain
the differences between our cats; however, as all
cats were individually housed and fed the same
diet ad libitum prior to commencement of data
collection. Several hormonal influences includ-
ing glucocorticoids (Larsson and Ahrén 1996,
Bradley and Cheatham 1999), lipolysis (Dubuc et
al 1998), glucose (Mueller et al 1998), and insulin
(Leroy et al 1996, Utriainen et al 1996, Wabitsch
et al 1996) have also been shown to influence
leptin secretion in humans and rodents. Further
studies are required to determine what factors
influence leptin production and secretion in cats.

Factors identified as predisposing to feline
obesity include lack of physical activity,
extended sleeping periods, apartment dwelling,
male gender, neutering, aging, mixed breed
ancestry as well as environmental, social and
behavioural factors (Sloth 1992, Scarlett et al
1994, Scarlett and Donoghue 1996, Robertson
1999). Dietary factors may influence the risk of
obesity in cats and other species. Cats fed some
types of highly palatable, prescribed and speci-
ality foods are more at risk of developing obesity
than cats fed typical commercial grocery store
products (Scarlett et al 1994). It has been postu-
lated that the stimulus of highly palatable foods,
overrides the effects of physiological satiety sig-
nals (Havel 1998). Interestingly, central leptin
administration in rats with diet-induced obesity
has been shown to reduce the intake of a
standard diet but not that of a more palatable,
energy-dense diet (Widdowson et al 1997). The
degree of weight gain achieved by cats in our
study may, in part, be due to the highly palatable
and energy dense nature of the foods being
offered free-choice, resulting in overriding of
normal satiety signals. This, coupled with leptin
resistance and physical inactivity, may have
resulted in cats becoming overweight and in
most cases, obese.

There was no significant differences in leptin
concentrations between male and female cats,
indicating that at least in normal-weight,
neutered cats, gender is not a significant deter-
minant of leptin concentrations. Obese male cats
tended to have higher leptin levels than female
cats. Male cats gained an average of 58% more
weight, however, and had a significantly greater
amount of fat tissue compared with female cats,
consistent with reports that male cats are more
likely to be overweight than females (Scarlett &
Donoghue 1996). After adjusting for body fat
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percentage, the trend towards higher leptin
levels in male cats was weakened, but neverthe-
less still remained (27.6 ng/ml vs 22.7 ng/ml HE,
respectively). In humans, men tend to store adi-
pose abdominally whereas women tend to de-
posit fat peripherally on the hips and thighs
(Krotkiewski et al 1983). Plasma leptin has been
shown to correlate with subcutaneous fat at the
umbilical level in humans (Takahashi et al 1996).
Although, in both male and female cats, excess
adipose tissue tends to collect intra-abdominally
and subcutaneously over the thorax and abdo-
men rather than peripherally (Hand et al 1989),
neutered male cats particularly tend to store fat
in the fold of skin just cranial to the inguinal area
(Hand et al 1989). It is possible that the increased
propensity for neutered male cats to store fat
subcutanously in this ‘inguinal apron’ may con-
tribute to the trend for higher leptin levels in
male cats. Cats in our study were all neutered,
thus eliminating any gender differences due to
the influence of reproductive hormones.

Gender differences appear to influence plasma
leptin concentrations in humans (Maffei et al
1995, Considine et al 1996, Havel et al 1996a, Ho
et al 1999). Testosterone is negatively correlated
with plasma leptin concentrations in human
males suffering insulin-dependent diabetes
mellitus, suggesting that androgens may exert an
inhibitory effect on leptin secretion (Tuominen
et al 1997). Inhibition of leptin by testosterone
may explain the findings of the previous study in
cats where the maximum plasma leptin concen-
tration was only 4.9 ng/ml HE, despite the
heaviest cat weighing 7.1 kg (Backus et al 2000).
However, the absolute body fat percent of this
individual cat was not reported. An intact
male cat weighing 7.1 kg may not necessarily be
overweight or obese.
Conclusion
In conclusion, our results document increased
circulating plasma leptin concentrations associ-
ated with spontaneous weight gain in cats.
Plasma leptin correlated strongly with all
measures of adiposity in obese cats, with the
highest correlation for body fat. The results of
this study are consistent with a postulated lipo-
stat role of leptin. After adjusting for adiposity,
there were no significant differences in plasma
leptin concentrations between neutered male and
female cats, though there was a non-significant
trend for higher leptin in males. Despite having
high leptin concentrations, cats continued to
overeat and gain weight suggesting that obese
cats may be resistant to the action of leptin in
controlling fat mass.

Further understanding of leptin production
and its mechanism of action in cats may assist
the development of future obesity treatments.
These therapies may involve influencing leptin
production or expression of the uncoupling
protein gene, possibly through dietary manipu-
lations. Further understanding of leptin resist-
ance and the leptin signaling pathway may also
result in therapies directed towards enhancing
ob gene transcription, influencing leptin trans-
port, improving leptin receptor activation or
addressing post-receptor defects.
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