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To evaluate the effect of ovariectomy on food intake and body weight gain in adult cats fed according to their
maintenance energy requirement (MER) and cats fed 1.5 times their MER. Eleven crossbreed adult female cats were
monitored and weighed daily before undergoing ovariectomy, and their MER was determined once a stable body
weight had been achieved. The ovariectomies were performed afterwards the cats were divided into two groups:
group 1, composed of 6 cats, receiving the amount of food corresponding to their MER; and group 2, composed of 5
cats, fed 1.5 times their MER. No significant differences were found regarding food intake, alometric factor
(kcal/kg0.67) and Metabolizable Energy (ME) intake (kcal/day) (P>0.05) for cats in group 1. However, these cats
gained weight over the 30 days after ovariectomy (P<0.05). Cats in group 2 presented significant difference for food
intake, alometric factor, ME intake (kcal/day) and body weight (P<0.05). Ovariectomy had influenced the MER.
Spayed cats that continued receiving the same energy intake before ovariectomy had gained weight, showing that the
MER for cats had decreased after the procedure. Cats in group 2 had gained more weight than those in group 1. In
order to keep spayed cats within the optimal body weight, it is necessary to monitor their feed intake, considering
that the MER changes after ovariectomy, and female cats tend to overeat and gain weight, which may lead to being
overweight or obesity.
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INTRODUCTION
Over the last 30 years, obesity in companion animals has been identified as an emerging problem, affecting the
welfare and health of domestic dogs and cats. It has been estimated that obesity affects around 6-12% of domestic cats
and 25-45% of the dogs population (Lazaroto et al., 1999; Bland et al., 2010; Brunetto et al., 2011). In the period from
2007 to 2011, in a general veterinary practice population in the USA, it was observed an increase in overweight and
obesity in dogs and cats by 37% and 90%, respectively (Banfield, 2012). In most cases, it is related with excessive food
intake, reduced physical activity, thereby increasing the predisposition of weight gain. Likewise, the spaying procedure
has been correlated with weight gain. The chances of a castrated animal becoming obese is twice as often a regular cat,
considering the hormonal changes caused by the absence of the gonads (Wolfsheimer, 1994).
Although weight control depends on a joint action involving both hormones and neurotransmitters, it is also
influenced by many other factors, such as specie, breed, age, physical activity and nutritional management. The sexual
hormones have an effect on body weight either by trigging the brain satiety and activity centers or indirectly by altering
the cellular metabolism (Salmeri et al., 1991a; Salmeri et al., 1991b). The reduction of hormone production after
castration and the following decrease of the basal metabolism rate affect the perception of satiety, bringing it to a higher
threshold and leading to sedentariness (Nielson et al., 1997). The decrease concentration of estradiol observed in
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neutered cats may be a major factor influencing the increase in food intake (Larsen, 2016). It has been shown that
administration of low-dose estradiol (0.5μg) to overweight neutered cats reduced food intake significantly (Cave et al.,
2007). All of these metabolic changes provide greater chances to develop obesity in castrated animals. The aim of this
study was to evaluate food intake and weight gain in adult cats fed their Maintenance Energy Rrequirement (MER) and 1.5
times their MER after spayed.
MATERIALS AND METHODS
Ethical approval
The Animals Ethics Committee at the Federal University of Rio Grande do Sul, Brasil approved all experimental
procedures performed (Protocol number 23.953).
Animals and Requirements
Eleven crossbreed adult female cats were used in this study. All cats were healthy and with an average Body
Condition Score (BCS) of 4.5 out of 9 (Laflamme, 1997). The cats were weighed daily and fed with a diet to maintain
their BCS between 4 and 5 (Table 1). During 15 days previous to ovariectomy, the cats were monitored to determine
their MER (kcal/day) (NRC, 2006), and the alometric factor (kcal/kg^0.67) was calculated to maintain each cat within its
ideal body weight. After the ovariectomy procedure, cats were divided randomly into two groups: group 1, composed of
6 cats, fed the same MER achieved before ovariectomy; and group 2, composed by 5 cats, fed 1.5 times their MER. Over
30 days after the ovariectomy, food intake (g), body weight (kg) and BCS were recorded daily. Food was given twice a
day (08:00 a.m. and 17:00 p.m hours), and the cats were fed individually. The cats were kept in individual cages located
in a controlled environment, and between the two meals they were released into a collective area for exercise. During the
night all cats were kept in an individual cage.
Table 1. Ingredients and chemical composition of experimental diet
Analyzed chemical composition at dry matter (DM) of diet
Humidity, %

12.4

Ash, %

7.00

Crude Protein, %

31.7

Acid hydrolized fat, %

10.4

Crude fiber, %

2.30

Gross Energy, kcal/kg

4,949

Metabolizable Energy measured , kcal/kg

3,901

1

Ingredients of basal diet: corn grain, 10.4 %; brewers rice, 30.5 %; corn gluten meal 10.0; full-fat rice bran 12,0 %; poultry byproducts meal 28.0 %;
bovine meat and bone meal 3,5%; poultry fat 2,0 %; salt 0.7%; meat hydrolyzate 0.2 %; yucca extract 0.03 %; phosphoric acid 0.47%; vitamin/mineral
premix 0.4 %. Premix composition per kg: vitamina A (10,800 IU), vitamin D3 (980 IU), vitamin E (60 mg), vitamin K3 (4.8 mg), vitamin B1 (8.1
mg), vitamin B2 (6.0 mg), vitamin B6 (6.0 mg) 12 vitamin (30 mcg), pantothenic acid (12 mg), niacin (60 mg), folic acid (0.8 mg), biotin (0.084 mg),
manganese (7.5 mg), zinc (100 mg), iron (35 mg), copper (7.0 mg), cobalt (10 mg), iodine (1.5 mg), selenium (0.36 mg), choline (2400 mg), taurine
(100 mg) antioxidant BHT (150 mg).

Statistical Analysis
The average values were compared according to the paired t test from SAS 9.4 (SAS Institute Inc., Cary, NC, USA)
with P < 0.05. The BCS values were analyzed by the nonparametric Kruskal-Wallis test (P < 0.05).
RESULTS AND DISCUSSION
Before the ovariectomy procedure, all cats maintained a stable body weight allowing the calculation of MER
(kcal/day) for each cat, which was used to calculate their food supply in the next period, after the ovariectomy. In this
period, cats from both groups had gained weight (Table 2). In group 1, the ovariectomy had affected neither the food nor
ME intake and alometric factor, demonstrating that the food supply had been controlled efficiently. Nonetheless, the cats
gained weight during the 30 days after ovariectomy, without changing the BCS. The cats had gained an average of 103 g,
which represents an increase of 4% over their initial body weight, even under restricted food supply. This effect can be
directly attributed to castration. However, this study does not allow us to estimate the ideal restriction of ME that had
enabled spayed cats to maintain their initial body weight. Mitsuhashi et al. (2011) found a reduction on the MER of 25%
of NRC recommendation for adult cats to maintain BW after being spayed.
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Table 2. Food intake, maintenance energy requirement (MER), alometric factor (AF), body weight (BW) and the
average body score condition (BSC) from group 1 and 2 before and after ovariectomy
Group 11

Items

Group 22

Before spaying3

After spaying4

P-value

Food intake (g)

53.8

52.8

MER (kcal/dia)

178

176

90.4
2.80
4.8

5

0.67

AF (kcal/kg
BW (kg)
BCS6

)

Before spaying3

After spaying4

P-value

0.3046

55

74.2

0.0008

0.7367

185

237

0.0084

86.3
2.9

0.1641
0.0209

87.5
3.11

105
3

0.0233
0.0022

4.8

0.4500

5.2

5.1

0.4000

1

The cats received the amount of diet corresponding to their MER before and after ovariectomy. (MER = alometric factor* PV^0.67), n = 6 cats; 2The
cats received the amount of diet corresponding to their MER and to 1.5 MER before ovariectomy and after ovariectomy, respectively, n = 5 cats;
3
Before ovariectomy = period of 15 days prior to ovariectomy; 4After ovariectomy = period of 30 days after ovariectomy; 5Alometric fator; 6 KruscallWallis Test P > 0.05.

A significant difference had been observed in food intake, ME intake, body weight and alometric factor (P < 0.05)
in cats fed 1.5 times their MER after ovariectomy. Cats gained an average of 230 g after ovariectomy, which represents
an increase of 7.5% over their initial body weight, showing the importance of controlling energy intake in spayed cats.
This result is in agreement with that found in male cats by Wei et al. (2014), who observed a post-castration weight gain
in cats fed ad libitum due to higher food intake with no changes on energy expenditure after castration. Cats naturally
gain weight after being spayed, and offering more food than the required will permit overconsumption, which increases
the risk of obesity. Choosing a specific diet might be a path to reduce the energy intake when food intake is not
controlled. Specific diets for spayed cats can be formulated by decreasing the energy density, using sources of fibers and
low energy feeds. Also, another strategy for reducing dietary energy density could be via addition of water to dry food
(Alexander et al., 2014). At the Nutritional Guidelines for Complete and Complementary Pet Food for Cats and Dogs
(FEDIAF, 2013), it is possible to find current information about how to meet the animal nutrient requirement when
alometric factor has been reduced, decreasing the risk of nutritional deficiencies. Increasing physical activity, when used
in combination with a diet management, contributes to maintaining an optimal body weight.
CONCLUSION
Spayed cats gain weight when they keep being fed with the same amount of food after an ovariectomy.
Furthermore, spayed cats have no control on food consumption, and, as a consequence, tend to overeat, if food is
available. The weight gain is progressive, and cats tend to become overweight or obese if food consumption is not
controlled.
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