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Abstract 

Neutering females may be associated to weight gain in dogs. In order to diagnose possible alterations, 

such as diabetes and hyperlipidemias, laboratory assessment of carbohydrate and lipid metabolism is 

important. The aim of this study was to verify glycemia and serum lipid profile in non-spayed and 

spayed female dogs, and associate these results with the body condition score. Thirty-two spayed 

(n=16) and non-spayed (n=16) female dogs had their blood collected for biochemical analysis, and 

were classified as to their body condition score (BCS). Nine had normal BCS, 10 were overweight, 

and 13 were obese. Little difference was observed among spayed and non-spayed dogs. Glycemia of 

spayed canine females is higher than that of non-spayed dogs, regardless of the body condition score. 

Likewise, total cholesterol levels are higher in non-spayed females. The HDL is higher in non-spayed 

obese dogs than in spayed dogs with the same body condition, this parameter did not differ in other 

weight groups. Contrary to what happens in post-menopausal women, spaying dogs does not seem to 

have such a strong effect on the metabolic parameters assessed. This study revealed unique results, 

where neither spaying nor weight group had a strong association with metabolic alterations.  

Keywords: cholesterol; glucose; spaying. 

 

Resumo 

A esterilização pode estar associada ao ganho de peso em cães. Para diagnosticar possíveis alterações, 

como diabetes e hiperlipidemias, análises laboratoriais do metabolismo de carboidratos e lipídios são 

importantes. O objetivo deste estudo foi verificar a glicemia e o metabolismo lipídico em fêmeas 

caninas não esterilizadas e esterilizadas e associar estes resultados com o escore de condição corporal. 

Trinta e duas fêmeas caninas, esterilizadas (n=16) e não esterilizadas (n=16) foram submetidas à 
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coleta sanguínea para análises bioquímicas e foram classificadas conforme escore de condição 

corporal (ECC). Nove tiveram ECC normal, 10 apresentavam sobrepeso e 13 eram obesas. Pequenas 

diferenças foram observadas entre os cães esterilizados e não esterilizados. A glicemia de fêmeas não 

esterilizadas foi mais elevada em todos os escores corporais, bem como o HDL. Triglicérides, LDL 

e VLDL foram mais baixos em fêmeas não esterilizadas com sobrepeso quando comparado com 

animais esterilizados na mesma condição corporal, o que não foi observado em outros grupos. 

Contrariamente ao que acontece em mulheres após a menopausa, a esterilização em fêmeas de cães 

não parece ter fortes efeitos sobre os parâmetros metabólicos avaliados. Este estudo apresenta 

resultados únicos, nos quais nem a esterilização nem o peso possuem forte associação com alterações 

metabólicas.  

Palavras-chave: colesterol; esterilização; glicose. 
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Introduction 
 

 

A decrease in ovarian hormones during normal estrus cycles is associated with lipoprotein alterations 

in dogs. An increase in blood cholesterol is observed during the metaestrus, with high levels of low-

density lipoproteins (LDL) and lower levels of high-density lipoproteins (HDL) observed during the 

pro-estrus(1). Likewise, post-menopausal women will suffer metabolic alterations in response to the 

decreasing hormone levels, especially a fall in HDL levels and an increase in total cholesterol and 

LDL, elevating the risk of coronary diseases(2). Lipoprotein alterations may trigger dyslipidemia, 

frequently associated with an increase of fat body mass and obesity. A condition of global occurrence, 

it affects 25% to 40% of all dogs and cats, and these overweight pets will, in turn, be at a higher risk 

of developing other diseases(3).  

In humans, metabolic parameters and their relation with hormone levels and body condition has been 

thoroughly described, as well as the diseases associated with these markers. In dogs, on the other 

hand, few studies have addressed these questions. In this light, this study assessed blood glucose and 

serum lipid profile in spayed and non-spayed female dogs with different body condition score (BCS). 

 

Material and Methods 
 

 

All animal procedures were approved by the animal experimentation ethics committee of the 

Universidade Federal de Pelotas - UFPel (CEEA 5271), and all the animals were clinically evaluated 

by a veterinary. This study used a convenience sample of 32 breedless female dogs, from two to ten 

years of age, clinically healthy, and receiving standard dog food. Sixteen of these were spayed dogs, 

the others were reproductively capable. All animals were privately owned, and all castrated females 

had been spayed over a year before the start of this study. The animals’ BCS was registered according 

to Edney and Smith(4). The dogs were segregated into BCS groups: GI – ideal; GII – overweight; and 

GIII – obese. 

Blood was harvested from the cephalic vein of each dog, in one occasion, after a 12-hour fasting 
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period. Three milliliters were collected into a tube with clotting agent and separator gel (Labor® 

Import, Bunzl plc, São Paulo, SP, Brazil), after which they were centrifuged and the sera separated. 

The serum was stored in 2 mL microtubes at -80 °C until use. Serum measurements for triglycerides, 

total cholesterol, and the HDL fraction were determined through commercial kits (Triglicerides 

Monoreagente K117, Colesterol Monoreagente K083; HDLLE8; Bioclin®, Belo Horizonte, MG, 

Brazil) using a spectrophotometer (BS-200 Mindray® Corporate Headquarters, China; Thermo 

Plate®). The LDL fraction was determined by Friedewald’s(5) method, and the VLDL through the 

function triglycerides/5. The residual blood from the syringe, after collection, was used to assess the 

animal’s glycaemia with the aid of a digital glucometer (Accu-Chek Performa, Accu-Chek®, Jaguaré, 

SP, Brazil), according to the manufacturer’s instructions. 

Parameters were compared among spayed and non-spayed females in general, and spayed and non-

spayed females in the different BCS classifications. Animals in one BCS group were not compared 

to those in another. All statistical analysis was conducted in the Statistix 9.0 software, Shapiro-Wilk 

was used to determine normality, normally distributed data was analyzed through ANOVA, and the 

Tukey test was used to compare groups. Other data were analyzed through Kruskal-Wallis’ test. 

Statistical significance was considered when P values were under 0.05. 

 

Results and Discussion 
 

 

Comparing spayed and non-spayed females, those that were not spayed had significantly higher 

glucose and HDL levels (Table 1); all these levels were, however, within the normal range for adult 

dogs, and agree with several studies that assess feeding and nutrition(6,7). 

 

 

Castration has been shown to significantly increase weight gain in female dogs fed ad libitum(8). 

However, this is minimized if they are fed a controlled diet and exercise regularly(9). A decrease in 

estrogen and an increase in androgen are responsible for post-menopausal alterations in glucose 

homeostasis in genetically predisposed women(10,11,12) and dogs may suffer similar alterations. 

Blood HDL levels described here were similar to those found by Jeusette et al.(13), who assessed 

healthy dogs. Lower levels have been described in healthy, eutrophic (42.12 mg/dL) and obese (62.46 

mg/dL) dogs(14); however, these were also within normal limits. Lower HDL levels in spayed, 

compared to non-spayed, females has been described(15) with a 1.87 times decrease one year after 

spaying. The results described here also mirror the lipoprotein patterns seen in post-menopausal 

women, who show a progressive decrease in HDL(16,17,18). This is because estrogen will suppress the 
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activity of hepatic lipase, the enzyme which degrades HDL(19).  

Regarding the BCS, nine animals had an ideal BCS (GI), 10 were considered overweight (GII), and 

13 were obese (GIII). No statistically significant difference was shown in glucose, LDL, HDL, 

VLDL, and triglyceride levels among weight groups (Table 2).   

  

The behavior of cholesterol parameters did not differ among weight classes, contrary to what is 

usually observed in humans(20) and, occasionally, in dogs(13,21). On the other hand, our results seem to 

corroborate what is usually found in this species(22,15). Likewise, cholesterol values did not vary 

among spayed and non-spayed dogs, contrary to the observed effects of menopause in women(2).  

Regarding lipoprotein fractions, LDL was higher in spayed ideal and overweight dogs than in non-

spayed dogs in the same weight groups. This result is expected, since one of the effects of estrogen 

is keeping LDL at normal levels(23). The overall results were within normal limits, and similar to what 

has been described fro dogs(15) and post-menopausal women(24). Barrie et al.(14) found markedly lower 

LDL values in normal and obese dogs (30.96 mg/dL and 33.84 mg/dL, respectively); however, they 

were assessing dogs suffering from diabetes, hyperadrenocorticism and hypothyroidism. 

Triglyceride levels were lower in non-spayed females in all BCS groups; however, no statistically 

significant difference was observed. These results corroborate what has been described in similar 

situations(15). Our results were considerably higher than those described by Brunetto et al.(21), who 

found 89.3 mg/dL and 56.4 mg/dL of triglycerides for obese and normal dogs, respectively. Likewise, 

Chikamune et al.(22) found lower levels of triglycerides in normal dogs (35 mg/dL), but comparable 

levels in obese dogs(100 mg/dL).  

Contrary to what has been described, particularly for humans, where women usually develop 

glycemic and lipid alterations after menopause, the spayed dogs assessed in this study did not have 

the clear alteration that would be expected. Although feeding is often associated with dyslipidemia, 

and hormone levels affect carbohydrate and lipid metabolism, both in humans and dogs, weight 

disparities and spaying did not seem to have much of an effect on these parameters in this study. 
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Conclusion 
 

 

Glycemia of spayed canine females is higher than that of non-spayed dogs, independent of the body 

condition score. Likewise, total cholesterol levels are higher in non-spayed females. The HDL is 

higher in non-spayed obese dogs than in spayed dogs with the same body condition, this parameter 

did not differ in other weight groups. 
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