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INFLUENCE OF HIGH-FAT DIET ON BONE PROPERTIES OF RATS
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Introduction

The role of fat in bone mass and strength is still poorly
understood. There are reports of an increased risk of
fractures in obese elderly individuals [1]; however, there
is not always a decrease in bone mineral density (BMD)
[2].

The aim of this study was to evaluate BMD and
mechanical strength of bones of ovariectomized rats fed
with a high-fat diet.

Methods

This study was approved by the Ethics Committee of our
Brazilian Institution (process n° 188/2013). Thirty-two
female wistar rats with body mass ranging between 50
and 60 g were studied. The rats were equally divided
into 4 experimental groups: I) SD-Sham -rats submitted
to sham surgery and fed with standard diet; II) HFD-
Sham -rats submitted to sham surgery and fed with high-
fat diet; III) SD-Ovx -ovariectomized rats fed with
standard diet; IV) HFD-Ovx -ovariectomized rats fed
with high-fat diet. SD groups received AIN-93 diet [3]
and HFD groups received modified AIN-93 diet
containing 60% Kcal saturated fat [4]. Surgery was
performed at Sth week of the experiment and after 90
days, the rats were then killed by an overdose of
anaesthesia. The humeri bones were evaluated by dual
energy x-ray absorptiometry (DXA) to analyse BMD,
and by mechanical test to analyse maximal load and
stiffness. Three-dimensional images were obtained by
computerized  microtomography  (microCT)  for
qualitative visualization. Statistical analysis was
performed using SPSS™ software, and the generalized
linear models with bonferroni adjustment was used to
evaluate the effects of the variables under study on the
bone properties.

Results

The OVX surgery (p<0.001) and the high-fat diet
(p=0.026) resulted in lower BMD of the proximal
metaphysis of humerus. The surgery/diet interaction
was not significant (p=0.946) for BMD (Figure 1-left).
The surgery, diet and surgery/diet interaction did not
influence the maximal load of the humerus. The OVX
surgery (p<0.001) and the high-fat diet (p=0.002)
resulted in higher stiffness (Figure 1-right); however,
the surgery/diet interaction did not influence this
variable (p=0.998).

Discussion

Our results demonstrate the negative influence of high-
fat diet on bone tissue of ovariectomized rats, decreasing
their density and modifying their mechanical behaviour.

S

From the results obtained, it can be inferred that the
high-fat diet intake can make the bones stiffer. The
change in the BMD and mechanical behaviour occurred
due to a significant change in bone microarchitecture, as
it is possible to observe in Figure 2. Thus, our results are
in-line with other studies suggesting that fat can impair
bone metabolism.
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Figure 1: Mean and standard deviation for BMD (on the
left) and Stiffness (on the right).
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Figure 2: Examples of 3D images for bone
microarchitecture.
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