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Introduction

Animal health has a huge impact on public health, food production, economy and environment. The animals, and especially wildlife, are
considered the source of more than 70% of emerging diseases. Health surveillance of wildlife Is critical in order to control these diseases. This
survelllance includes the capture and handling of animals for different purposes. In these operations a stress response occurs and the risk of
traumatic injuries increases. Many of the traditional imaging diagnostic techniques are already widely used in veterinary. By contrast, the use of
QUS, DXA and biochemical markers of bone remodeling Is not widespread. This Is accentuated In the field of wildlife. Our intention Is to make a
review of the noninvasive diagnostic methods for assessing bone status, with particular attention to the DXA and bone biochemical markers.
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Bone mass Is evaluated by measuring bone mineral density (BMD). resorption Cycle Formation

The leading technigues that exist to assess BMD are DXA and QUS.

Quantitative Ultrasound (QUS): \ /

It IS a diagnostic method capable of measuring the properties of
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bone that does not use ionizing radiation. Osteoclasts Osteoblasts
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Human medicine: routlnely used to assess and monitor metabolic Bone resorption begins when octeoclasts Osteoblasts lay down collagen and mineral
bone diseases, evaluate the effects of exercise, and to predict stress remove a portion of the bone to be replaced deposits over the area previously remodeled by
fractures later by the action of osteoblasts. This is a osteoclasts. Osteoblasts activity i vital for

' vital step for signaling bone formation. mantainig bone mineral density and strenght.

Veterinary _medicine: its use highlights in horses and has been Figure 1: Bone Remodeling Cycle

validated to measure bone properties in different anatomical areas.

it is a monitoring tool with great potential for the detection of fracture | ¢y 90 Not provide information about skeletal mass and architecture of

bone. It iIs a method to aid diagnosis and therapeutic monitoring of

risk?. . .
metabolic bone diseases.

Dual'energy X'ray absorptlometry (DXA) Table 1: Biochemical Markers of Bone Turnover
It IS an indirect technique of body composition analysis. Biochemical Markers of Bone Turnover
Human medicine: It Is the standard method for noninvasive °'°" arke' sone R — Maarkers

f the mineral content and BMD 1018 e PGP mtase L 2t
assessment o ' Bone Alkaline Phosphatase (BALP) Hydroxyproline (HOP)
Veterinary medicine: it has been used In the food Iindustry, anatomy, Osteocalcin (OC) Pyridinolines (Pyr and D-Pyr)
nutrition, internal medicine, orthopedics and diagnostic imaging. Terminal propeptide of type | procollagen Carboxy-.terminal.telopeptide (CTX and ICTP
DXA has been practiced in research animals (rodents), domestic EE) B RGO TR IRUR S Ey e covas o)

animals (horse, cat, dog, rabbit and guinea pig), livestock animals There are RIA and ELISA commercial kits in human medicine for the
(sheep, goat, cow, pig, chicken and turkey) and wildlife (non-human  assessment of these bone markers.

primates, reptiles, marine mammals and different groups of birds)?. | } . _ - .
Veterinary medicine: Bone markers are still under study. Despite its

Assessment of bone metabolism great potential, its application has been limited mainly to research. They

have been studied in cow, horse dog, cat and pig.

Bone markers (table 1) are enzymes derived from bone cells or
bone matrix components. They can be determined Iin blood and/or
urine. The amount of bone mass depends on the balance between
bone production and bone resorption (figure 1).

Some animals markers can be evaluated with human commercial Kits,
as they have acceptable cross-reactivity for BALP, PICP, OC, Carboxy-
terminal telopeptide and pyridinolines in some speciess.

“Conclusions N

1. Bone assessment by QUS has been of great interest in human medicine. As for veterinary medicine, QUS has great potential for assessing
bone status in animals. Yet, more studies are needed Iin order to use this technique to determine the risk of bone fracture.

2. The DXA has been used In several animal species. However, there are a large number of animals that has ever been used on. This Is
particularly pronounced in wildlife. The DXA has not been validated in wild ungulates. To establish benchmarks and validate the test in these
species, we believe the protocol used by Zotti et al. (2003)* could be a model to start with it.

3. Biochemical bone markers use in human medicine Is increasing. In veterinary medicine, they have potential to provide valuable information
regarding bone turnover. This requires standardization of analytical techniques and the pre-analytical conditions, and identifying the factors that
could change their concentrations in blood.

4. The Interpretation of the measured changes in bone metabolism, structure and BMD, should be helpful in the future to identify animals at risk of
fracture. For future evaluation of the bone structure of wild ungulates, it would be best the combine use of noninvasive methods described
k throughout this literature review, as each gives us different information. /
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