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Summary
This study aimed to determine the efficacy of magnetic field therapy in equine rehabilitation and the use
of thermography as a diagnostic tool providing visualisation of the healing progress. The material for the
study was a 23-year-old Mur-Insulan mare used for many years as a horse for riding lessons. Magnetic field
therapy was applied every second day for 60 minutes. During the survey, blood samples were taken three
times. Thermograms were taken before and after each magnetic therapy sessions. Magnetic field therapy had
no negative effects on the mare’s condition, which was supported by haematological blood samples analysis.
Thermograms showed increased temperature within the examined front limbs and trunk. During the sessions,
the mare was calm and relaxed, which indicates that the application of a magnetic field had a calming and
soothing effect on the horse’s body. The conclusion was that magnetic field therapy may improve regeneration,
provides proper cell nutrition, faster bone symphysis, analgesia and could decrease swelling.
Keywords: horses, physical therapy, thermography

Physiotherapy is currently becoming increasingly
popular (15). It starts from natural reserves therapy
and it has been used for many years (29). The main
concept of physiotherapy is the use of different types
of physical energy. This energy stimulates self-defense
mechanisms and prevents the development of diseases or can remove the negative effects of various
pathological processes (50). Physiotherapy is now
recommended to be used along with pharmacotherapy
and surgical management (8, 29, 35, 41). Magnetic
and electromagnetic fields, which are bioelectric
phenomenon, have existed since the beginning of the
universe. These natural forces existed long before the
appearance of the world of plants and animals and had
a huge impact on the basic life functions of all bodies.
Both humans and animals are exposed to the external
magnetic field and all processes taking place within
the tissues are dependent on electromagnetic forces
(7, 54). Zoophysiotherapy may improve the quality of
life and decrease painful reactions which are observed
in pathological states. It can also decrease the time
needed for regeneration after surgical procedures or
diseases related to contemporary civilization (29, 54,
65). It could be applied in small animal medicine as
well as in large animals, especially horses (7, 29, 54).
Thermography is a diagnostic technique which has
a wide range of uses in various fields, such as hu-

man medicine, veterinary medicine and the energy,
military and construction industries (43, 52, 59). This
non-invasive technique is based on detecting emitted
radiation, which is used to create images. This can
be used to determine temperature dispersion within
the body (7) and may help determine the efficacy of
a physiotherapeutic program.
This study aimed to determine the efficacy of magnetic field therapy in equine rehabilitation and the
use of thermography as a diagnostic tool providing
a visualisation of the healing progress.
Material and methods
The material for the study was a 23-year-old Mur-Insulan
mare. During the study, the mare was kept at the University
of Warmia and Mazury in the Olsztyn Equestrian Centre.
For many years the mare was used as a pleasure riding
horse; however, for a few months she was withdrawn from
work due to age. Her calm temperament, patience, no stereotypical behaviour and tolerance for unexpected visual
and auditory stimulus made her ideal for the study.
Magnetic field therapy was performed using a pulsatile
magnetic field G-pulse 210 µP/300 Emitter in the form of
saddle-clothing or limb pads. Therapy was applied every
second day for 60 minutes using programs suggested by the
producer (frequency 4-25 Hz, induction 2-10 mT). Blood
samples were taken during the survey. The first sample
was collected before the beginning of the study, the second
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sample was collected nine days after the beginning of the
study and the third sample was collected after 28 days, at the
end of the study. The measured parameters were: total protein level (TP), magnesium (Mg) and calcium (Ca). Blood
analysis was performed using an ACCENT- 200 Cormay
biochemical analyser. Other parameters were haematological indices, including red blood cells (RBC), white blood
cells (WBC), platelets (PLT), haemoglobin level (HGB),
haematocrit (HCT) and the analysis was conducted using
a haematological analyser ADIVA 2120i Siemens.
The thermal imaging method using a thermal imaging
camera FLIR T250 (resolution: 320 × 240, spectral range:
7.5-13 µm and temperature range: from –20°C to +350°C)
was used for diagnostic purposes. Each time the mare was
examined, two images were taken: before and after the treatment session. Each thermogram was done in three planes:
dorsal, right lateral view (body, front limb) and left lateral
view (body, front limb). Non-invasive temperature measurements recorded variabilities in heat conduction within the
skin. The results were presented as a temperature gradient
map. Thermography was used to detect any inflammatory
process (which is characterised by increased local temperature) (43, 52).

Results and discussion
The results obtained from blood samples (Tab. 1)
were mostly within the reference ranges according to
Winnicka (64). Total protein, red blood cells, white
blood cells, haemoglobin and haematocrit levels were
within normal values, which were similar to reference
ranges. Calcium (Ca), magnesium (Mg) and thrombocyte (PLT) parameters were out of the reference ranges,
and calcium levels were slightly increased. Magnesium
levels were higher during the rehabilitation program,
although at the end of the study the magnesium level
was quite low, probably due to the low intake with diet.
The concentration of platelets in the mare blood test
during the study decreased significantly, and the final
blood draw was lower than the correct ranges. But if
the platelet concentration is compared to other references (whose ranges were between 100-600 thou/µl),
the results from the mare used in the study are within
the lower limit values.
After analysis of the results obtained from thermography, the superficial body temperature range was
Tab. 1. Haematological results
Unit

I blood
collection

II blood
collection

III blood
collection

g/l

67.3

66.9

66.8

Calcium

mmol/l

3.20

3.29

3.13

Magnesium

mmol/l

0.53

0.54

0.62

Parameter
Total protein

Red blood cells

mln/µl

8.83

8.13

8.59

Leucocytes

thou/µl

7.37

8.13

8.02

Platelets

thou/µl

195 000

181 000

136 000

Haemoglobin

g/dl

13.9

12.9

13.7

Haematocrit

%

42.90

39.10

40.40

established, mainly the front limbs and trunk. The main
goal of thermography was to establish the efficacy of
magnetic field therapy. Each thermogram has a scale
consisting of various colours. White to red colours
indicate body surfaces with higher temperature, while
yellow to green and blue to violet colours indicate
lower temperatures. After each magnetic therapy session, the temperature of the examined body surfaces
was elevated (Fig. 1-3), which is associated with increased blood flow in a specific area. This leads to the
conclusion that magnetic field therapy may improve
regeneration, provides proper cell nutrition, faster bone
symphysis, analgesia and may decrease swelling.
Haematological and biochemical parameters are useful tools for animal clinics. The results of biochemical
indices of mare blood are within the reference values
given by different authors (64). Total protein, red blood
cells, white blood cells, haemoglobin and haematocrit
levels were within normal values, which were similar
to reference results in other studies (24, 39, 56). The results of haematological parameters of mare blood were
different from those obtained by Lacerda et al. (25),
Berlin and Aroch (5), Fonteque et al. (17), Mikniene et
al. (34). Some authors (49) observed that older horses
(> 8 years) had higher leukocyte values than younger
horses. However, Snow et al. (51) reported no effect
of age on the haematological parameters of thoroughbreds, while Veiga et al. (61), Howard et al. (20),
Ribeiro et al. (46), Diaz et al. (13), working with different breeds, observed a greater influence attributable to
age in the haematological values of young horses. The
differences in haematological values among breeds are
reported in literature, emphasizing erythrocyte value
differences between thoroughbreds and cold-bloods
(37). Studies with Andalusian horses, an ancestor of
the Brazilian Criollo horse, show higher haematological values than the Criollo horse (38), suggesting
that the adaptation process generated physiological
changes (25). In the literature, however, the work did
not indicate differences in the values of haematological
parameters between the horse races (17).
Recently, the number of magnetic products manufactured and promoted for use in animals has increased
several-fold. However, the biological cellular or subcellular effects are complex
and still under debate (8,
Reference range
12, 22, 23, 53, 63). The efAverage
by Winnicka (64)
fects of magnets on various
67.00
60.0-78.0
parameters have been in3.21
2.25-3.12
vestigated on humans (11,
0.56
0.70-1.15
14), rats (21, 36), mice (66)
and rabbits (18) with few
8.52
5.50-10.0
equine studies (22, 53, 60).
7.84
5.50-12.0
The reported effects of static
170 600
150 0000-400 000
magnets on blood flow and
13.5
8.00-18.00
pain are conflicting (10, 14,
40.80
24.00-52.00
21, 22, 33, 40, 42, 53), partly
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a placebo blanket were found to
have no significant differences
in behavioural traits between
treatment groups; only a timerelated effect was seen, indicating that both blankets affected
the horses in a similar way, making them slightly more relaxed.
This observation could also be
an effect of time. The use of
two different protocols to assess
Fig. 1. Lateral view of the front limbs before (A) and after (B) magnetic field therapy behaviour somewhat reduced
the risk of a false negative result
(30). A possible calming effect
of magnets can be assessed by
use of ethograms, which register
differences in behavioural traits
(30, 45).
Thermography is a non-invasive diagnostic method, which
could support physiotherapy
through the control of the effectiveness of specific rehabilitation
Fig. 2. Dorsal view of the front limbs before (A) and after (B) magnetic field therapy
programs. To show the positive
effects of magnetic field therapy
on the animal’s health, studies
should be performed on a larger
group of animals of different
age and different condition.
Thermography allows exploring
the surface temperature of the
tissue, indicating the effects of
increased blood flow due to the
applied magnetic field therapy
(28, 57, 58). Skin temperature is
often used as an indirect measure
Fig. 3. Lateral view of the body before (A) and after (B) magnetic field therapy
of changes in superficial blood
due to difficulties in assessing the treatment outcome. flow, since the metabolic rate in healthy skin is rather
Ramey (44) provided a thorough review of all aspects constant. An increase in blood flow is therefore acof physiological and clinical effects of static and pulsed companied by an increase in temperature (3, 28). The
electromagnetic field therapies. First mentioned in increased skin temperature during treatment with either
horses by Flynn (16), electromagnetic field therapy blanket is mainly explained by the insulating effect
was introduced by Auer et al. (1), who described the of the blanket (19). A similar result was obtained by
general background and possible applications of these Turner et al. (59) who found no difference in the temtherapies in equine bone healing. Static or pulsating perature increase, as measured by thermography, after
magnetic fields have been used in the prevention of a 24 h application of a wrap containing a biomagnet
disease or in the treatment of muscle soreness, delayed compared with a placebo wrap.
wound healing and pain (15). According to Kobluk et
In studies of different authors using various methods
al. (22), Sieron et al. (50), Bromiley (7), Stopyra et of testing tissue temperature: the photoplethysmoal. (54), Marczak (29), Cane et al. (9) magnetic field graphic (PPG) technique monitors blood flow-related
therapy could improve regeneration, provides proper parameters from muscles by the use of a light-emitting
cell nutrition, faster bone symphysis, analgesia and diode (LED) and a photodetector placed on the skin
could decrease swelling.
(48, 67). In the authors’ own research, thermography
In the current study, the effects of relaxation and showed a temperature rise in superficial tissues after
calming by a magnetic field were observed. However, the application of magnetic fields emanating from
Edner et al. (15) observed that horses treated with the applicator. The results of previous studies on the
magnetic field therapy and a control group covered by effect of static magnets on blood flow in humans and
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laboratory animals are inconsistent, some reporting
decreases (21, 31) while others describe increases (6,
7, 18, 19, 22, 44) or no effect (2, 4, 15, 26, 32, 47, 53).
In these studies, skin blood flow was investigated with
various methods. Only one study reported on the effect
on muscle blood flow (66).
Different results regarding tissue temperature are due
to several factors, for example, the use of anaesthesia,
the state of the animal tissue and the time of temperature measurement (58). However, the observed slight
increase in temperature would not cause increased
muscle relaxation (27). In contrast, other interventions aiming at reducing muscle tension, have resulted
in significant differences in mechanical nociceptive
threshold values (55, 62).
In conclusion, pulsating magnetic field therapy did
not negatively affect the results of haematological and
biochemical parameters of mare blood. The animal
was calm and relaxed during therapy. Thermographic
images taken just after magnetic field therapy showed
an increase in the surface temperature of the front of
the legs and the horse’s back. Since the results of the
magnetic field quoted by various authors are inconclusive, further studies are needed on a larger group of
horses. The aim of future studies will be to investigate
the possible clinical effects of static magnets on blood,
skin temperature and behaviour parameters.
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