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Abstract : This study was carried out to assess the usefulness of thermography for diagnosis and healing process of
musculoskeletal disorder in horses. Horses with experimentally induced infectious arthritis were treated with bee venom
or antibiotics for 5 weeks from 24 hours after inoculation of Staphylococcus aureus, the effectiveness of the 2 therapeutic
drugs treatment was similar to each other. Thermographic evaluation was similar to any other tests, because the thermal
pattern tend to return to normal with declining similar to those of clinical signs, laboratory experiments and healing
of the lesion. This ability to assess inflammatory change noninvasively make thermography an ideal imaging tool to
aid in the diagnosis of certain lameness condition or musculoskeletal disease in horses. These results suggested that
thermographic evaluation in horses with musculoskeletal disorders were useful for diagnosis and helpful for monitoring

of healing process.
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Introduction

Musculoskeletal disease is one of the important areas of
veterinary medicine in horses regardless of its breed (over
200 different breeds) and purpose (such as racing, riding and
hunting horses). In order to diagnose and treat horses clini-
cally, detailed physical examination is essential. However, the
high rate of musculoskeletal disease in horses requires accurate
diagnosis and prognosis evaluation so that various methods
and tools have been developed to make early diagnosis for
damage and evaluate prognosis (17,19).

Conventional methods of making diagnosis include gait
evaluation, joint flexion test, nerve block using local anesthetic.
Imaging techniques include radiography to evaluate bones
and joints; ultrasonography for soft tissues such as tendon and
ligament; and CT or MRI for bone cross-sections. Arthroscopy
and a fluorescent probe are used together for the diagnosis of
fracture and to facilitate surgery.

In recent years, other imaging techniques have been used
in clinical settings including nuclear scintigraphy detecting
changes in bone and new bone formation by observing an
increased absorption of isotopes in soft tissues/bone and ther-
mography expressing body temperature into images. These
techniques provide the way to find swellings not shown with
other imaging techniques and ordinary clinical tests. So, they
give information that could clealy elucidate prognosis and
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treatment, and enable following up with the process of recov-
ery or progression of disease, playing an important role in the
diagnosis of musculoskeletal disease (15,20). Nonetheless,
the use of these imaging tools is not feasible in most on-site
clinical situations since they require a large space, are expen-
sive to install, and only provide anatomical and pathological
information. Although there are some clinical limitations in the
effectiveness of thermography due to interference from outside
factors and its inability to confirm accurate swellings, it also
provides physiological information, which can be effective
when used in conjunction with other clinical tests or imaging
tools (19). Most clinicians and animal owners could determine
continuity of the treatment, rather than a simple diagnostic
function.

In this study, the healing progress was analyzed based on
the clinical, laboratory, radiographic, and thermographic results
obtained from horses with expreimentally induced infectious
arthritis to evaluate the value of thermography as a diagnostic
method for musculoskeletal disease focusing on the results
from the various tests that are currently used with arthritis.

Materials and Methods

Experimental animal

We examined 4 healthy horses being raised at the Jeju stud
farm in Korea Racing Association. Each horse was placed in
a small field attached with a stable. They were thoroughbreds
with their average weight being 505 kg (ranging from 482 to
541 kg). And they were divided with bee venom treated group
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(2 horses) and antibiotics treated group (2 horses) throughout
study.

Arthritis induction and diagnosis

Staphylococcus aureus (SA, CNUH12) was used to induce
arthritis. In order to increase its activity, the strain kept at
-70°C in glycerol solution was subcultured in brain heart
infusion agar (Difco) containing 7% sheep blood. After the
cultured strain was washed in physical saline solution and
centrifuged, 200 pl of final product containing 1.6 10° CFU
(colony forming unit) was inoculated into the carpal joint of
the right forelimb using a 26G, 2" needle. Infectious arthritis
was diagnosed based on the clinical signs, bacterial culture,
and results of laboratory and radiographic findings.

Drugs

Four horses were divided into group 1 and group 2 in pairs
which group 1 was treated with dry bee venom (Apitoxin,
Guju Pharma Co. LTD, Korea) and group 2, antibiotics
(Fortecilline, Bayer, Korea). Each drugs were diluted with
distilted water before injection. Dry bee venom was injected
into the carpal joint cavity at 0.168 32 per 100 B° body weight
twice a week for 5 times. Antibiotics were injected into intra-
muscularly for 5 weeks at 1.2 million 1U per day.

Evaluation of clinical signs

All data for clinical signs were evaluated 5 times, ie.,
before bacteria inoculation into the carpal joint, at the time of
bacteria inoculation, and 10, 20 and 30 days after treatment.
The degree of lameness was evaluated using the method pro-
posed by Stashak (20) by placing lameness into 4 classes. In
class 1, lameness is observed when the horse is trotting not
when walking. In class 2, forelimb lameness is shown when the
horse is walking but no head movement is shown, whereas
the head and neck are definitely moving when trotting. In
class 3, lameness is distinct when the horse is both walking
and trotting. In class 4, the horse could not bear its own weight.

Swelling was evaluated using the method used by White et
al. (28,29), in which the degree of swelling at the carpal joint
was evaluated by measuring the carpal circumference and
classifying the length into 4 grades from 1 to 4 inches.

The degree of pain was evaluated using the method used
by White et al. (28,29) in which the degree of carpal flexion
was classified into 4 grades.

The degree of heat was evaluated by comparing heat in the
dorsal section of the carpal joint in the right and left sides
using the palm and classifying the degree of heat into 4
grades.

Total WBC

Blood samples were taken 5 times, ie., before bacteria
inoculation into the carpal joint, at the time of bacteria inoc-
ulation, and 10, 20 and 30 days after treatment, respectively.
These samples were kept in an anti-coagulatory container
treated with EDTA and the hematological values were ana-

lyzed using a blood analysis apparatus (HEMAVET 900,
Japan).

Total protein and transferase activity in synovial fluid

Synovial fluid analysis was performed using a blood ana-
lyzer (Dri-Chem, Japan) on the same days of blood tests
from the right carpal joint which was sterilized, a needle was
inserted into the middle portion of the carpal joint and
attached to a needle holder to collect synovial fluid, which
was placed in a container treated with anticoagulants to ana-
lyze total protein and transferase activity.

Bacterial culture

Synovial fluid was cultured and analyzed to determine the
presence of Staphylococcus aureus in the carpal joint cavity
on the same days of synovial analysis according to infection
with the use of the bacteria and treatment.

Radiography

In order to observe changes in soft and bone tissues within
the carpal joint of the forelimb before collection of synovial
sample on the same days of synovial analysis, radiography
was taken from the dorsal-palmar view and the latero-medial
view at 65 kVp and 16 mAs from | m distance and at
65 kVp and 13 mAs from 1 m distance, respectively, on each
testing data.

Thermography

Thermography was perfomed using IR 2000 (Korea). For
thermography, each horse was moved to an individual stable
next to the field to adopt to the environment for 10-20 min-
utes. The horse was then moved to the room for thermo-
graphic examination where the horse was allowed an
additional 10 minutes with the room kept at comfortable
without breeze (19~22°C at 16~30% humidity). And thermo-
graphic images were taken from the both carpal joints to
record skin temperature differences, they were taken 5 times,
ie., before bacteria inoculation into the carpal joint, at the
time of bacteria inoculation, and 10, 20 and 30 days after
treatment, respectively.

Results

Changes in clinical signs

Table 1 shows the clinical changes related with lameness,
swelling, pain, and heat during the study period. Severe
swelling, pain, and lameness accompanied by moderate heat

~were shown within 24 hours after bacterial inoculation into

the carpal joint in all horses. In group 1 treated with bee
venom (horse No. | and No. 2), swelling and pain were
recovered slowly or fluctuated with treatment and lameness
and heat were recovered slowly. Compared with In group |
treated with bee venom, group 2 treated with antibiotics (horse
No. 3 and No. 4) showed faster recovery related with lameness,
pain and heat other than swelling. Lameness was somewhat
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Table 1. Changes of index of the clinical signs after administration of therapeutic drugs

Lameness Swelling Pain Heat
Horse number® | 2 3 4 ave™ |1 2 3 4 ave. |1 2 3 4 ave. 1 2 3 4 ave.
Pre treatment 0" 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Infection 4 4 4 4 4 2 3 2 4 3 4 4 2 4 4 3 2 2 2 2
Post- 10 3 3 2 2 3 3 3 3 4 3 2 3 2 2 2 2 2 1 2 2
treatment |20 2 3 1 1 2 4 4 2 3 3 3 2 1 -1 2 2 | 1 1 1
(days) 130 1 2 t+ t+ 1 3 4 2 2 3 2 2 0 0 1 0 O 0 0 O
*Bee venom treatment; horse No. 1 and No. 2, Antibiotics treatment; horse No. 3 and No. 4

**Degrees; O(negative), 1(light), 2(moderate), 3(severe) and 4(most severe)

*** Average of degree of clinical signs

valuable for the evaluation of prognosis with treatment in
both group 1 and group 2. On the other hand, swelling did not
change significantly during the healing process. Pain and
heat did not show much change, suggesting that these signs
have a little value for the evaluation of prognosis with treatment.

Changes in total WBC and total protein and AST in
synovial fluid

Table 2 shows changes in total WBC range and those in
total protein (TP) range and the aspartate aminotransferase
(AST) activity during the course of treatment. Before bacterial
inoculation into the carpal joint, the range of total WBC in
four horses of 2 groups, ie., group | (horse No. | and No. 2)
and group 2 (horse No. 3 and No. 4), was an average of 7,100
(4,000~9,300) cells/ul, covering a wide range within the nor-
mal range. In the early stage of infection, ie., one day after
bacterial inoculation, the range of total WBC was twice as
high compared with before bacterial inoculation, ie, 13,100
(9,000~18,000) cells/ul, which was the highest in each horse
during the course of study. During the course of treatment, it
was decreased gradually only | case (horse No. 1), whereas
it fluctuated in the other 3 cases (horse No. 2, No. 3 and No.
4). 1t dropped to normal range with both treatments.

The range of TP in synovial fluid showed an average of
2.2 (1.4~2.8) g/dl before bacterial inoculation. It was some-
what high during the study period in the early stage of infec-
tion, ie., at an average of 6.0 (5.5~6.6) g/dl. It was decreased
gradually in 1 bee venom treated case (horse No. 2) and 1 case
treated with antibiotics (horse No. 4). It fluctuated in the other

2 cases (horse No. | and No. 3) and gradually decreased later.

The activity of aspartate aminotransferase (AST) in synovial
fluid was normal before bacterial inoculation, ie., at an aver-
age of 113 (79~176) U/I. It was increased significantly in the
early stage of infection, ic., at an average of 290 (242~394) U/L.
It fluctuated in both bee venom and antibiotic treated horses
during the course of treatment. However, it decreased to the
normal range at the end of treatment which was 156 {110~
223) U/l in average.

Bacterial culture using synovial fluid

Table 3 shows the results of bacterial culture of synovial
fluid. No bacterial growth was shown in synovial fluid before
bacterial inoculation in all horses. Staphylococcus aureus was
detected in all 4 horses after the initial bacterial inoculation.
Bacterial growth was seen in synovial fluid of one horse out

Table 3. Changes of bacterial culture of synovial fluid after
administration of therapeutic drugs

Bee venom Antibiotics

Horse number 1 2 3 4
Pre treatment =" - _ _
Infection +* + + +
Post- 10 + — — +
treatment 20 - — _ _
(days) 30 - - - _

*Not exist Staphylococcus aureus
**Exist Staphylococcus aureus

Table 2. Changes of total white blood cell (WBC), total protein (TP) concentration and aspartate aminotransferase (AST) activity in

synovial fluid after administration of therapeutic drugs

Blood Synovial fluid
Total WBC (10°*/ul) TP (g/dl) AST (U/])

Horse number* 1 2 3 4 average | 2 3 4 average | 2 3 4  average

Pre treatment 82 40 69 93 7.1 2.8 14 24 21 22 100 97 79 176 113

Infection 1.7 180 9.0 136 13.1 6.1 66 57 55 6.0 243 394 242 282 290

Post- 10 99 151 73 8.1 10.1 63 58 54 5.1 57 239 30 27 28 81
treatment | 20 9.1 87 8.1 6.8 8.2 78 46 56 38 55 239 18 289 191 231

(days) 30 85 97 80 83 86 52 40 44 28 41 152 140 223 110 156

*Bee venom treatment: horse No. 1 and No. 2. Antibiotics treatment: horse No. 3 and No. 4.
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of each group (horses No. 1 and No. 4) on 10 days of treat- soft tissues such as swelling and bony tissues including the
ment. It was not seen in all horses on 20 and 30 days of treat- periosteum in all horses. On 1 day of bacterial inoculation,
ment with both bee venom and antibiotics. severe swelling was observed at the knee. The swelling of
soft tissues decreased gradually in all cases, although differing

Radiographic changes in each horse, on 10 to 30 days of treatment(Figs 1 and 2).

Before bacterial inoculation, no changes were observed in

Fig. 1. Radiographic changes of the carpal joint in the horse No. 1 of group 1 (latero-médial view). (a) normal joint, (b) infectious
arthritis, (c), (d) and (e) 10, 20 and 30 days after treatment, respectively.

Fig. 2. Radiographic changes of the carpal joint in the horse No. 3 of group 2 (latero-medial view). (a) normal joint, (b) infectious
arthritis, (c), (d) and (e) 10, 20 and 30 days after treatment, respectively.
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Table 4. Changes of temperature difference(AT,°C) after
administration of therapeutic drugs

Bee venom Antibiotics
Average
Horse number 1 2 3 4
Pre treatment 0.15 0.05 0.33 0.09 0.16
Infection 1.28 2.09 0.85 1.54 1.44

Post- 10 1.47 1.26 0.82 0.98 1.13

treatment | 20 1.17 1.25 1.09 2.74 1.56

(days) | 30 076 045 068 078  0.67
*Temperature difference(AT, °C) between both forelimbs

Thermographic changes

Table 4 shows temperature differences(AT) at the anterior
portion of the carpal joint in the forelimb. Before bacterial
inoculation, the average temperature difference between the
right and left carpal joints was 0.16(0.05~0.33)°C. On | day
of bacterial inoculation, AT was 1.28 and 2.09°C in each
horse treated with bee venom. It was the highest in horse No.
1 on 10 days of treatment and deceased later. In horse No. 2,
it was decreased during the course of treatment. By the end
of treatment, it was recovered to normal to 0.76°C and
0.45°C in horse No. | and No. 2, respectively.

On the other hand, AT was 0.85 and 1.54°C in each horse
(horse No. 3 and No. 4) treated with antibiotics, on 1 day of
treatment respectively. On 10 days of treatment, it was
decreased to 0.82 and 0.98°C, respectively, but fluctuated up
to 1.09 and 2.74°C, respectively, on 20 days of treatment. It

was decreased again on 30 days of treatment to 0.68 and
0.78°C, respectively (Fig 3 and 4).

Discussion

Infectious arthritis arising from joint infection is a very
serious disease destroying joints in horses where the affected
joint is destroyed quickly or bone necrosis occurs at the joint
(11,13). Enterobacteraceae, Streptococci, and Staphylococci
are typically found in these affected joints. Staphylococcus is
the most likely strain causing endogenous infection. Diagnosis
can be confirmed using clinical signs, hematologic findings,
synovival fluid analysis, bacterial culture, and radiographic
findings. Treatment is done using broad-spectrum antibiotics,
joint lavage, anti-inflammatory drug injection, and sodium
hyaluronate injection into the affected joint after surgery (2,3,
11,13). In this study, infectious arthritis was induced in 4
horses. We used two different agents for the treatment of
infectious arthritis, ie., bee venom, which was reported to have
high anti-inflammatory and anti-bacterial activities by many
researchers (4,9,10) in recent years, and penicillin products
(11,12,22). And we injected the recommended doses by the
manufactures, among different broad-spectrum or local anti-
biotics used for the treatment of infectious arthritis. These
two agents showed similar treatment results, so we analyzed
each item, focusing on the evaluation of prognosis according
to the healing process.

In this study, we evaluated prognosis after treating experi-
mentally induced infectious arthritis using bee venom and
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Fig. 3. Thermographic changes of the carpal joints in the horse No. 1 of group 1. (a) normal joint, (b) infectious arthritis, (c), (d) and

(e) 10, 20 and 30 days after treatment, respectively.
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Fig. 4. Thermographic changes of the carpal joints in the horse No. 3 of group 2. (a) normal joint, (b) infectious arthritis, {c), (d) and

(e) 10, 20 and 30 days after treatment, respectively.

antibiotics. Among different means of evaluating prognosis,
clinical signs were evaluated subjectively, and effective to rate
prognosis. However, only lameness showed significance for
diagnosis and prognosis. Swelling, pain and heat at the site of
infection were helpful in the diagnosis of infection but were
not effective for the evaluation of prognosis. It seemed that
synovial fluid sampling and treatment of the joint cavity using
needles damaged the joint, affecting adversely for the evalu-
ation of clinical signs.

For accurate diagnosis, laboratory findings are essential in
horses and should be evaluated along with clinical tests and
physical examination (5). Bertone (3) reported that hemato-
logic tests, synovial fluid analysis, synovial fluid culture and
radiography are required for a systematic diagnosis of infec-
tious arthritis. Among laboratory findings, changes in WBC are
important to evaluate hematologic changes. The average
number of WBC was 7,100(4,000~9,000) cells/ul in 4 horses
before bacterial inoculation. It was increased to almost two
folds compared with the normal range on 1 day of bacterial
infection. It was decreased normal range with treatment in most
horses. Thus, the range of total WBC in blood is effective in
the evaluation of bacterial infection and treatment results.

Synovial fluid is a serum filtrate with increased osmosis in
the synovial membrane (22). The range of protein in synovial
fluid within the joint increases when infection occurs. The nor-
mal range of total protein (TP) in synovial fluid was reported
to be different according to authors from less than 1 g/dl
(14,23), less than 2 g/dl (1,12), and less than 2.5 g/dl (11,22).
It will increase to higher than 4 g/dl in the presence of exper-

imentally induced or naturally occured infectious arthritis
and severe infection (2,12,22). On the other hand, van Pelt
(27) reported that TP is similar in synovial fluid and serum in
acute state, but increases significantly in the presence of
infectious arthritis. Bertone (2) reported that TP was 5.6 g/dl
on the day of induced infection. Tulamo et al. (24) stated that
it was 4.6~5.8 g/dl on 1 day of bacterial infection. In 4 horses
of this study, the average TP before bacterial infection was
2.2 g/dl and increased to an average of 6.0 g/dl on 1 day of
infection. TP in synovial fluid was either increased or decreased
in each horse with treatment. however, it was decreased in all
4 horses on 30 days of treatment, suggesting that TP is helpful
in observing the joint status.

Enzyme activities in synovial fluid are responsible for
changed metabolism in the synovial membrane or joint cavity.
Thus, the activity of aspartate aminotransferase (AST) will
increase significantly when the joint prove infectious arthritis.
The range of AST activity is 25£4 (2~34) U/l in normal
horses, whereas it is 57£30 (36~91) U/l in horses with infec-
tious arthritis (5,8,27). In this study, the average of AST activ-
ity was relatively high as 113 (79~176) U/l before bacterial
infection. It was significantly increased to 3-folds compared
with the normal range on 1 day of infection. Thus, AST acti-
vity was effective in diagnosing joint infection. As in other
clinical and laboratory findings, it fluctuated during the treat-
ment in all horses. However, it was decreased to normal range
at an average of 156 (110~223) U/l on 30 days of treatment.
Thus, the activity of a certain enzyme within the joint will be
effective to evaluate treatment outcome.
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Bacterial culture of synovial fluid is useful for the selection
of antibiotics and management of infectious arthritis. Infectious
arthritis is diagnosed when bacterial culture of synovial fluid
yields a positive result. Even in the presence of bacterial
infection in the joint, it sometimes yields a negative result in
about 50% of the cases due to sample contamination, small
quantity of the causal agent, lagging virulence, joint defense
mechanism and antibiotic treatment (1,2,11-13,21,22,24),
According to the results of this study, bacterial culture yielded
a negative result in all horses before bacterial infection and Sta-
Phylococcus aureus was found in all horses at 100% on | day
of bacterial infection. Bacterial culture was positive in 50%
of the cases (1 horse in each group, ie., horse No. 1 and No.
4) on 10 days of treatment using bee venom and antibiotics.
Similar to the result found by other authors, it was negative
in all horses on 20 days and 30 days of treatment, suggesting
that bacterial culture is effective in a limiting way for the diag-
nosis and treatment evaluation of infectious arthritis.

Radiography provides useful information in acute disease
and is recommended for the removal of joint lesions related
with fractures by examining bone or marrow infection, since
bone damages such as marrow narrowing and periosteal pro-
liferation would occur (12,18). On the other hand, Moyer (14)
and van Pelt (27) recommended radiography to find additional
complications but also stated that joint cavity damage is not
seen clearly on radiographs so that there is no consistent rela-
tionship in changes between radiographic and clinical findings.

We took radiography from the dorsal-palmar view and lat-
ero-medial view to determine the presence of soft tissue
swelling, bone erosion and new bone formation in all horses.
However, we could not observe any specific bony changes due
to bacterial infection in all horses. Thus, we concluded that
radiography offers a limited use for the diagnosis and treat-
ment evaluation of infectious arthritis.

Thermography measuring the amount of infrared emitted
by the skin is used to diagnosis infection, observe treatment
progression, and measure temperature changes on the skin by
quantifying heat, which is one of the important signs of
infection (6,7,25). Purohit and McCoy (16) reported that
thermography is effective for the quantitative and qualitative
evaluation of treatment course in experimentally induced
infection. The results of the present study showed that the
average temperature difference at the anterior portion of the
carpal joint between the left and right knees in all 4 horses
was 0.16 (0.05~0.33)°C before bacterial infection. When
infectious arthritis was diagnosed through clinical, laboratory
and bacterial culture findings, ie., 1 day after bacterial inocu-
lation, the temperature was somewhat different at the right
carpal joint according to each horse. However, the average
temperature at the right carpal joint, the side not inoculated
with bacteria, was 1.44 (0.85~2.09)°C higher than the left side.
Temperature difference between the right and left side fluctu-
ated in 3 horses during the course of treatment until 20 days
of treatment, except in 1 horse (horse No. 2) that was treated
with bee venem, in which temperature difference was gradu-

ally decreased. By the end of treatment, ie., on 30 days of
treatment, the average temperature difference between the left
and right sides was similar to that before bacterial inoculation,
ie., 0.67 (0.45~0.78)°C, showing recovery. Temperature differ-
ence fluctuated during the course of treatment probably due to
the frequent insertion of needles to obtain samples for clinical,
laboratory and synovial fluid evaluation and individual dift-
erence for the treatment. On the other hand, the maximum
temperature difference at the carpal joint between the left and
right sides was 0.33°C before bacterial inoculation. The min-
imum and maximum temperature differences were 0.82°C and
2.74°C, respectively, in infected state on 1, 10 and 20 days of
infection. These temperature differences were lower in the nor-
mal state but higher in the infected state, compared with the
maximum temperature difference between the left and right
sides in normal horses, at 0.74°C reported by Yang et al. (30)
who examined thermographic findings in the musculoskeletal
system in the lower limbs in horses. Thus, we believe that
thermography is effective for the evaluation of prognosis in
musculoskeletal disease in horses by enabling the clinician to
determine the time of terminating treatment through the obser-
vation of treatment course. However, Turner (26) recom-
mended a careful interpretation of thermographic findings for
the evaluation of diagnosis, despite the potential value of
thermography since thermographic results do not agree with the
findings of other tests.

According to the results of this study, thermographic find-
ings were somewhat different from clinical, laboratory and
radiographic findings during the course of treatment, other
than the normal state, ie., before bacterial infection, and by
the end of treatment, ie., 30 days of treatment. However, they
were similar to hematologic and synovial fluid findings, which
are considered objective for diagnosis and the evaluation of
treatment outcome in infectious arthritis, suggesting that ther-
mography is effective for disease diagnosis and treatment
outcome evaluation. Thermography shows whether treatment
is completed in damaged tissues even when clinical and labo-
ratory findings tell otherwise; thus, it would significantly aid
in the observation of treatment course and the evaluation of
treatment and prognosis when used frequently. This technique
is a good technique supplementing clinical tests and radio-
graphy. It can even substitute some clinical tests according to
disease types and lesion sites and supplement other imaging
techniques. Thus, thermography is recommended in large ani-
mal practice such as in horses in the field of veterinarian
medicine.

Conclusion

For the evaluation of treatment course, infectious arthritis
was induced experimentally in 4 healthy horses at the carpal
joint by aseptically inoculating Staphylococcus aureus (1.6 X
10° colony forming units). The horses were divided into 2
groups in which one group (2 horses) was treated by injecting
bee venom into the affected joint cavity, and the other group
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(2 horses) was treated with the intramuscular injection of
penicillin. The following results were obtained after evaluat-
ing the findings from clinical signs, total WBC, TP and AST
activity in synovial fluid, synovial fluid bacterial culture,
radiography, and thermography before bacteria inoculation, on
1 day bacterial inoculation and on 10, 20 and 30 days after
treatment.

1. Bee venom and antibiotics were similarly effective for
the treatment of experimentally induced arthritis.

2. Other than swelling, clinical signs gradually improved
from 10 days of treatment.

3. Total number of WBC was decreased to the normal range
on 20 days of treatment. TP in synovial fluid was gradually
decreased from 10 days of treatment. AST activity in synovial
fluid was decreased after 10 days of treatment and increased
again after 20 days, decreased finally on 30 days of treatment.

4. Synovial fluid culture was positive for bacteria in 50%
of the cases on 10 days of treatment and was negative in all
horses on 20 and 30 days of treatment.

5. Other than soft tissue swelling, radiographic findings
showed no changes in joint space and bone.

6. Thermographic findings showed that temperature differ-
ence between the right and left sides became smaller to the
normal range on 30 days of treatment.

Thus, thermography would be an objective and effective
tool for evaluation of horses with infectious arthritis along
with clinical and laboratory tests.

References

1. Bertone AL, Mcilwraith CW, Jones RL, Norddin RW, Radin
MIJ. Comparison of various treatments for experi-mentally
induced equine infectious arthritis. Am J Vet Res 1987; 48:
519-29.

2. Bertone AL. Update on infectious arthritis in horses. Equine
Vet Educ 1999; 11: 143-152. '

3. Bertone AL. Infectious arthritis. In: Ross MW, Dyson SJ.
Diagnosis and management of lameness in the horse,
Philadelphia: Saunders. 2003: 598-599.

4. Choi SH, Kang SS. Therapeutic effect of bee venom in sows
with hypergalactia syndrome. J Vet Sci 2001; 2: 121-124.

S. Eades SC, Bounous DI. Laboratory profiles of equine
diseases. St. Louis: Mosby. 1997: 1-10.

6. Eddy AL, van Hoogmoed LM, Snyder JR. The role of
thermography in the management of equine lameness. The
Vet J 2001; 162: 172-181.

7. Evans AL, James WB, Forrest H. Thermography in lower
limb arterial disease. Clin Radiol 1976; 27: 383-388.

8. Harris PA. Musculoskeletal disease. In: Reed SM, Bayly
WM. Equine internal medicine. Philadelphia: WB Saunders.
1998: 371-426.

9. Kang SS, Pak SC, Choi SH. The effect of whole bee
venom on arthritis. Am J Chin Med 2002; 30: 73-80.

10. Kwon YB, Lee JD, Lee HJ, Mar WC, Kang SK, Beitz Al,
Lee JH. Bee venom injection into an acupuncture point
reduces arthritis associated edema and nociceptive responses.

11.

13.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Pain 2001; 90: 271-280.

Mcilwraith CW. Treatment of infectious arthritis, Vet Clin
North Am Large Anim Pract (Symposium on Equine
Orthopedic Surgery) 1983; 5: 363-379.

. Mcilwraith CW. Infectious arthritis. In: Stashak TS. Adam's

lameness in horses, 4ed. Philadelphia: Lea & Febiger. 1987:
423-432.
Mecilwraith CW. Infectious arthritis. In: Stashak TS. Adam's
lameness in horses, 5ed. Philadelphia: Lea & Febiger. 2001:
577-587.

. Moyer W. Clinical use of synovial fluid analysis. Proc 28th

Annu Meet AAEP 1982; 28: 129-135.

. Park RD, Steyn PF, Wringley RH. Imaging techniques in

the diagnosis of equine joint disease. In: Mcilwraith CW.

Joint disease in the horse. Philadelphia: WB Saunders. 1996:
145-164.

. Purohit RC, McCoy MD. Thermography in the diagnosis of

inflammatory processes in the hotse. Am J Vet Res 1980;
41: 1167-1174.

. Rose RJ, Hodgson DR. Manual of equine practice. Phila-

delphia: WB Saunders. 1993: 48-133.

. Schneider RK. Orthopedic infection. In: Auer JA, Stick JA.

Equine surgery, 2nd ed. Philadelphia: Saunders. 1999: 727-
732.

. Speirs VC, Wrigley RH. Clinical examination of horses.

Philadelphia: WB Saunders. 1997: 166-167.

Stashak TS. Adams' lameness in horses. 4th ed. Philadelphia:
Lea & Febiger. 1987: 151-156.

Stashak TS. Equine wound management. Philadelphia: Lea
& Febiger. 1991: 214-217.

Stoneham SJ. Septic arthritis in the foal: Practical consi-
derations on diagnosis and treatment. Equine Vet Educ 1997;
9: 25-29.

Tew WP. Synovial fluid analysis. Applications in equine
joint injury and disease. Proc 28th Annu Meet AAEP 1982;
28: 121-127.

Tulamo RM, Bramlage LR, Gabel AA. Sequential clinical
and synovial fluid changes associated with acute infectious
arthritis in the horse. Equine Vet J 1989; 21: 325-331.

Turner TA, Purohit RC, Fessler JF. Thermography. a review
in equine medicine. Comp Cont Educ Pract Vet 1986; 8:
855-862.

Turner TA. Thermography. Use in equine lameness. In: Ross
MW, Dyson SJ. Diagnosis and management of lameness in
the horse. Philadelphia: Saunders. 2003: 236-239.

Van Pelt RW. Interpretation of synovial fluid findings in the
horse. J Am Vet Med Assoc 1974; 165: 91-95.

White GW, Saunders T, Stites T, Wynn-Jones, Hamm J, Walls
R. Efficacy of systemically administered antiarthritic drugs
Proc 42th Annu

in an induced equine carpitis model.

Meet AAEP 1996; 42: 135-138.

White GW, Saunders T, Wynn Jones E, Hamm J, Efficacy
of an orally administered sulfated glycosaminoglycan supple-
ment in an induced equine carpitis model. Proc 42th Annu
Meet AAEP 1996; 42: 139-141.

Yang YJ, Cho GJ, Son WK, Nam TC. Application of
thermography in Thoroughbred horses. J Vet Clin 2002; 19:
139-146.



30

Young-Jin Yang and Tchi-Chou Nam

AT - x|

Rt
AgeL 59 23t

of : e} 2EAA A AV A% AT Wi AP ALBAL) F44¢ AETA 4YAo® HUY 7
K BAde] B BEL 2RI Audes kel 71Uy BAAS SUse YA BEo= AN G
AR HHUZ AR, B AL, A AL astd ANE GRS ANEoE BE NG 23
A Ersten], A% A 240 g w4, WASY 2 TEY 343 W A4S A9, Aus
e GuAe) Aoe Bt by el 2247 A8 AGeE Wke B9 ARt W Y FAs

o} We) 2AA A% A 2 AKAT Bl Yol 48 Ao AR

F20f G W), 224 2. B, YIS, 99Y BEY, ARFH

R 4]
lo

m&m

3

!

1|

[



