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In order to reveal the preventive effect of marbofloxacin (MRFX) administration just before

transportation, we compared the occurrence of transportation-associated fever before and
after introduction of MRFX administration. After the introduction of prophylactic MRFX
administration, the rectal temperatures of horses after transportation were significantly
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lower than before the introduction of MRFX administration (P<0.01) and the number of
febrile horses was significantly lower than before the introduction of MRFX administration
(P<0.01). In conclusion, these results show that prophylactic MRFX administration just

before transportation is clinically effective at preventing transportation-associated fever.
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It is known that the risk of fever increases markedly
when Thoroughbred racehorses are transported by vehicle
over 20 hr [6, 7]. This is called “transportation-associated
fever”, it is mainly caused by the infection of the bron-
choalveolar regions with Streptococcus equi subsp zooepi-
demicus that is resident in the tonsillar tissues and trachea
of healthy horses [5, 7, 9]. Once transportation-associated
fever occurs, multiple administrations of antibiotics (e.g.,
cephalothin sodium) are required for treatment [8]. In some
cases bronchoalveolar lavage or thoracic cavity drainage is
also needed [5]. Severe cases can progress to pneumonia
and death may result from delay of treatment [7].

Enrofloxacin (ERFX) was reported to have antibacterial
activity against Streptococcus equi subsp zooepidemicus
[3], and it was also shown that MRFX was effective over
24 hr [1, 2]. Therefore, we hypothesized that fluoroquino-
lone antibiotics would protect horses from transportation-
associated fever. We divided horses to be transported into
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an administration group and a control group, and compared
the properties of blood. The administration group was given
ERFX, 5 mg/kg, i.v. or MRFX, 2 mg/kg, i.v., just before
transportation [4, 8]. The serum amyloid A (an inflamma-
tion marker) of the administration group was significantly
lower than that of the control group, suggesting that
bacterial infection had been inhibited [4, 8]. However, the
rectal temperature of the two groups were not significantly
different [4].

The objective of this study was to verify the clinical
effects of MRFX administration by comparison of the
occurrence of transportation-associated fever before and
after the introduction of prophylactic MRFX administration.

Two-hundred and eleven healthy Thoroughbreds (106
males and 105 females; 2 years old) that were transported
from Hidaka Training and Research Center in Hokkaido
Prefecture to Hanshin Racecourse in Hyogo Prefecture
(distance 1,540 km, transportation time 36 hr) or Nakayama
Racecourse in Chiba Prefecture (distance 1,210 km, trans-
portation time 26 hr) were investigated in this study (Table
1). In 2008, 2012 and 2013, we selected the same route and
arrived at the same time by adjusting the length of journey
break times. Fifty horses that were transported in 2007 and
49 horses transported in 2008 did not receive antibiotics
before transportation. Fifty-six horses transported in 2012
and 56 horses transported in 2013 were administered MRFX
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Table 1. Horse groups investigated
MRFX Transported . Distance  Transportation Time Horses number
- . Departure Arrival
administration Year (km) (hours) Male Female Total

- 2007 Hokkaido Hyogo 1,540 36 24 26 50
- 2008 Hokkaido Chiba 1,210 26 25 24 49
+ 2012 Hokkaido Chiba 1,210 26 27 29 56
+ 2013 Hokkaido Chiba 1,210 26 30 26 56

MRFX=marbofloxacin, —: not administered, +: administered.

(Marbocyl 10%, Meiji, Tokyo, Japan) just before transporta-
tion. The dose of MRFX was 2 mg/kg, IV, based on previous
studies [1, 2].

Rectal temperatures before and after transportation
and the number of febrile horses after transportation were
compared. At first, rectal temperatures are expressed as mean
+ SD and were evaluated using the Bartlett test. Because
the data was non-homogeneous, it was subjected to a non-
parametric test (Kruskal-Wallis), secondly. In tertiary, rectal
temperatures were evaluated using a multiple comparison
test for non-parametric data (Steel-Dwass). Furthermore, the
number of febrile horses was evaluated using the Chi-square
for independence test. All analyses were upper -tailed.
Values of P<0.05 were considered significant. Equine prac-
titioners with more than 5 years clinical experience decided
treatments from clinical signs (e.g., rectal temperature,
soundness and appetite, etc.). Severe cases with clinical
signs of rectal temperature over 39.0°C, and decreased or
unsound appetite were given multiple administrations of
cephalothin sodium (Coaxin®, Chemix, Yokohama, Japan),
an antibiotic that is highly specific to Streptococcus equi
subsp zooepidemicus. The dose of cephalothin sodium was
20 mg/kg, IV, every 6 hr, based on a previous study [8]. Mild
cases with clinical signs of rectal temperature over 38.5°C
but sound or good appetite were administered a penicillin-
streptomycin combination (Mycillin®, Meiji, Tokyo, Japan)
as a treatment for transportation-associated fever. The dose
of Mycillin was penicillin (8,000 U/kg) and streptomycin
(10 mg/kg), IM, every 24 hr [8].

There were no differences among the 4 groups in rectal
temperature before transportation (Table 2). However, the
rectal temperature after transportation was significantly
lower (between 2007 and 2013, 2008 and 2012, 2008
and 2013, respectively P<0.01) after the introduction of
prophylactic MRFX administration than before the intro-
duction of MRFX administration. After transportation, there
were 19 febrile horses before the introduction of MRFX
administration, but there were only 7 febrile horses after its
introduction (Table 3). The number of febrile horses after
the introduction of prophylactic MRFX administration was
significantly lower than before the introduction of MRFX
administration (P<0.01). There were 5 severe cases which

received cephalothin sodium before the introduction of
prophylactic antibiotic administration, but there was only
one case after its introduction. Furthermore, there were
14 mild cases which were given a penicillin-streptomycin
combination, but there were only 6 horses after the introduc-
tion of prophylactic antibiotic administration. There was no
horse that presented with colic or shock after being given
a dose of MRFX.

We previously reported the high preventive effect of
ERFX for transportation-associated fever [8]. EFRX has
an antibacterial spectrum covering pathogenic bacteria.
However, the ERFX formulation is strongly alkaline and
highly tissue invasive. Moreover, the potential for necrosis
of tissue from leaking injections is high, because the risk
of leakage is increased by the large dose volume required.
In contrast, MRFX formulation exhibits little local tissue
damage, even when administered by the subcutaneous or
intramuscular route [1, 2]. In the present study, no horse
indicated a side-effect after the administration of MRFX,
so the high safety of MRFX was confirmed.

In this study, rectal temperatures before and after
transportation, and treatments after transportation were
compared. Rectal temperatures after transportation after
the introduction of prophylactic MRFX administration were
significantly lower than those before the introduction of
MRFX administration, demonstrating the preventive effect
of MRFX for transportation-associated fever. Among the
horses given MRFX just before transportation, fewer horses
needed post-transportation treatment and those that did need
treatment showed milder manifestations of transportation-
associated fever. Among the horses before the introduction
of MRFX administration, there were 50 horses transported
for 36 hr and 49 horses transported for 26 hr. However, we
treated them as equivalent because a significant difference
was not found in rectal temperature after their transporta-
tion.

In conclusion, we have demonstrated that the prophy-
lactic MRFX administration just before transportation is
clinically effective at preventing transportation-associated
fever.
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Table 2. Rectal temperature before and after transportation

MRFX administration Transported Year

Horses number

Rectal Temperature (°C)

Before transportation  After transportation

- 2007
- 2008
+ 2012
+ 2013

50
49
56
56

38.0+£0.22 38.5+£0.402
37.9+0.16 38.6 £ 0.420
37.9+0.18 38.3+£0.26"
37.9+0.25 38.3£0.21%

MRFX=marbofloxacin, —: not administered, +: administered, a, b: within the column, values with same superscript letters are
significantly (P<0.01) different according to the Steel-Dwass test, data are expressed mean + SD.

Table 3. Treatment after transportation

Horses number

MRFX administration Transported Year Horses number - -
Not febrile Febrile
- 2007-2008 99 80 19 (144, 5B)
+ 2012-2013 112 105 7 (64, 1B)

MRFX=marbofloxacin, A: number of horses administered penicillin-streptomycin combination, B: number
of horses administered cephalothin sodium. The number of horses needing treatment was significantly lower
(P<0.01) according to the Chi-square for independence test among the horses given MRFX before transportation.
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