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Introduction

The systemic reaction to proinflammatory cytokines is 
the production and secretion of acute phase proteins (APPs) 
by the liver. The common APPs measured in cattle are hap-
toglobin (Hp), serum amyloid A (SAA), lipopolysaccharide 
binding protein, alpha(1)-acid glycoprotein, and transferrin. 
Iron (Fe) plays important roles in many enzymatic activities, 
and is an essential trace element for the host and pathogen. 
Previous studies have demonstrated that the serum Fe con-
centration decreases in acute traumatic reticuloperitonitis 
and mastitis in cows. Therefore, the relationship between 
inflammation and the serum Fe concentration may be useful 
for the evaluation of the host response to inflammation during 
surgery because measurement of the serum Fe concentration 
is cheap and easy to perform. However, comparative studies 
have not been conducted regarding the serum Fe concentra-
tion in cattle that underwent surgery. Therefore, the aim of 
the present study was to measure changes in the serum Fe 
concentration in cows that underwent dehorning surgery in 
order to assess the usefulness of the serum Fe concentration 
as a marker of inflammation.

Materials and Methods

Three male and 2 female Holstein cows, aged 205.0±10.7 
days and weighing 456.8 ± 53.1 lb (207.2 ± 24.1 kg), were 
enrolled in this study. These cows were patients at the animal 
medical teaching hospital of Rakuno Gakuen University, and 
were scheduled to undergo dehorning. The time at which 0.45 
mg/lb (1 mg/kg) of xylazine was intravenously administered 
was defined as t=0 min. Two min after xylazine administra-
tion, the cows were injected with 5 ml of 2% lidocaine hydro-
chloride (Xylocaine Injection 2%, Aspen Japan, Tokyo, Japan) 
on both sides as a local anesthetic block of the cornual branch 
of the zygomaticotemporal (lachrymal) nerve. Dehorning and 
hemostasis at the horn base were carried out using the Barnes 
dehorner and electric dehorner, respectively. As all surgical 
procedures were completed within 15 min, 22.7 µg/lb (50 
µg/kg) of atipamezole (Antisedan, Nihon Zenyaku Kogyo Co., 
Ltd., Fukushima, Japan) was intravenously administered at 
t=15 min as an antagonist of the sedative. All cows stood up 
immediately after the atipamezole injection. Blood samples 
(10 ml each) were withdrawn from the contralateral jugular 
vein before sedation (pre) and at t=0.5, 2, 4, 6, 8, 12, 24, and 

48 hr, and the serum samples were stored in separate tubes. 
The SAA and Fe concentrations were measured using an auto-
mated latex agglutination turbidimetric immunoassay (LAT: 
SAA-1, Eiken Chemical Co., Tokyo, Japan) and 2-nitroso-5-[N-
n-propyl-N-(3-sulfopropyl)amino] phenol (Nitroso-PSAP) 
methods, respectively. Pearson’s rank correlation test was 
also used to evaluate the correlation between SAA and serum 
Fe concentrations. P-values less than 0.05 were considered 
significant.

Results

The initial value of SAA was 3.2±2.9 μg/ml. The SAA 
value after dehorning reached 36.9±30.3 μg/ml at t=48 hr. 
This value was significantly higher than the initial value 
(p<0.01). The initial serum Fe concentration was 143.8±4.1 
μg/dl. The Fe concentration in serum significantly decreased, 
and reached 90.0±36.4 μg/dl at t=24 hr (p<0.001). Signifi-
cantly low serum Fe concentrations in cows that underwent 
dehorning were maintained at t=12 (p<0.05), 24 (p<0.01), 
and 48 hr (p<0.01) when compared with the initial value. 
The serum Fe concentration had a significant and negative 
correlation with the SAA concentration (r2=0.500, p<0.01).

Significance

A significant increase in SAA and significant decrease 
in serum Fe concentrations due to inflammation associated 
with the dehorning procedure were confirmed in this study. 
In cattle, the most sensitive acute phase proteins are SAA and 
Hp, which exhibit a significant increase in response to acute 
inflammation. In the present study, the SAA level increased 
in cows with non-infectious inflammation. However, mea-
surement of the SAA concentration is too expensive to be 
performed routinely in veterinary diagnostic laboratories. 
Our study demonstrated that the serum Fe concentration 
is a useful marker of inflammation in young cows that have 
undergone dehorning. Measurement of serum Fe concentra-
tion is cheap and easy to perform, and can therefore be used 
in clinical cases by veterinary practitioners. Further studies 
are needed to investigate the relationship between inflam-
mation and hepcidin expression in cows.
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Introduction

Long distance transportation can be a significant source 
of stress to cattle and is associated with increased risk of 
bovine respiratory disease (BRD). The administration of 
a nonsteroidal anti-inflammatory drug (NSAID) has been 
shown to reduce stress following long distance transport. 
The objective of this study was to compare production pa-
rameters, morbidity, and mortality between calves receiving 
either tildipirosin alone or in combination with transdermal 
flunixin on arrival at the feedlot.

Materials and Methods

A herd of 384 polled, Continental x English and Eng-
lish crossbred bulls and steers were enrolled into 1 of 2 
treatments: 1) tildipirosin only (PLBO) or 2) tildipirosin in 
combination with transdermal flunixin (FTD). Outcomes 
measured were performance parameters, dry matter intake 
and feed efficiency, morbidity and mortality, pen pulls and 
treatments, a daily visual analog scale (VAS) assessment, and 
accelerometer data.

Results

There were no significant differences in average lot 
weights between treatment groups (P = 0.415). There were 
no treatment effects on the determined dry matter intake 
(P = 0.510). There were no significant differences observed 
in morbidity and mortality between groups (P = 0.292). VAS 
pain assessment showed significant differences for time (P 
< 0.0001) and time by treatment interaction (P < 0.0001), 
with FTD calves having lower (VAS) scores. There were no 
significant differences between treatments for the accelera-
tion data (P = 0.190).

Significance

Calves administered transdermal flunixin had lower 
VAS scores, indicating less pain the first 36 hours after drug 
application. Over the 63-day feeding period, no advantages 
in performance were observed following FTD administration.


