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SUMMARY

Bovine respiratory disease (BRD) is recognized as one of the most important disease in beef industry because it may negatively
influence animal welfare and farm economy. An early diagnosis is necessary to improve prognosis and outcome, as well to pro-
vide for specific management treatment for the affected animals. The aim of this study is to assess the feasibility of the ultra-
sonographic technique as diagnostic method for BRD in fattening bulls after pharmacological treatment with tulathromycin
and ketoprofen. Sixty Limousine fattening bulls of 10.23 + 1.37 months’ age belonging to a single farm were enrolled in this
study. Animals were divided into two groups according to ultrasonographic score {US score) of lungs: Group C or control group
(US score < 3; 29 animals), and Group D or disease group (US score = 3; 31 animals). Both groups received a clinical examina-
tion and a TUS (thoracic ultrasonography) at time 0 (T0; day of restocking) and time 7 {T7; +21 days). Furthermore, group D
received additional ¢linical examinations znd TUS at time 1 {T1; day of diagnosis and treatment), time 2 (T2; +1 day), time 3
(T3; +2 days), time 4 (T4; +3 days), time 5 {T5; +7 days), and time 6 (T6; + 14 days). Statistical differences between groups were
evaluated by parametric and not-parametric test. The lung lesions such as total areas of hepatization and fiuid alveclograms were
tneasured and analyzed with mixed regression models over time. The two groups showed a significant difference both in US score
and clinical symptoms (respiratory score, nasal and ocular discharges and rectal temperature} when comparing Tl of group D
with TO of group C. Over the time, the treatment of group D was effective in reducing the US score and rectal temperature af-
ter 2 and 1 days, respectively, while ocular discharges was reduced after 2 days. The ultrasound evaluation of the general health
status showed an improvement after 7 days from treatment. However, a reduction of total areas of hepatization and fluid alve-
olograms were evidenced in 3 days. In conclusion, the pulmonary ultrasound has been evidenced as 2 feasible and sensitive tool

both for BRD early diagnosis and treatment effectiveness evaluation in fattening bulls.

KEY WORDS

Ultrasonography; Lung's lesions; Bovine Respiratory Disease; Tulathromycin; Fattening bulls.

INTRODUCTION of these parameters present a low sensitivity and specificity, near
to 0%, with a consequent treatment of healthy subjects or

Bovine respiratory disease (BRD) is a syndrome involvingin-  missed detection of sick animals'. Actually, BRD may be pres-
ent as subclinical form, with lung lesions and without clinicai

fectious agents, host imumune response and environmental fac.
tors. Stressors as transport ot dietary changes may predispose  signs®. Furthermore, BRD is recognize 25 one of the most in-
portant disease in beef industry because it may negatively in-

animals to primary infection by viral or bacterial pathogens'=.
Among viral agents that mostly contribute to BRD thereare  fluences the growth, long-term productivity and increases the
costs due fo trestment, mortality, and decreased feed effi-

Bovine Herpesvirus type | (BHV-1), Parainfluenza-3 virus (PI3},
Bovine Viral Diarrhea Virus {BVDV), Bovine Adencvirusand ~ ciency’’®. An early diagnosis is necessary to improve progno-
Bovine Respiratory Syncytial Virus (BRSV); whereas among bac.  sis and outcome of BRD, such as to facilitate specific man-

terial agents there are Mannheimia haemolytica, Mycoplasma
bovis, Pastenrelin mudtocida, and Histophilus somni®.

Clinical observations of systemic and respiratory signs are of-
ten used for the diagnosis of BRD. However, the combination

Corresponding Author:
Anastasio Lisuzzo {anastasia lisuzzo@phd.unipd.it).

agement and correct treatment of animals®”.
Ultrasonography is a non-invasive, cost-effective, practical and
rapid methed {only 20-30 seconds/time procedure in opti-
mal condition) to diagnose BRD in field*!". In fact, bacteri-
al and viral agents of BRD may result in non-aerated lung lob-
ules that allow the ultrasound investigation by the replace-
ment of reverberation artifacts to hypoechoic and anechu
structures™ . Compared to diagnosis based o clinical
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servation, lung ultrasonography shows a greater sensitivity,
between 80 to 94%, and specificity, between 94 to 100%, ac-
cording to different conditions and techniques™. These find-
ings are important to perform an eatly diagnosis in order to
reduce animal suffering and to avoid unnecessary antimi-
crobial trestments to avoid the antimicrobial resistance®.
The aim of this study is to assess the feasibility of the vltra-
sonographic technique as diagnostic method for BRD in fat-
tening bulls after pharmacological treatment with tulathronycin
and ketoprofen.
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MATERIAL AND METHODS

———

Animals and clinical examination
This study was conducted in February 2021 in a single beef-
fattening herd (Isoka della Scala, Verona, ltaly). A single stock

with an average age of 10.23 + [.37 months fAnimals came

|

from France and were kept on ouidoar diri-floor pens. A to-
tal mixed ration {TMR) was provided once a day and water
was ad libitum.

All animals were weighed and vaccinated against bovine

(BYDV), Bovine Herpes Virus-1 (BHV-1) and Bovine Respi-

ratorv Syncytial Virus (BRSV) (Cattle Master 4; Zoetis Ttalia
~5.rl, Rome, ltaly); against Clostridium Spp. {Bravoxin [0; MSD
Animal Health ltalia S.r.L, Rome, Italy); and against Pasteurella
haemnalytica (Rispoval Pasteurella; Zoetis [tafia S.cl., Rome, ltaly)
on the day of restocking. Furthermore, an antiparasitic treat-
ment with moxidectin {(Cydectin 0.5% Pour on; foctls falia
S.r.l., Rome, taly] was performed on the same dagf Al ant mals
1 were evaluated after 21 days, and an average daily gain (ADG)
was calculated. A vaccination booster for P13, BVDV, BHV-1,
BRSV and Clostridium Spp. was performed on the same day.
All animals were singularly conducted in a catile crush (Tau-
rs MC Deluxe Gate; Te Pari, Camaru, New Zeland) where re-

ceived a clinical examination by veterinarian of Veterinary

Teaghing Hespital - University of Padua. [ e respiratory score

bo:.. . . SR .
| ing sick animals, percentage of diseased animals based on R score

i {DA%) were calculated.

(R score)' based on cough, nasal and ocular discharges, and
rectal temperature was conferred on a scale of 0 to 3 for each
parameter, Animals were considered sick when the total score
was greater or equal to 5, or if at least two parameters were re-
ported over than 2. Due to the different cut-offs for identify-

Thoracic Uitrasonography (TUS)
evaluation
“'-. thoracic area from 10" to 3% intercostal space (IC8) was
| shaved before performing the thoracic ultrasonography (TUS)
|' and ethyl alcohol (90%) was used as a transducing agent. TUS
evaluation was performed with portable ultrasound scanner
| (MyLabOne™, Esaote S.p.a., Genova, ltaly) equipped with a
| multi-frequency convex probe (SC3421, Esaote S.p.a., Geno-

.uﬁl:l; lung areas were investigated: between 10*and 7RICS for

| the caudal Jung; between 6% and 5" 1CS for the middle lung
and between 4" and 3" {CS for the cranial lung of both sides.

> l. The firsts two 1€CS were not evaluated due to the heavy fore-

| limb musctes of post-weaned beef catves as described by Pravet-
{ toni et al. {2021). All scans were performed with constant ul-

-\_Il'_o-

of sixty Limousine fattening bulls was enrolled in this study

3

e —

trasound settings frequency of 4.3 MHz, 15 cm depth acoustics
window, 1009 gray sczale gain, and time-gain compensation was
in a nentral position.

The ultrasonographic score (US score) on a 6-point scale' was
established during TUS. According to it, a score of § was equal
to a normal aerated fung; | indicated diffuse comet-tail asti-
facts without consolidation: 2 indicated lobular consclidation;
3 indicated lobar consolidation; 4 lobar consolidations of two
lobes; and 5 indicated lobar consolidation of three or more lobes.
An US score greater or equal to 3 was consistent with bacter-
ial bronchopnenmonia.

[mages were saved in a digital imaging and communications
in medicine (DICOM) format and used for a post-sampling
quantitative assessment {MyLabDesk™, Esacte S.p.a., Geno-
va, Italy) of lungs’ lesions. The lung lesians such as hepatiza-
tions and fluid alveclograms were measured in cm’ for the six
lung’s areas. The total lung consolidation represents the sum
the US score for each area.

Experimental study design

and laboratory analysis

Animals were divided into two groups according to ultra-
sonographic score: group C and group D. The group C or con-

Parainfluenza-3 Virus (PI3), Bovine Viral Diarrhea Virus g teol group had an US score lesser than 3 and enrolled 29 fat-

| teming bulls. Group D or disease group had an US score greater
or equal to 3 and enrolled 31 fattening buils. These animals were
conzsidered affected by bovine respiratory disease (BRD)" and
|received a single subcutaneous (SC) injection of a long-acting
| macralide and non-steroidal anti-inflammatory {(FANS) at the
ay of diagnosis { ulathromycin and ketoprofen, 2,5 mg/kg +
3 mg/kg, Draxxin plus, Zoetis Italia 5.r.1, Rome, Itaiy).
“Nasal swabs were collected from group D animals before drug
treatment {35 cm swab length, and agarized blister pack: Med-
ical Wire & Equipment Co Ltd, Corsham, United Kingdom).
The nasal swabs were gathered in a cold box at 4 °C and de-
livered refrigerated laboratory of Istitute Zooprofilattico
Sperimentale detle Venezie {1ZSVe; Legnaro, Padua, ltaly) with-
in I hour. The nasal swabs were analyzed for bacterial culture
and Minimum i(nhibitory Concentration {MIC} evaluation.
Group C and group D received clinical examination and TUS
at time 0 {T0; day of restocking) and time 7 (T7; after 21 days).
Furthermore, group D received additional clinical examinations
and TUS at time 1 (T1; day of diagnosis and treatment}, time
2{T2 after 1 day), time 3 (T3; after 2 days), time 4 (T4; after
3 days), time § {T5; after 7 days}, and time & (16; after 14 days).
No one animal of group C showed clinical signs suggestive for
BRD or presented an US score greater or equal to 3 during the
study. Moreover, 15 of the 60 beef fattening bulls presented a
TUS indicative for BRD at the day of restocking, despite it was
not possible the T0 evaluations for these animals.

Data elaboration

Tlnorder to perform the statistical analysis, data were convert-

ed to numeric scale, Specifically, nasal and ccular discharges
relevance was pointed as foliow: absent = G; unilateral = 1; bi-
laterat = 2; and abundant bilateral = 3. Whereas lung TUS eval-
uations cutlined a lesion scores: absence of lesions = 0; comet
tail = 15 hepatization = 2; fluid alveolograms = 3; comet tail and

hepatization = 4; comet tail and fluid alveolograms = 5; he-
patization and fluid alveolograms = 6; comet tail, hepatization
and fluid alveolograms = 7. The global lesion scote was obtained
through the sum of lesion score of each area.
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Statistical analysis

Statistical analysis was performed using R software ver. 4.0.3"
implemented with “remdr” package and with 8.A.S system soft-
ware {version 9.4 SAS Institute [nc., Cary, North Caroline, USA).
in general, a p-value < 0.05 was accepted as significant.

The data distribution was assessed by Shapiro-Witk normal-
ity test before all statistical analysis.

Statistical differences between the two groups were evaluated
according to data distribution: two unpaired sample Wilcox-
on test for not normally distributed data (US score, R score,
nasal and ocular discharges) and t-test for normally distributed
data (rectal temperature). The DA% was evaluated with z-test
for two samples, whereas ADG was evaluated with one-way
ANOVA test. A linear mixed models (LMM) was used to an-
alyze differences of weight. The model considered as fixed fac-
tors group, time, and their interaction. Animaf was considered
as random and repeated effect.

The follow-up of group D) during time was performed with
Kruskal-Wallis test for not normally distributed data {US score,
R score, nasal and ocular discharges, global lesion score, tesion
score, hepatization’s areas and fuid alveoiograms’ areas). The
DA% was evaluated with k proportions chi-squares test. An
LMM was used for rectal temperature. The model included the
fixed factor of time, whereas animals was considered as repeated
and random effect. The same model implemented with rectal
temperature as covariate was used to evaluate the total area of
hepatization. Instead, the total area of fluid alveclograms was
evaluated with a generalized linear mixed model zero-inflat-
ed (GLIMMIX} with Poisson distribution which considered the
same factors as previous model.

For all mixed models, post-hoc pairwise comparison among
least squares means were performed using Bonferroni cor-
rection.
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RESULTS

The two groups did not show difterences in weight at 70 and
T7 (p-vadue = 0.398),and in ADG (1.72 kg/day in group C com-
pared to 1.90 kg/day in group D; SEM = 0.15; p-valie = 0.389).
Furthermore, a significant time effect was evidenced (p-vafue
< (.0001) with z greater weight at T7 (407 kg for group Cand
398 Kg for group £, SEM =6.52} compared to T6 {371 kg for
group C and 358 kg for group D, SEM=6.42).

No significant difference in US score between proups at T8 (me-
dian value of 2 with interquartile range (IQR) of 2-2 in both
groups in clinical findings were reported (Figure 1); p-value =
0.054}. Whereas, comparing group D at T1 to group Cat T0,
a significant difference was evidenced (median vaiue of 2 with
IQR of 2-2 for group C and 3 with IQR of 3-4 for group D; p-
valie < 0.001). Alternatively, US score at T7 did not show dif-
ference between groups {median value of 2 with interquartile
range {(IQR) of 2-2 in both groups; p-value = 1.000).

R score did not report significant difference at T (p-valie =
0.219), whereas a significant difference was showed between
group D at T1 and group C at TO {median value of 3 with IQR
of 2.75-5 for group Cand 5 with IQR of 4.5-6 for group D; p-
value < 0.001), and between the two groups at 17 (median val-
ue 3 with JQR of 3-5 for group Cand 5 with {QR of 3.75-5 for
group D); p-value = 0.006). The DA% was significantly differ-
ent between groups at T0 (42.86% for group C and 0% for
group D; p-value = 0.036), between group > at T1 versus group
C at 10 {42.86% for group C and 83.87% for group D; p-val-
we = 0.001), and between groups at T7 (40.00% for group C
and 75.00% for group D; p-value = 0.019). Cough was never
observed in animals of both groups during the study. Nasal dis-
charge was not significant at T0 (p-value = 0.105), while it was
significantly different between group D at T1 and group C at
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Figure 1 - Box piot of clinical examination {uttrasonographic score (US score), respiratoty score iR score), ocular and nasal discharges. and ,||L

rectal temperature] of both groups (group b = orange, and group C = blue) at TO and T7, and between T1 of g;oup £ and TO of group

(TO/T1). Asterisk {*) indlcates significant differences between groups wilhin parameter and time points.
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TO (median valve 0 with IQR of 0-2 for group C and 2 with
[QR of 2-2 for group 3 p-vafue < 0.001). However, this pa-
rameter was not sigaiticant at T7 (p-value = 0.097). Ocular dis-
charge was not significant at 10 (p-value = 0.907), while it dit-
fered significantly berween group D at T1 and group C at TG
(median value 0 with QR of 0-0 for group Cand 0 with IQR
of 0-1 for group Di p-value = 0.039). However, a not signifi-
cant difference was evidenced at T7 (p-value = (.065).
Temperature assessment by rectal measurement was not sig-
nificantly different between groups at T0 or T7 (p-value = 0.973
and 0.096, sespectively}, whereas s significant difference was
present between group D at T1 and group Cat 10 {39.4520.46
°C in group C and 40.07:+0.08 °C in group D; p-value < 0.001).
In group D a significans difference was observed in all the ex-
amined clinical parameters over time (US score, p-valie < 0.001;
R score, p-value < 0.001; DA%, p-value < 0.001; nasal and oc-
ular discharges, p-value < 0.001 and p-value = 0.003, respec-
tivelv; and rectal temperature, p-vafue < 8.001; Figure 2).

US score at T0 was significantly different from T1 {median val-
ve of 2 with QR of 2-2 versus 3 with IQR of 3-4), whereas T1
varied significantly from T3 (median value of 2 with IQR of
2-2.25), T4, T5. 76, and T7 {median value of 2 with IQR of 2-
2 for T4, TS, T6, and T7). R score at TO was significantly dif-
ferent from T1 {median value of 3 with IQR of 2-3 versts 5 with
QR of 4.5-6}, T2 (median value of 5 with IQR of 4-5), 13 {me-
dian value of 5 with IQR of 4-5), T4 {median value of 5 with
IQR of 4-5),and T7 {median value of 5 with IQR of 3.75-5.25},
whereas T1 ditfered from TS (median value of 4 with [QR of
2.25-3) and T6 {median value of 3.5 with 1QR of 3-5). DA%
at TO (0% was significantly variated from all other time points
{T1:83.87%, T2: 92.86%, T3: 100%, T4:87.10%, T5:63.33%,
Té: 46.15%, and T7: 75.00%), whereas no significant difference
were evidenced between 11 and the other time points. Nasal

— - = =

discliarge at TO were significantly different from T1, 72,73, and
T4 (median value of 0 with IQR of 0-0 at TO versus 2 with [QR
of 2-2 at T1,T2, 13, and T4), whereas 1 did not show a sig-
nificant vaciation within the other time points. Ocular discharge
at TO differed significantly from T1 (median value of 0 with
QR of 0.0 versus 0 with 1QR of 0- 1), whereas T1 differed from
T3, T4, TS, and 16 {median value of § with IQR of 0-0 for T3,
T4, TG, and T6). Rectal temperature showed a significant
changes between 10 and T1 {39.37+0.12 °C versus 40.07+0.08
(2}, nevertheless T differed significantly from T2, T3, T4, T5,
and 16,

The TUS evaluation in group 1 during clinical follow-up ev-
idenced not significant changes about the lesion scores among
the lung caudat areas of {p-valie = 0.165 and £.622 for left and
right caudal areas, respectively) and cranial Jung areas (p-val-
e =0.073 and 0.454 for left and right cranial areas, respectively);
conversely, significant variations in lesion scores among the lung
middle areas (p-vahe < 0.001 and 0.061 tor left and right mid-
dle areas, respectively) were reported. Particularly, TUS ex-
amination of the lung middle left area at T differed signifi-
cantly from T1 (median value of 0with TQR of 0-1 versus 3 with
[QR of 0.75-6}, whereas T1 varied significantly from 5, Té,
and T7 (median value of & with IQR of 0-0 for TS and T6, and
IQR of 0-1 for T7). Furthermore, the TUS of the lung middle
right area at T differed from T1 {middle value of 2 with IQR
of 1-2 versus 2 with IQR of 0-4.5), while T1 differed significantly
from TS5, T6, and T7 (median value of & with [QR of 0-0.75 for
TS5, QR of 0-0 for T6, and IQR of 0-0.5 for T7). The clinical
foliow-up showed a signiticant positive trend of the globai le-
sion score {p-value < 0.001) (Figure 3), with s difference of T5,
Té and T7 {median value of 4 with IQR of 4-8 for TS and T%,
and IQR of 2-8 for 17) from T1 (median value of 12.5 with [QR

of 10-16).
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Figure 2 - Box piot of clinical examination [ultrasonographic score RJS score), respiratory scare (R scorej, ooular and nasal discharges. and
rectal temperature} of group D during clinical follow-up over time. One asterisk ('} indicates significant gifferences of time points from T0 within

parameter, while two asterisk () indicates significant differences of time points from T1.
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Figure 3 - Box plot of global lesion scere during clinical follow-up
of group D over time. One asterisk {} indicates significan? differen-
ces of time points from TO within parameter, while two asterisk (')
indicates significant differences of time points from T1.

In group D, the hepatization areas concerning both caudat lung
regions did not present any significant trend over time (p-val-
we=0.213 and 0.622, respectively for left and right caudal lung);
conversely, a significant positive trend for the middle lung {p-
value < 0.001 and 0.001, respectively for left and right caudat
lung). The evaluation of hepatized lungs areas of the cranial
regions reported a significant difference in cranial right lung
{p-value = 0.024) rather than cranial Jeft lung {p-value = 0.086).
Hepatization areas of the middle-feft lung showed a significant
reduction among T1, 15 and T6 (median value of 2with IQR
of 0-3.68 cnm? versus 0 with IQR 0-0 em?in T5 and T6), where-
as the same parameter in right lung was sensibly reduced be-
tween 1’1 and T6 (median value of 1.64 with IQR of 0-4.79 cm?
versus 0 with IQR 0-0 cm?). In addition, cranial right lung eval-
vation showed evidenced significant reduction between T1 and
TS5 (median valvue of 4.3 1 with [QR of 2.32-4.61 cm? versus 2.1
with IQR 1.30-3.09 cni®). Finally, total hepatization areas (Fig-
ure 4) reported a significant decrease between T1 (10.99+0.76
cntyand T4, T5, T6 and T7 (6.7220.65, 5.1620.66, 4.64x0.70
and 5.02£0.75 cm?, respectively) (p-value < 0.001).

The fluid alveolograms areas of both caudal lungs’ regions (p-
value = 0.506 and 0.525, respectively for left and right candal
lung) and craniaf right lung {p-vafue = 0.267) were aot sig-
nificantly changed over time. Conversely, the middle [ung ar-
eas reported significant variations (p-walue < 0.001 and 0.001,
respectively for feft and right caudal lung), as though; the cra-
nial left lung regions (p-valie = 0.029). Fluid alveolograms ar-
eas of the middle-left lung showed a difference between TG and
T1 {median value of 0 with IQR of 0-0 cny® versus 0 with IQR
of 0-0.27 cm?) and between T'1 and other time points (medi-
an value of 0 with IQR of 0-0 ci?}; in right lung, this ultra-
sonographic parameter showed a similar trend in T1 (medi-
an value of 0 and IQR of 0-0.05 ¢cmv®). Cranial lefi lung areas
reported differences among TO and T1, and T2 (median val-
e of 0 with [QR 0-0 cm? versus @ with IQR0-0.57 cm* for T
and [QR of 0-0.64 ¢m? for T2), and between T'1 and T3, T4,
T5, T6 and T7 {median value of 8 with IQR 0-0.08 cm?® for T3,
[QR 0-0.10 ¢y’ for T4, IQR 8-0 cm* tor T5, T6 and 17). Fus-
thermore, the total fluid alveolograms areas presented signif-
icant differences among T1 (1.7320.44 ¢m?) and T4, 15, 16,
T7 {0.26£0.13, 0.31+0.14, 0.18+0.12, 0.2120.14 cm?) (p-val-
e = 0.004) (Figure 5).

Figure 4 - Box plot of total area of hepatization in group D during
clinical follow-up over time. One asterisk () indicates significant dif-
ferences of time points from TO within parameter, while two asterisk
{*} indicates significant differences of time points from T1.
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Figure 5 - Box plol of lotal area of fluid alveolograms in group D
during clinical fallow-up over time. One asterisk () indicates signifi-
cant differences of time points from T0 within parameter, while two
asterisk {*'} indicates significant differences of time points from 7.

DISCUSSION

..r'E' Animal’s transport for restocking represents an iportant stres-

sor which may predispose beef cattle to infectious diseases. BRD
is usually suspected when the animals shos respiratory and oc-
| ular signs, besides the subclinical presentations are frequent-
ly not detected. Nevertheless, an early diagnosis is essential to
avaid economic fosses and preserve animal welfare™ ™",
Animals aftecied By BELLY alften report lwer ADG values com-
pared to healthy™, The administration of halathromycin have
beem reported to improve the ADG in BRI affected animals
comparing to the control group®-2. This finding may be as-
sociate to a manipulation of ruminal fermentation that may
positively influence animals' productivity . Our results re-
port no statistical differences between healthy and sick animals
both in ARG or in body weight during the study period. These
findings may suggest that an early treatment with tulathromycin

could decrease the possibility of body weight reduction dur- ,I'I

ing the firsts 21 days of restocking.
R score showed greater value in group D at Ti compared l.nII
group C at T0, but na differences were evidenced I:rﬂ'n-.'{Tr

n}’b/ /4/,//4 /

)



248 Clinical follow-up in fattening buils affected by Bovine Respi

L e L = a -

groups at T0. The greater R scare in group D at T may be at-
tributed to higher incidence of nasal discharge, hyperthermia,
and ocular discharges in this group. The evaluation of these pa-
rameters may be difticult because of the clinical presentation
can be inconstant in terms of severity and persistency, partic-
ularly during the viral replication (hyperthermia followed by
nasal and ocular discharges )}

DA% shawed greater value in group [ at T1 compared to group
C at 10, besides the control group reported a greater value com-
pared to group D and C at T0. This finding may be associat-
ed to the detection of hyperthermia and the absence of
cough. These parameters may be influenced by the stress for
the animals during the operators handlings™"”. According to the
literature, in our study 40% of sick animals were detected in
group C (R score), confirming that clinical diagnosis may lack
in specificity™,

Macrolides are often usc to treat BRD due to their bacteriostatic
capacity, accumulation on feucocytes and bronchial secretions,
and for their greater concentration in fung tissue than plasma*,
Particularly, tulathromycin has been reported effective both in
trgeting pathogens and in misdulating the inflammatory re-

spomse such as avoid uncontrelled seif-perpetuating inflam- ,M

mation during BRD*. In addition, tulathromycin shows a high-
er clinical efficacy compared to other antimicrobial, as previ-
ously reported Nutsch et al. (2005) and Torres et al. {2013).
Animals in group T showed significant greater US score, R score,
DA%, nasal discharge and rectal temperature, whereas ocular

ratory Disease {8RD) after pharmacological treatment

the total hepatization areas showed a significant improvement
after only 3 days from treatment (T4}, with a reduction of about
6.00 cmPafter 7 days (T5) and until the end of the study. How-
ever, some consolidated areas were still present after 21 days.
The fluid alveclograms areas were improved after { days (T2},
in the middie arex of beth lungs, and after 2 days (T3}, in the
cranial left lung until the end of the study. Moreover, the to-
tal area of fluid alveolograms improved after 3 days (T4) with
a reduction of about [.50 cm? after 7 days until the end of the
study. According to the literature, the present study suggest that
the combination of tulathromycin and ketoprofen can be suc-
cesstully used in animals affected by BRD to treat acute lung
lesions, particularly effective for the most sensitive pulmonic
ateas (cranial and middle lung of both sides)'™'*". Moreover,
thre antimicrobics administration seems to be more efticient dur-
ing early stage of the disease, in order 1o prevent the onset of
chronic and severe pulmonary lesions,

CONCLUSION
‘The use of pulmonary ultrasound was recognized to be a sen-
sitive diagnostic method to assess respiratory diseases and
the response to treatment in fattening bulls. Moreover, tu-
fathromycin and ketoprefen treatment was effective in re-
ducing the ultrasound score and rectal temperature after 2

and 1 days, respectively. |Desplie nasat discharge was not im-

discharge values at T1 {day of diagnosis and treatment) com-
pared to TO (day of restocking). These findings confirm the BRD
typical presentation characterized by respiratory and systemic
signs®. During the clinical follow-up after the treatinent with
tlathromycin and ketoprofen, the US score showed an im-

provement after 2 days ('13) and until the end of the study. T h""ll_?:.

improvernent of ultrasound ung scores may indicate the heal-
ing of the [ung tissue™,

R score impraved after 7 days (T5) and until 14 days (T6). How-
ever, among the parameters considered for R score, nasal dis-
charge did not show a significant recovery, while ocular dis-
charge and rectal temperature improved after 2 days (T3) and
i day {T2), respectively, and until 14 days (16). Nevertheless,
DA% did not improve after the treatment.

Finally, US score, nasal and ocular discharges, or body tem-
perature assessments reported no difterences between group
D and C at the end of the study period. Conversely, R score and
DA% were statistically higher in group [,

TUS can be used to evaluate the severity of lung lesions rep.
resented as different degrees of non-aerated lung tissue
{consolidation} due to inflammation and exudate deposits'™'.
in group D, the globai lesion score and the puimonary mid-
dle areas scare of both lungs showed a significant improve-
ment after 7 days from treatment {T5) and untit the end of
the study. These findings suggest that general health status of
lungs and single health status of middle areas improved af-
ter 7 days from treatment since the fesion score derives from
the presence and the type of lesions on the investigated ar-
eas, while the global lesion score derives from the sum of the
single lesion score.

The areas of hepatization and fluid alveoiograms were evalu-
ated to support the analysis of lung health status after treatment.
In the present study, hepatization areas of middie left lung and
cranial right hung improved afier 7 days {T5), whereas they were
improved after 14 days (T6} in the middle right fung. However,

proed afer the treatment, the ocular discharge was reduced
after 2 days from the medical protocol. This study confirmed
the cranial and middle areas of both Jung sides are the most
affected during BRD. fhe medical treatment has been re-

| ported efficlent in reducing lung fesion after 3 days. Some ar-

eas of lung hepatization remained at the end of the study, con-
| ficming that the treatment is more effective in acute condi-
_.tions of the disease.
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8.5. RISORSE UMANE
U.0O. Programmaziene e Concorst

Candidato: Torino il

TEST WORD
1.  Word appartiene alla categoria di programmi:
[] & Fogli elettronici
[ ] by Programmi di presentazione

B ¢ Elaboratore testi

2.  In word si possono inserire i numeri di pagina automatici:

B 2 Vero
(] by Faiso

3. Quaii comandi si devono usare per spostare del testo:
[] a Sposta e copia
[] b) Copia e incolla

[] ¢} Ccpiaesposta

= d} Taglia e incolla

TEST EXCEL
4. Qual & it simbolo delPoperazione divisione:
Oa -
B/
[Je 1

§. Sein una cella digito ,35 (virgola tre ¢cinque) e premo invio, verra visualizzato:

[Ja .35 B Gj__/;

[ by #nome ._ [' '
[J ey 035 fl:@i:_ /é}gi-__g I‘\J
LI Y

Errore

r -
Z *camng el rates



ISTITUTO ZOOPROFILATTICO SPERIMENTALE DEL PIEMONTE, LIGURIA E VALLE D'AOSTA

$.5. RISORSE UMANE
U.Q. Programmagzione e Concorsi

8. Una singola cartella di lavoro contiene;
[:] a) Un solo foglio di lavoro

B b) Uninsieme di fogli di Javoro

TEST POWER POINT

7. Facendo click su "File/Salva”, che cosa si salva:
{7] a) Ladiapositiva corrente
B b LUintera presentazione

[] ¢) Solo le diapositive modificate

8. In PowerPoint & possibile inserire una diapositiva tra 2 diapositive esistenti:

B a2 Ve
[1b) Falso

8. [ programmi di presentazione permettono di visualizzare le diapositive:
[] a Scltanto rispettando il loro ordine numerico
[] 5} In qualunque ordine, purché lo si sia impartito ai programma in precedenza

B <} Inqualiunque ordine, paiché esso pud essere parscnalizzatoliveramente al momento della riproduzione

v



1STITUTO ZOOPROFILATTICO SPERIMENTALE DEL PIEMONTE, LIGURIA E VALLE D'ADSTA

8.5, RISORSE UMANE
U.0. Pregrammaziong & Concorsi

FIvnTHIE T

Torino il

Candidato:

TEST WORD

1. Se applico I'elenco puntato cosa succede:
[(] a) Viene inserita una tabella con punti e simboli
B b) Aflinizio di ogni paragrafe viene inserito un punto o un simbolo

4

[] ¢} Viene inserito un eienco di punti e simboll
[ d) Alfinizic di ogni riga viene inserito un punto o un simbalo

2.  Per non salvare le modifiche fatte ad un documento:

[] a) Dalla barra dei menu, clicco su File - Esci

[T by Chiudo il documento e dalla finestra che appare cticco su ANNULLA
O ¢} Dalla barra def menu, clicco su File - Salva
[ | d) Chiudo documento ¢ dalla finestra che appare clicco su NO

3. Formattare un testo significa:
[T} a) Copiare il formato del testo
[l b) Cambiare forma al testo

[] ¢} Cancellare il testo
[Jd} Copiareiltesto

TEST EXCEL

4, Come viene identificata una cella in Excel:
[7] a) Mediante la barra di stato

[] b} Mediante la barra della formula

: /

II 1

2L/

" | =]

& gl (1)
Rb( *segue sul retro

(] ¢) Mediante la selezione della cella ‘

-~

B d) Mediante una riga e una colonna
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5.5. RISORSE UMANE
U.0. Programmazione e Concorsi

8. Se in una cella digito: =5+3*2 e premo invio, il risultato é:
ma "
[ b 16
(He o

8. Quale tipo di dati si possono inserire in una cella:
[] & Solonumeri
[ ] b) Solo numeri e formule

[7] ¢) Sclotesto e numeri
[ d) Testo, numeri e formule

TEST POWERPOINT
7. Come si interviene per cambiare font ad un’intera parola:
[] a} Selezionando lintera parola
[} b) Facendo click allinterno defla parola

[l ¢ Utiizzando indifferentemente il primo o it seconde metedo

8. Per contrassegnare gli argomenti di una slide con pallini, si deve:
[T1 a) Scegliere Inserire/Simbolo e inserire il simbolo di un piccole cerchio davantt ad ogni argomento
[C] b) Selezionare gli argomenti e scegliere Formato/Segnaposto

[l ¢ Selezionare gli argomenti e scegliere Formato/Elenchi puntati e numerat

9. Che cose si intende per effetto di animazione di un oggetto di una diapositiva:
[J @ Una funzicne che trasforma l'oggetto in un filmate in movimento

[l b) Unafunzione che permette di attribuire alloggetto selezionato effetti per 'entrata e Fuscita dalla
diapositiva
(] ¢) Una funzione che permette di modificare la posizione degli oggetti defla diapositiva



ISTITUTO ZOOPROFILATTICO SPERIMENTALE DEL PIEMONTE, LIGURIA E VALLE D'AQSTA

S$.8. RISORSE UMANE
U.Q. Programmazione e Concorsl

Candidato: Torino il

TEST WORD
1. L'allineamento del testo che permette di avere il Margine Destro e Sinistro Allineato é:
[:] a) Allineato a sinistra
[] b} Centrato
H ¢) Giustificato

2. 1file prodotti in word possono essere salvati anche in altri formati:
B a Vero
[] b) Falso

3. In Word esistono gli elenchi:
B 2 Funtati

(] b) Grafici

[] ¢ Fissi

TEST EXCEL
4, Una formula Excel deve sempre iniziare con:
[(Ja ?
mb -
[Je) !

5. Nel momento in cui sl copia una formula e si incolla in un’altra cella i relativi indirizzi vengono
automaticamente aggiornati:

B 2 Vero
[] b) Falso

!
“"«I‘mgue sul retro




ISTITUTO ZOOPROFILATTICO SPERIMENTALE DEL PIEMONTE, LIGURIA E VALLE D'AOSTA

8.8, RISORSE UMANE
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6. Per sommare i valori delle ipotetiche celle B1 e B2 cosa si digita:
[] a B1+B2=

[] & B1+B2

Bl o =B1+B2

TEST POWER POINT
7. Come si chiamano i file creati con PowerPoint:
[] & Diapositive
Il b) Presentazioni

[] &) Schede

8. PowerPoint appartiene alla categoria di programmi:
[] a Elaboratore testi
[[] b} Fogli elettronici

B ¢ Programmi di presentazicne

9. In PowerPoint un’animazione pud comprendere anche effetti sonori:
B & Vvero
[] b} Falso



