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Abstract
Foot and mouth disease and lumpy skin disease of cattle is a common disease on commercial
cattle farms which associated with changes in behavior, blood parameters, pain related
behaviors and pain scale measurements, but little is known about this effect. The objectives of
the present study were to test 2 hypotheses. First, investigate these changes; second, explained
the effect of different treatment strategies (analgesic with Flunixin meglumine) or non-analgesic
on lameness and pain scale. 125 bull cows were enrolled in the study based on visual
observation of abnormal behavior the present study was done in Assiut governorate in Egypt
was divided in three groups, which 25 clinically healthy bull (control group), FMD clinically
infected group (25 analgesic + 25 non-analgesic and LSD (25 analgesic + 25 non analgesic).
Obtained data illustrated that; there are significant increase physiological parameters (rectal
temperature, heart rate and respiratory rate), lying behavior and total pain scale, while, there are
significant decrease in feeding, drinking, rumination and standing behaviors, activity of
exploration and activity of body care which may be corrected by Flunixin using.
Conclusion: Flunixin injection may help in decreasing the negative pain behaviors and
physiological changes caused by LSD or FMD
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Introduction

the tongue, hard palate, dental pad, lips,
gums, muzzle and interdigital spaces
(Kitching,2002). Pain resulting from
vesicles and vesicular eruptions on the feet
results in lameness, tucked up stance and
reluctance to stand or walk and animals
may also be depressed and inappetant
(Alexanderson, 2003) or on tongue causing
abundant secretion of foamy saliva
(Kitching, 2002) Consequently, feeding,
milking and suckling become difficult,
resulting in a rapid weight loss and a
marked decrease in milk production
(Shahan, 1962). On the other side, Lumpy
skin diseased (LSD) is a viral disease of
cattle characterized by fever, nodules on
the skin, edema of the skin, enlargement of
superficial lymph nodes sometimes
swelling in forelimbs causing some
lameness (Tulman et al., 2001). Despite
this overall agreement on painful
conditions in cattle, still, too few
veterinarians give proper pain-relieving
treatments and farmers are even more
reluctant to use analgesics (Thomsen et al.,
2012). The reasons for this restricted use of
analgesics may be economic reasons,
practical reasons, habits and lack of
knowledge. As cattle are production
animals, drug regulations are very
restricted and complicated, which also
influences the choice of treatment. To
alleviation of pain and inflammation;
support the cow’s wellbeing; reduce the
period of depression and loss of appetite
this may be achieved by a non-steroidal
anti-inflammatory
drugs
(NSAIDs)
NSAIDs using which may be due to their
antipyretic and anti-inflammatory effects,
which reduce the clinical signs and
inflammatory parameters that accompany
diseases (Giammarco et al.,2016). Flunixin
meglumine one from this family which
licensed for use in food animals which
approved
for
intravenous
(i.v.)
administration to beef and dairy cattle for

Monitoring sickness behavior may
improve identification, management, and
welfare of sick animals and behavioral
changes may be useful indicators of early
stages of disease. (Hixson et al., 2018).
Sickness and pain can lead to some
behavioral changes (Lomb et al.,2017) as,
diseased animals decreased its activity in
exploration and body care as well as poor
appetite which done as an adaptive
response by it to enhance disease
resistance and facilitate recovery from
disease (Johnson, 2002). Besides that,
changes in the frequency of maintenance
behaviors such as standing, eating, and
drinking specific postures. (Weary et al.,
2006; Rushen et al., 2008 and Millman,
2013); reduced feeding, and increased
resting (Dantzer and Kelley, 2007) this
changes as result from homeostasis and
physiological changes which associated
with pain include heart rate (Stewart et al.,
2010), rectal temperature and respiratory
rate (Heinrich et al., 2009) accompanied
with changes in facial expression
providing a valuable clues about an
animal’s pain experience (Brown et al.,
2013). For example, compared with
healthy cows, ill cows spend less time
feeding (Gonzalez et al.,2008;); alter its
lying behavior in response to sickness
(Sepulveda-Varas et al., 2014) and pain
(Molgaard et al., 2012); which act as an
indicator used to assess changes in cattle
welfare particularly for comfort, pain and
disease
evaluation
such
lameness
(Mattachini et al., 2011).
Foot and mouth disease are a viral disease
of domestic cloven-hoofed animals causing
a huge economic loss (Kandeil et al., 2013)
characterized
by
fever,
anorexia,
salivation, vesicle, vesicular eruptions and
formation of erosions and ulcers (Kitching
et al., 2005). These vesicles may locate on
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control of pyrexia, and inflammation
(Teresa et al., 2014) it is administered at a
dose of 1.1 mg/kg (Mcilwraith et al.,
2001). It used as extra-label therapy for
pain relief in cattle (Fajt et al., 2011) and
reduce disease process in cattle (Lockwood
et al., 2003) the full analgesic and
antipyretic effects usually occur 1–2 hours
following treatment, but there is often an
effective
analgesic
effect
within
approximately 15 minutes despite its short
plasma half-life of 1.6-2.5 hours, effects
can persist for up to 30 hours (May, 1996)
with maximal effects occurring between 2
and 16 hours. This is likely due to an
accumulation of the drug at inflammatory
foci it has a 4-day withdrawal time based
on the hepatic depletion of the marker
residue. (USFDA, 2004).

farms each which site at same surrounding
area (about 5 Kilo meter around) in BaniAdi Village, Manfalut Center, Assiut
governorate, Egypt. Each holder has 4:30
bull animals reared in a room size ranged
from 15:60 m2 which animals stay at night
and yard which maintain in morning (6
am: 5 pm). LSD Affected animals’
numbers in each farm was ranged from 2:6
while, FMD affected animals ranged from
4:30 animals which divided by its colour in
small numbers or nontoxic spray on its
back and buttocks (red colour nonanalgesic and blue was analgesic) in large
one each farm act as replicate. It was 6
farms (replicate) in case of FMD and
another 14 farm (replicate) in case of LSD.
All environmental condition was nearly
same because it is occurred in same area.
The control group data was collected from
the previously mentioned farm from
clinically healthy animals.

To detect the pain occurred in farm
animals due to FMD and LSD viral
infection can be done by using the pain
scoring scale which a fast and easy useful
technique used by both veterinarians and
farmers in a practice (Karina, 2017)
besides that, using the previously described
physiological and behavioral changes
indicators. To our knowledge, no research
has investigated if cows alter their
behavioral, physiological and pain scale
indicators in response to the pain of FMD
or LSD viral infection. Thus, the aim of
our study was to investigate this changes
and role of Flunixin or different treatment
strategies in alleviation this pain.

These animals were divided according to
clinical examination in to:
1.
Control group which clinically
healthy singes (25 animals).
2.
Foot and Mouth disease (FMD)
cattle (25 analgesics + 25 non-analgesic
animals).
3.
Lumpy skin diseased (LSD) cattle
(25 analgesic+ 25 non-analgesic animals)
2. Feeding and watering
Feed and water were offered in front of the
animals three times per day at 8 Am, 11
pm and 4 pm and the animal was free to
move.

Materials and Methods
1. Animals and studying area
The study was carried out in Assiut
governorate which is one of the Upper
Egypt governorates. A total of 125 bull
cattle (aged from 2-4 years) during the
period from September 2017 to February
2018 were used in the present study. Data
collecting from 20 small holder animal

3. Pain treatment strategies
1) Lumpy skin infected animals divided in
two types:
a) Non-analgesic group (treated with
Terramycin® long-acting (oxytetracycline)
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1 ml/10kg body weight IM one every 3
days,10 ml of levamizole® (levamisole)
per
animal
was
also
injected
subcutaneously as immune enhancer was
modified of Salib and Osman (2011).

1) Physiological parameters according to
(Radostits et al., 2007)
Heart rate (HR), rectal temperature (RT)
and respiratory rate (RR) were examined
and it's measured twice daily at 8 Am and
4 pm (before feeding or drinking) to has
the average.

b) Analgesic group (treated as nonanalgesic + Flunixin ® (2ml\45 kg of
animals each day for 5 successive days
from observation of the clinical signs at 7
Am. before feeding or drinking this
treatment only in an analgesic group.)

2) Appetite score according to (Duz et al.,
2012)
Appetite score (APP) ranged from 1 to 4
(No appetite=1, little appetite=2, good
appetite =3 and very good appetite =4) it
done at 3 PM daily. (Flunixin maximum
level in blood)

2) Food and mouth diseased animals
divided into two types:
a) Non analgesic group (treated with oral
lesions were sprayed twice daily by
Phenytoin (Healosol®) after washed with
physiological saline solution to remove
necrotic tissues (Al-Lethie et al., 2016)
with systemically intramuscular injection
of antibiotic (Pan &Strep ® 1ml\25 Kg of
animal daily for 5 days due to Viremia
appears as soon as 24 h post-exposure and
lasts 4-5 days in ruminants (Stenfeldt et al.,
2016) to facing the secondary bacterial
infection

5. Behavioral observations
Behavior was recorded by using the
instantaneous scanning sampling technique
described by (Altman, 1974 and StampDawkins, 2007). Behavior of each group
was recorded for 20 minutes for three
times daily for the three consecutive days
of experiment as (at morning from 8:00 to
9:00 AM, midday from 11-12 pm and at
afternoon from 16:00 to 17:00 PM these
day periods were chosen depending on the
daily schedule of concentrate feeding) to
give 1-hour daily observation of
predefined behavioral item as table (I).
Data were presented as the percentage of a
certain activity to the total activities
recorded.

b) Analgesic group (treated as nonanalgesic + Flunixin ® (2ml\45 kg of
animals each day for 5 successive days
from observation of the clinical signs at 7
Am. before feeding or drinking this
treatment only in analgesic group) Despite
Flunixin
meglumine’s
observed
elimination half-life of less than 5 h in
cattle with inflammatory conditions, we
detected the effects of a single IV dose
until the end of the 24 h post-treatment
observation period. (Wagner et al., 2016)

6. The cow pain scale
The cow pain scale consists of 7 behaviors,
evaluated from 0-2 and combined into a
total pain score as explained in a table (II).

4. Measured parameters
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Table 1: Behavioral Ethogram
Behavior

Description

1) Maintenance
behaviors A) Bull

Bull is standing on four legs

posture

Abdomen of cow touches the floor

1) Standing behavior

Standing and moving on all 4 legs

2) Lying behavior
3) Walking

Bull muzzle in concentrate or roughages show ingesting and

B) Ingestive behavior

chewing movements. Bull show masticating, regurgitating,

1) Eating behavior

chewing, and swallowing.

2) Ruminating behavior

Bull muzzle in water bowel and consume water.

3) Drinking behavior
2) Sickness behavior

Cow movement and contact with other material or things in

a) Activity in exploration

rearing area.

b) Activity in body care

Cow licks its body, or head move rhythmically while muzzle
touches any body part.

Table 2: Pain scales
Behaviors
Active towards
outside

Head position
Attention

Depression

zero
Active in eating,
ruminating, grooming

Head held high level of
withers
Both ears forward or Active
movable
Attentive/neutral look,
focused on
a task
(eating, ruminating)

86

1
Not attentive,
quiet/depressed
avoiding eye contact,
or observer
Head lower than
withers
Both ears back
Tense
expression/strained
appearance. ; worried
or strained look,
furrows above the eyes
and puckers above the
nostrils

2

Head very low
Lamb's or low ears
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Look at observer, head up,
ears forward or occupied
with activity (grooming,
ruminating), not scared and
remain lying down with a
high head and ears forward
until the person approaching
is getting near, then she will
get up and walk off in a
hurry.
Straight line

Look at observer, ears
not
forward, leave when
approached

May/may not look at
observer, head low,
ears not
Forward and may
leave slowly, Not
interested, scared, not
so motivated to get up,
especially if the pain
in legs or claws.

Slightly arched back

Arched back

Not lame
Normal and rhythmic
strides

Lame
Shorter and nonrhythmic strides

Very lame
No support on one leg
or very
unequal and short
strides

The first 4 behaviors are evaluated from a
distance, while the cow is not yet alerted to
the person observing. Then the cow is
approached and the response to approach is
evaluated. When the cow is standing up,
the back position may be evaluated, and
finally, the lameness is evaluated. Once
accustomed to the scale, this does not take
more than about a minute. The pain
scoring is obviously not intended routinely
for all animals; rather, it is a tool for
evaluating the cows that are noticed to
look different than normal during the daily
round through the barn. This pain score is
guiding, but if the pain score is above 5,
the cow could be in pain and should be
observed and re-evaluated or examined by
the veterinarian. (Karina, 2017). It was
done at 3 PM daily. (Flunixin maximum
level in blood)

Red blood cells (RBCs) and white blood
cells (WBCs) count in blood collected at
10% EDTA was determine by an
automatic cell counter (Feldman et al.
2000)
2) Biochemical parameters
Total serum protein, albumin, glucose,
calcium, and phosphorus were estimated
using commercially available kits. While
Serum globulin concentration was
calculated by subtracting the measured
albumin level from the total protein level
(Doumas andBiggs 1972). Oxidative stress
markers as Glutathione (GSH) and lipid
peroxidation (MDA) in the serum were
determined via the approaches used by
Owens and Belcher (1965) and Ohkhawa
et al. (1979), respectively.
8. Statistical analysis

7. Blood analysis

For the analysis, a pen or a farm was
considered as the experimental unit. The
data were analyzed by one-way ANOVA
procedure using the statistical computer
Program SPSS 16 Software (SPSS Inc.,
Chicago, IL, USA) to compare between
means, significance was designated as P <
0.05. Means were compared to Duncan's

10 Blood samples of each group were
collected aseptically from the jugular vein
of (control, analgesic LSD, non-analgesic
LSD, analgesic FMD and non-analgesic
FMD) with or without EDTA.
1) Haematological parameters
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test when a significant difference was
detected.
Results

care behavior was found between control
and treated and none treated groups this
data illustrated in figure (1-8). On the other
hand, data found in table (5) illustrated
that, in comparing to control one, FMD
Analgesic group there was significant
increase in (Globulin and Inorganic
phosphorus) while, significant decrease in
(RBC, WBS, total proteins, albumin and
A/G ratio) Moreover, LSD Analgesic
group has significant increase in (RBC,
Globulin, and Inorganic phosphorus) and
significant decrease in (WBS, total protein,
albumin, albumin, and A/G ratio)

Table (3 & 4) showed that, there are
significant increases in heart rate, rectal
temperature, respiratory rate and cow pain
scale while, there is a significant decrease
in appetite score was found between
controls and treated and none treated
groups. Besides that, there are significant
increases in lying behavior while, a
significant decrease in feeding, drinking,
rumination, standing, exploration and body

Table 3: Physiological and appetite score of animals infected with FMD and LSD virus
(analgesic or non-analgesic
Item
Group
Physiologic
variables

Control

FMD diseased animals

Lumpy skin diseased
animal
analgesic
Non
analgesic

Control

analgesic

Non analgesic

Rectal
temperature

38.7 ±

39.3 ±

40.9 ± 0.54a

39.6 ± 0.23b

40.3 ± 0.04a

0.20c

0.53b

Heart rate

71.8 ±

80 ± 0.31b

83.7 ± 0.41a

79.8 ± 0.64b

82.9 ± 0.33a

0.62c
28 ± 0.42c

40 ± 0.22b

44.2 ± 0.63a

41.2 ± 0.52b

43.8 ± 0.71a

1.6 ± 0.22b

1.1 ± 0.11c

1.9± 0.30b

1.4 ± 0.02c

Respiratory
rate
Appetite score

3.3 ±
0.02a

Data obtained as average of 25 animals within first 5 days of clinically infection.
Means (± SE) in the same row with different superscripts letter are significantly different at (P<0.05).
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Table 4: Pain scale parameters of animals infected with FMD and LSD virus (analgesic or
non-analgesic)
FMD diseased animals

Lumpy skin diseased
animal

Pain scale

Control

analgesic

parameter

Non
analgesic

analgesic

Non
analgesic

Attention

0

0.21

0.41

0.21

0.40

Head position

0

1.10

1.62

1.12

1.31

Ear position

0

1.22

1.32

1.11

1.00

Facial expression

0

0.83

1.00

0.91

1.00

Response to
approach
Back position

0

0.90

1.20

0.80

1.00

0

1.41

1.70

0.90

1.00

Lameness

0

1.80

2.1

0.62

0.72

Total pain score

0d

7.41b

9.21a

5.61c

6.41b
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Table 5: Blood parameters of animals infected with FMD and LSD virus (analgesic or nonanalgesic)
group
Items

RBC X 106/μl
WBC X 10 3 /μl
Total Protein (g/dl)
Albumin (g/dl)
Globulin (g/dl)
Albumin \ Globulin
ratio
Glucose (mg/dl)
Calcium (mg/dl)
Inorganic
phosphorus (mg/dl)
Glutathione (GSH)
(mg\dl)
lipid peroxidation
(nmol\ml)

FMD diseased
animals
Apparently
Analgesic
Non
healthy
analgesic
Hematological parameters
b
5.61 ±0.31
4.72 ± 0.12c
4.62 ± 0.40c

Lumpy skin diseased
animals
Analgesic
Non
analgesic
6.80 ±0.62a

6.62 ±0.11a

6.40 ± 0.02a

4.33 ± 0.8b

4.91 ±0.92b

Control

5.51 ± 0.01b
6.02 ± 0.08a
Biochemical parameters
a
6.61 ± 0.61
5.80 ± 0.70b
5.42 ± 0.72c
3.82 ±0.23a
2.72 ± 0.31b
2.22 ± 0.32c
2.80±0.13c
3.13 ± 0.32b
3.21 ±0.09a
1.43 ± 0.43a 0.82 ±0.02b
0.72 ±0.01b

5.91 ± 0.72b 5.70 ± 0.73b
2.40±0.22b.c 2.33 ± 0.31c
3.30±0.42a
3.60±0.21a
0.72 ±0.04b 0.60 ± 0.01b

82.42 ± 2.20a
7.92 ± 0.09
5.41 ± 0.42c

64.50 ±3.11b
7.52 ± 0.04
6.72 ± 0.41a

78.11±1.13a
7.70 ± 0.07
6.10 ± 0.92b

61.01 ± 2.22b
7.41 ± 0.05
6.43 ± 0.42a

Oxidative stress indicators
12.42 ± 0.41
9.01 ± 0.32a,b
6.01 ± 0.04b

9.92±0.43a,b

5.01 ± 0.01b

32.92 ± 0.33b 42.11 ± 0.11a,b

38.91±0.01a

62.72 ± 0.52a

79.21 ± 3.42a
7.60 ± 0.02
5.92 ± 0.41b

a

53.41 ± 0.09a

b

Data obtained as average of 10 animals within first 5 days of clinically infection.
(Means ± SE) in the same row with different superscripts letter are significantly different at (P<0.05).
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Fig. 1: Eating behavior of bull infected with FMD and LSD virus (analgesic or
non-analgesic) during 60 mints daily for 5 days.

Fig. 2: Drinking behavior of bull infected with FMD and LSD virus (analgesic or
non-analgesic) during 60 mints daily for 5 days.
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Fig. 3: Rumination behavior of bull infected with FMD and LSD virus (analgesic or
non-analgesic) during 60 mints daily for 5 days.

Fig. 4: Walking behavior of bull infected with FMD and LSD virus (analgesic or
non-analgesic) during 60 mints daily for 5 days.
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Fig. 5: Standing behavior of bull infected with FMD and LSD virus (analgesic or
non-analgesic) during 60 mints daily for 5 days.

Fig. 6: Lying behavior of bull infected with FMD and LSD virus (analgesic or nonanalgesic) during 60 mints daily for 5 days.
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Fig. 7: Exploratory behavior of bull infected with FMD and LSD virus (analgesic
or non-analgesic) during 60 mints daily for 5 days.

Fig. 8: Body care behavior of bull infected with FMD and LSD virus (analgesic or
non-analgesic) during 60 mints daily for 5 days.
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Discussion
Pain in cattle can be objectively or
subjectively measured by factors including
decreased
movement,
decreased
interaction,
reduced
responsiveness,
postural changes and increased heart
(Hudson et al., 2008) besides that,
anorexia, vocalization, grinding of teeth,
dull and depressed attitude, abnormal
movements, abnormal posture, increased
heart rate, changes in respiration, flinching,
recumbent, and reduced (Watts, 2000).

Finally, fever was leading to a decrease in
appetite score, feeding behavior or feeding
intake in animals. It may be due to changes
in homeostasis of the animal body leading
to reduce feed intake and this is
presumably a survival strategy as
digesting, especially in ruminants, and
processing nutrients generate heat (i.e.,
thermic effect of feed.) (DeShazer et al.,
2009)

Physiological and appetite score

Diseases develop behavioral changes such
as lethargy and in appetence along with
physiologic changes and can lead to a loss
in normal functioning (Weary et al., 2006)
those behavioral changes can be detected
by behavioral monitoring. (Bonk et al.,
2013 and Ghai et al., 2015). Behavioral
indicators of disease may assist with
prompt identification and treatment of sick
animals. (Hart, 1988).

Ingestive behavior

The significant increase in temperature,
respiratory and heart rate in an infected
group in compared with control one this
due to FMD and LSD virus accompanied
by fever (Tulman et al., 2001 and Kitching
et al., 2005). Many sickness behaviors
support fever either by increasing, or
slowing the loss of body temperature (e.g.,
shivering, hunched posture) or by
conserving
energy
needed
for
thermogenesis (e.g., reduced activity,
increased sleep lethargy, and reduced
intake of food and water) (Hart, 1988 and
Kelley et al., 2003). Fever, in turn, is a key
response in promoting recovery (Hart,
1988). its plays multiple adaptive roles in
facilitating the ability of a host to fight
infection, enhancing both innate and
acquired immune responses through
temperature-dependent mechanisms and
also via direct inhibition of bacterial
proliferation by changing core body
temperature above or below the pathogen’s
optimal temperature for growth and
replication (Carlton and Demas 2015). On
the other side, treated group had a
significant decrease in these physiological
parameters because Flunixin used as an
antipyretic drug. (Teresa et al., 2014).

Reduced feed intake or feeding behavior in
infected animals was agreed with previous
finding of (Buhman et al., 2000 ;
Fogsgaard et al., 2012 and ToaffRosenstein et al., 2016) It may be due to
changes in homeostasis of the animal body
leading to reduce feed intake and this is
presumably a survival strategy as
digesting, especially in ruminants, and
processing nutrients generate heat (i.e.,
thermic effect of feed.) (DeShazer et al.,
2009) and food and water intake are
reduced when there is a more severe pain
(Morton and Griffiths, 1985). Moreover,
this may be likely as a means of
conserving energy for the febrile response
and for mounting an immune response
(Hart, 1988) and result from virus–host
interactions extending beyond the observed
acute cytopathology in virus-infected cells
beside the release of cytokines,
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prostaglandins and acute phase proteins
(Alexandersen et al., 2003) cytokines
called interleukin-1b (IL-1b) (Dantzer
2004) decrease ghrelin hormone which
involved in managing food resources and
helps regulate hunger (Basa et al., 2003
and Wang et al., 2006).Beside that, leptin
hormone important for sickness behaviors
modulates both anorexia and lethargy
(Steiner and Romanovsky, 2007) increase
anorexia through increased IL-1b signaling
within the hypothalamus (Ahima and Flier
2000) causing decreases food intake
(Pelleymounter et al., 1995).
Rumination activity has been linked to the
detection of disease (Fogsgaard et al.,
2012). The significant decrease in
rumination time, combined with the FMD
and LSD disease, has agreement with
previously described of (Fogsgaard et al.,
2012 ; Miguel-Pacheco et al., 2014 and
Liboreiro et al., 2015)this my related to
may be associated with the common
reduction in Dry matter intake (Liboreiro
et al. 2015),due to pain n mouth during FMD

Toaff-Rosenstein et al.,2016 and Hixson et
al.,2018) this due to as part of an energyconservation strategy (Hart, 1988) also,
Lethargy produced from cytokines released
reduced grooming (Hart, 1988) While,
differences between grooming between
LSD and FMD may related to presence of
skin conditions in LSD which increase oral
grooming (Mooring et al., 1996)
Moreover, data obtained in fig( ???) show
decreasing in exploratory behavior in FMD
infected animals (analgesic or not )was
agreed with previous finding of (Arakawa
et al., 2010; Proudfoot et al., 2014 and
Hixson et al.,2018) who stated infected
animal reduced social interactions this may
due to pathogen-associated molecular
patterns, innate immune cells to release
inflammatory cytokines (Vilcoek, 1998)
called interleukin-1b (IL-1b) which link
the nervous, immune, and endocrine
systems to modulate sickness behaviors in
accordance with external factors and
internal physiological (Dantzer 2004);
sickness behaviors can suppress social
behavior (Michael et al., 2014) which
leading to reduce social exploration (Kent
et al., 1992) a reduction in the time spent
investigating an unfamiliar conspecific is a
commonly used measure of sickness
behavior (Arakawa et al., 2009) and this
social
withdrawal
may have
an
evolutionary function to decrease disease
transmission (Loehle, 1995) , while, the
non-significant difference in sickness
behavior (exploration and body care) in
LSD infected animals (analgesic or not )
was agreed with the finding of (Francisco
and Donald, 2002) who stated that there
were no differences in times receiving
aggression. No differences were found in
the times licking other cows; however, the
frequency of times being licked was higher
in the lame cows.
Despite evidence of social withdrawal in
sick animals, evidence also indicates that

the animals eat small practical size which
decrease rumination as mentioned rumination

time increases as particle size increases
(Beauchemin et al., 1994) another suspect
effect of fever o microphone and
microflora efficacy.
Sickness behavior
Sick animals are likely to spend less time
performing behaviors that are less critical
for survival, including social behavior,
grooming, and exploration, suggesting
these may be useful indicators of
developing disease. (Weary et al., 2009).
Self-grooming
has
hygienic,
thermoregulatory, sensory stimulation, and
stress-relieving effects (Spruijt et al.,
1992). Our data show an decreasing in
body care(grooming) was agreed with
previous finding of (Fogsgaard et al., 2012;
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social interaction is beneficial to an
animal’s recovery from a stressful event
(Kikusui et al., 2006); for example, social
contact has been shown to reduce strokerelated neurological damage in rats
(Hattori et al., 2000) and group-housed
calves exhibit behaviors not available to
individually housed calves, including
social interactions surrounding feeding,
social grooming, and lying in proximity to
other calves (Farevik et al., 2007 and
Miller-Cushon et al., 2014). Moreover,
Interactions with conspecifics, and
dominance and social status can also
influence the intensity of sickness behavior
in a range of different contexts. In
particular, these circumstances may
suppress sickness at times when it is most
adaptive, even if it may be damaging to
short-term health. Instead of showing signs
of sickness during infection, some animals
may exhibit fewer and less intense sickness
behaviors in a social situation because they
may invest more in activities such as
searching for mates or fighting for
territory. (Fairbanks and Hawley, 2012).it
may be a tradeoff between exhibiting
sickness behaviors (reduce activity) in
response to an infection and taking
advantage of being in a social environment
(Lopes et al. 2012). Further, animals in
particular social and environmental
contexts may avoid sick individuals if
doing so will increase their chances of
survival, or they may avoid exhibiting
sickness behaviors to put themselves in a
better position for territory defense,
mating, or offspring survival. (Kristyn et
al., 2017).
In an FMDV outbreak, transmission within
and between populations can be rapid due
to the short in vivo replication cycle (4–6
h) and acute onset of shedding (1–3 days)
(Grau et al., 2015). The most common
route of FMDV transmission is direct
contact, however, transmission can occur

over significant distances due to aerosol
and mechanical dissemination of virus
through water, feed, and fomites (Thomson
et al., 2003). So that, there are
managemental point in view as disease
especially FMD induced or spread in the
same farm let animals with other.
Bull posture and pain scale
Subjective measures such as attitude,
appetite, and degree of activity are used to
determine
whether
calves
require
additional examination or treatment for
diseased animals (Griffin, 1996). The
significant decrease in cow posture
(standing and walking) and significant
increase in laying behavior was agreed
with previous finding of (Sylvester et al.,
2004 & Anderson and Muir, 2005) it may
be due to lame cows (result from FMD or
LSD) do not cope as successfully with
their environment as do non-lame cows.
(Francisco and Donald, 2002) it may due
to heat conservation during infection is
achieved
through
physiological
(vasoconstriction)
and
behavioral
responses (postural changes) as behavior is
an important means of influencing energy
expenditure; sick individuals usually
increasing time at rest, likely as a means of
conserving energy for the febrile response
and for mounting an immune response
(Hart, 1988).besides that, Lying and
standing bouts are an indicator of restless
behavior which is associated with pain
caused by ischemia (Dinniss et al., 1999).
The pain scoring scale is a useful technique
it is fast and easy to use for both
veterinarians and farmers which improves
the consistency and help different members
of staff in a practice to be able to detect
pain in animal farms. (Karina, 2017). The
significant increase in total pain behavior
in case of FMD infected animal may
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related to the significant increase in
lameness in the animals which also leading
to increasing facial expression and back
position as mention by (Karina, 2017).
Who reported that pain in legs or abdomen
may result in an arched back and lameness
is a result of pain in one or several limbs.
Pain in more than one limb may result in a
very careful walk, rather stand a limb. The
cow has a changed facial expression when
in pain, a so-called pain face which may
due to pain in tongue manifested by the
tension of facial muscle on side of the
head, Tense stare\ withdrawn appearance.
A tension of the muscles above the eyes
may be seen as “furrow lines”, there is
increase the tonus of the lips, straight
nostrils the nostrils may be dilated and
there may be lines above the nostrils which
called cow facial expressions. Moreover, in
cattle, a back arch is considered as an
indicator of hoof lesions (Flower and
Weary, 2006) and as a diagnostic indicator
for abdominal pain (Radostits et al., 2007).
Also, it may be due to visceral pain and
viscero-visceral pain likely contributed to
increased back arch (Stojkov et al., 2015).
On the other side, the significant increase
in total pain behavior in case of LSD
infected animal may be related to the
significant increase in head and ear
position which due to pain will often result
in a lower head carriage. This behavior
may have several explanations, two of
them being an overall changed posture or
avoiding social interaction. (Karina, 2017)
in addition to that, Lameness was also
observed due to the presence of
intradermal or intra-muscular LSD nodules
or swellings beside joints and due to
phlegmon or cellulitis. These findings
agreed with that reported by (Davies
1991).

Blood profile
The decreased level of RBC in the FMD
affected animals than the apparently
healthy group might be due to a reduction
of the process of erythropoiesis the
occurrence of anemia could be attributed to
endocrinopathy occurring secondary to
viral infection (Gokce et al., 2004). This
result was agreed with previous finding of
(Ghanem and Hamid, 2010 and Barkakati
et al., 2015). While, the LSD infected
animals had increased erythrocyte counts,
which may have been related to LSD
infected animals exhibit dehydration
exacerbated by fever, anorexia, and
consider as chronic diseases which can be
associated with absolute erythrocytosis
(Morris, 2002). This result in disagreement
with (Abutarbush, 2015) who finds that
LSD appears to be associated with anemia.
On the other side, The white blood cell
(WBC) count in FMD and Lumpy skin
infected animals showed a decrease as
compared to apparently healthy animals
this result agreed with previous work of
Barkakati et al., (2015) and Neamat-Allah
(2015) respectively this data may be due to
the
leucopenia
with
Eosinopenia,
lymphopenia and monocytopenia, which
may result from viral infections (Coles,
1986). Beside; that, LSD appears to be
associated with inflammatory leukogram,
anemia, thrombocytopenia these are likely
due to the associated severe inflammatory
process and disease complications such as
anorexia and reduced muscle mass.
(Abutarbush, 2015)
Serum profile
Data of different serum biochemical
constituents are showed in Table (3) which
showed that, there are significant decrease
in total protein, albumin and albumin\
globulin ratio in case of analgesic and nonanalgesic affected animals (FMD or LSD)
than apparently healthy animals this may
be due to the anorexia which result from
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insufficient intake of protein due to lesions
on the oral mucosa and interdigital regions
(Gokce et al., 2004) or alterations in
pancreatic cell functions developed during
the clinical course of FMD (Barboni et
al.,1966) also albumin levels were reduced,
likely due to increased protein catabolism
or decreased protein synthesis as well as
hepatic damage (Hassan et al., 2011) this
data in case of LSD was in agreement with
(Neamat-Allah, 2015 ) and in disagreed
with finding of (Shefaa et al., 2018). In
case of FMD agreed with (Ghanem and
Abdel-Hamid, 2010) On the other side,
there are significant increase in inorganic
phosphorus level in FMD and LSD
affected animals than apparently healthy
animals which in agreed with previous
finding of (Neamat-Allah, 2015 and Shefaa
et al., 2018) and (Mohapatra et al., 2005)
respectively.
This result in FMD affected animals might
be due to rapid respiration, higher pulse
rate, tissue oxidation and acidosis due to
lack of excretion (Gattani et al., 2011) also
be attributed to increased salivation with
the resultant dehydration and decreased
renal blood flow (Gruenberg et al., 2005).
Beside; that, the significant increase in
Globulin level in both diseases may be is
correlated with the body’s immune
response against infection (Agag et al.,
1992). While, numerically but nonsignificant reduced in glucose levels,
which may indicate decreased food intake
and increased glucose catabolism in the
body during LSD viral infection (Shefaa et
al., 2018). This data was in disagreed with
find of Barkakati et al., (2015) who find an
increase.
Oxidative stress indicators
There are significant increase in lipid
peroxidation (MDA) level and significant
decrease in Glutathione level in case of
non-analgesic affected animals (FMD or
LSD) than apparently healthy animals in

agreed with finding of (Shefaa et al., 2018)
these may be due to free radical production
and lipid peroxidation with the exhaustion
of antioxidants in the blood, resulting in
tissue injury (El sayed et al. 2016).
Oxidative stress increases the production
of oxidants, such as MDA, that can
influence the release of proinflammatory
mediators, such as cytokines; these
mediators play important roles in the
induction of inflammation in certain skin
diseases (Meffert et al., 1976). Moreover,
decreases in GSH reported in LSD-infected
animals withexcessive MDA production
(Nashwa et al., 2017).
Role of the analgesic agent against nonanalgesic, there are a significant increase
and decrease effect in Glucose and
inorganic
phosphorus
respectively.
Moreover, numerically but non-significant
increase and decrease in (RBC; Total
Protein; Albumin; Albumin \ Globulin
ratio; Calcium and Glutathione) and (WBC
and lipid peroxidation) in the analgesic
affected animals compared with nonanalgesic group.
The significant increase in glucose level in
analgesic agent may due to NSAIDs
administration was associated with
Elevation in glucose concentration
(Willard et al., 1989). While, the decrease
in in WBCs count may be due to a
decrease
of
platelet
by
inhibits
thromboxane A2, a potent stimulator of
platelet aggregation (Lees et al., 2000).
Conclusions
Monitoring
sickness
behavior
and
management of pain associated with
disease is a fundamental objective of
veterinary medicine is to safeguard animal
welfare for this reason using intravenous
injection of Flunixin was a good
management method for facing the
negative impact of FMD and LSD virus on
the maintenance, sickness behavior and
cow pain scale degree which may help in
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increasing performance and production of
the infected animals. Besides that, inside
FMD infected same farm animal isolation
was not preferable.
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