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General aspects of the production and management
systems and their relationship with Corynebacterium
pseudotuberculosis infection and occurrence of mastitis
of white Morada Nova sheep herds in semi-arid region
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infeccdo por Corynebacterium pseudotuberculosis e ocorréncia de
mastite de rebanhos da raca Morada Nova branca em regido semiarida
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ABSTRACT: This study aimed to characterize the production and management systems of white Morada Nova sheep herds and
to present data on the occurrence of caseous lymphadenitis (CLA) and clinical mastitis (CM) in a population maintained in
a semi-arid region. Blood samples were collected from adult females from herds of the Brazilian northeastern region. The first
venous blood sample was used for a complete blood examination. The second blood sample was used to detect the presence of
anti-C. pseudotuberculosis specific antibodies. The production and management systems of the herds were characterized using
questionnaires, divided into three blocks of indicators: Facilities; Characterization of the production system; Health management.
Body weight and hematological results were submitted to an analysis of variance, on which the fixed effect was clinical diagnosis,
and the principal component analysis was performed to determine the main variables. For CLA, three herds stood out as having
the highest rates of seropositivity (85.71, 79.41 and 60.45%). The same herds also had the highest occurrences of CM (9.30, 8.82
and 5.71%). The main variables that showed differences according the diagnosis of both diseases were blood granulocytes and
lymphocytes. The study made it possible to observe the relationship between the best sanitary practices and the lowest occurrence
rates of both CLA and CM. The diseases present considerable occurrence in sheep populations.

KEYWORDS: Caseous lymphadenitis; native breed; infectious diseases.

RESUMO: Este estudo teve como objetivo caracterizar os sistemas de producio e manejo de rebanhos de ovelhas Morada Nova
da variedade branca e apresentar dados sobre a ocorréncia de linfadenite caseosa (CLA) e mastite clinica (MC) em uma popu-
lagao mantida em regido semidrida. Amostras de sangue foram coletadas de fémeas adultas de rebanhos da regiao nordeste do
Brasil. A primeira amostra de sangue venoso foi utilizada para um exame de sangue completo. A segunda amostra de sangue foi
utilizada para detectar a presenca de anticorpos anti-C. anticorpos especificos de pseudotuberculosis. Os sistemas de produgio
e manejo dos rebanhos foram caracterizados por meio de questiondrios, divididos em trés blocos de indicadores: Instalages;
Caracterizagio do sistema de producio; Gestao de satde do rebanho. O peso corporal e os resultados hematoldgicos foram
submetidos a uma anilise de varidncia, na qual o efeito fixo foi o diagnéstico clinico, e a andlise de componentes principais foi
realizada para determinar as varidveis principais. Para o CLA, trés rebanhos se destacaram com os maiores {ndices de soropo-
sitividade (85,71, 79,41 e 60,45%). Os mesmos rebanhos também apresentaram as maiores ocorréncias de MC (9,30, 8,82 ¢
5,71%). As principais varidveis que apresentaram diferengas de acordo com o diagnéstico de ambas as doengas foram granulé-
citos e linfécitos. O estudo possibilitou observar a relagio entre as melhores praticas sanitdrias e as menores taxas de ocorréncia
tanto de CLA quanto de MC. As doengas apresentam ocorréncia considerdvel nas populagées de ovinos.

PALAVRAS-CHAVE: Linfadenite caseosa, raca nativa, doenca infecciosa.
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INTRODUCTION

Strategies to reduce morbidity and mortality rates in native
herds are essential to decrease the number of breeds at extinc-
tion risk and consequently maintain the genetic diversity of
these populations. Sheep farming has great economic poten-
tial in developing countries since it presents an excellent adap-
tation degree to extreme climatic conditions; an example of
this situation is the Northeast region of Brazil, as it concen-
trates 65.5% of the national sheep population (IBGE, 2017).
However, locally adapted native breeds, such as the Morada
Nova sheep breed, are still little used as a consequence of their
lower production rates when compared to exotic breeds. This
specific breed represents an important genetic resource for
the semi-arid region due to its high rusticity, precocity, high
maternal ability and good performance in extensive breeding
systems (FACO et al., 2008; NUNES et al., 2022).

Even in the face of these characteristics, the Morada Nova
sheep breed had its population reduced over the years. For a
long time, the animal selection criteria used by sheep farm-
ers consisted of coat color, a situation that led to the discard
of animals with black coat color; this practice is fully ques-
tionable, since the adaptive capacity of sheep of this breed is
independent of coat color (FACANHA et al., 2021; LEITE
et al., 2018). Consequently, the Morada Nova sheep breed
of different varieties (red, white and black) is currently rep-
resented by a low number of animals and, according to the
Brazilian Association of Sheep Breeders of Brazil (ARCO),
only animals which have two types of coat colors (red and
white) are registered.

The involvement of infectious diseases in herds gener-
ates leads to significant morbidity and mortality rates, and
causes serious economic damage to the sheep meat and skin
production chain, creating an obstacle to the activity. Some
information on diseases linked to gastrointestinal parasites has
already been reported in Morada Nova sheep (FERREIRA
et al., 2017; 2018); indeed, there is an interest in studying
other infectious diseases, such as caseous lymphadenitis (CLA)
(ALVES et al., 2020) and clinical mastitis (CM) (PEREIRA
et al., 2014), as they are the most commonly found diseases
in sheep farms worldwide (SILVEIRA et al., 2021). CLA is
a chronic disease caused by the bacterium Corynebacterium
pseudotuberculosis, which is highly contagious and resistant
to environmental conditions. The disease affects small rumi-
nants as well as humans, and is considered an occupational
zoonosis (BASTOS et al., 2012). On the other hand, CM
has the bacterium Staphylococcus spp. as its main etiological
agent. This disease occurs periodically in red Morada Nova
sheep herds, but there are no scientific records in the white
variety (FERREIRA et al., 2018). Selecting animals which
are resistant to diseases that are frequent in production sys-
tems can to contribute to the survival of offspring and adult
animals, and can decisively help maintaining the number of
individuals in the herds.

Considering the situation mentioned above, it is neces-
sary to carry out studies which seek to evaluate the health
status of Morada Nova sheep herds white variety due to the
low scientific production regarding the occurrence of dis-
eases that affect the breed, raising data which encourage the
elaboration of strategic actions aimed to the development of
adequate sanitary management tools with the objective to
minimize the morbidity and mortality rates of these animals.
In this way, the objective of this study was to characterize the
production and management systems of white Morada Nova
sheep herds and to present data on the CLA and CM occur-
rence on a population of sheep raised in a semi-arid region.

MATERIAL AND METHODS

This experiment was approved by the Ethics Committee of
the Universidade Federal Rural do Semi-Arido, Mossord,
Rio Grande do Norte state, Brazil (process identification:
PED20001-2018).

The study was conducted on sheep production units in
Rio Grande do Norte and Cear4 states, Brazil, between 2020
to 2021. The climate in the region is characterized as tropi-
cal semi-arid (BSw’ - Koppen climate classification), with the
occurrence of two defined periods throughout the year: rainy
(January to June) and dry (July to December). The annual
average temperature and humidity are around 27-30°C and
40-809%, respectively, with a mean annual rainfall of 400 mm.

Eighty-two sheep were screened in this study, being that
these sheep were located at six different production units in
five different cities from in the Brazilian Northeast region
(Table 1). Sixty-two sheep were screened for a second time
one year after the first sample collection. The animals were 2
to 3 years old, non-lactating, non-pregnant and had a body
weight average of 34.8 £ 6.4 kg, with body condition score
around 2.5 (RUSSEL et al., 1984).

Information on the sheep production system and farmers
were collected through a structured questionnaire based on
the work of Loureiro (2012) and Silveira et al. (2022), with
categorical and continuous variables applied 7 loco. The inter-
views were carried out with the farmers or technicians that were
responsible for the management of the herd. The interview was

Table 1. Number of animals according to state and herd
BrazilianState  Herd  No.of animals
17

34

30

13

35

15

Total 144

Rio Grande do Norte

Ceara

m MmO N 0 >
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divided into four blocks of indicators: (1) facilities; (2) char-
acterization of the production system; (3) health management
procedures; (4) and caseous lymphadenitis and clinical masti-
tis preventive measures. After completing the questionnaire,
a technical visit to the farm was carried out to verify the reli-
ability of the information collected.

Clinical examination was performed by palpation of the
superficial lymph nodes and of the breast apparatus, by veteri-
narians specialized in small ruminant clinic. Two blood samples
were then collected. The first venous blood sample was collected
into vacuum tubes (BD, Franklin Lakes, New Jersey, United
States) with ethylenediaminetetracetic (EDTA) disodium anti-
coagulant at 10% to evaluate hematological variables, includ-
ing red blood cells (RBC, 10%mm?), mean corpuscle volume
(MCV, fl), packed cell volume (PCV, %), lymphocyte count
(LYM, 10*/mm?), monocytes (MON, 10*/mm?), granulocyte
count (GRA, 10°/mm?), lymphocyte percentage (LY%, %),
intermediate volume cell percentage (MI%, %), granulocyte
percentage (GR%, %), red cell distribution width (RDWc, %),
and white blood cells (WBC, 10° /mm?). The samples were
analyzed in an automatized SDH-3 hematological analyzer
(Labtest, Lagoa Santa, Brazil). The second sample was centri-
fuged at 2000 x g for 5 min and was used to detect the pres-
ence of specific anti-C. pseudotuberculosis antibodies through
an ELISA using the recombinant protein PLD, as established
by Barral et al. (2019), and characterized by a 91% sensitivity,
98.7% specificity and 96.5% accuracy.

The animals that presented lymphatic adenomegaly
cases presenting a “mature lump” were submitted to fine
needle puncture to collect caseous material. These samples
were used to investigate the presence of C. pseudotuberculosis
bacteria through the quadruplex PCR assay for species and
biovar identification. The narG nitrate reductase gene was
included in the assay along with the 16S, rpoB and pld genes
to improve the diagnosis of multiplex PCR at the biovar level
(ALMEIDA et al., 2017).

The CM diagnosis was performed by veterinarians special-
ized in small ruminant clinic by physical examination of the
mammary glands, through inspection and palpation, accord-
ing to criteria recommended by Grunert (1993). This diag-
nosis was based in the increase in volume and asymmetry
between the glands, and in the characteristics of consistency
of the breast parenchyma, such as the presence of nodules,
edema, diffuse hardening and the presence or not of fibrosis.

The CLA and CM occurrences were calculated according
to Wagner (1998), using the following formula:

Number of positive cases » 100

[1] Prevalence = Number of the examined sample

The data referring to the production and management
characterization of the herds were analyzed according to the
frequency of responses and expressed as a percentage. BW and
hemarological variables were submitted to analysis of variance

(ANOVA) where the fixed effects were clinical diagnosis of
CLA (1- Seropositive and no abscess; 2- Seropositive and with
abscess; 3- Seronegative and no abscess; 4- Seronegative and
with abscess) and CM (1- With fibrosis; 2- No fibrosis), and
the ELISA results (Seropositive or Seronegative for C. pseu-
dotuberculosis). The means of each variable were compared by
the probability of difference using the Tukey’s test at a prob-
ability level of 5%. Hematological data were standardized and
multivariate analysis were performed. Principal component
analysis (PCA) was performed to determine the main hemato-
logical variables. The relative importance of the variables was
evaluated by the eigenvalues (variances) that were extracted
by the orthogonal rotation (varimax method) and plotted on
a two-dimensional graph. PCA reliability was tested using the
Kaiser-Meyer-Olkin (KMO = 0.50) sampling adequacy mea-
sure and Bartlett’s Sphericity Test (P < 0.001).

RESULTS

All farms have their own facilities for sheep, 50% of which
originate from a cattle corral adapted for small ruminants, and
50% specific facilities were specific for sheep. Regarding the
floor of the facilities, 66.7% have cement and soil floors, and
16.7% have mixed soil, cement and wood floors. The breed-
ing system used on the farms is 66.7% extensive and 33.3%
intensive breeding systems (Table 2). The animals grazed solely
in Caatinga biome native pasture (50%), or native associated
with cultivated pasture (50%). Regarding the concentrate sup-
ply, 33.3% provide corn bran, while 66.7% do not offer any
type of concentrate feed. Mineralization is used in the animals’
diet in all farms. The animals are identified through earrings
(66.7%) or necklaces (16.7%), and 16.7% of the farms do
not perform any type of animal identification. Only 33.3%
collect birth data, and the offspring are naturally suckled on
the ewes in all farms. For weaning age, 33.3% separate lambs
from their ewes up to 3 months of age, 33.3% between 3 and
4 months of age, 16.7% between 4 and 5 months of age, and
16.7% above 5 months old. Regarding the separation of the
herd into lots, 33.3% of the farms separate the animals by
age group, and 33.3% separate pregnant females. Moreover,
50% of the farms separate the farrowing females, and 66.7%
separate the animals by sex. The most frequent species that has
direct contact with sheep herds are dogs (67.7%) and cattle
(50%); however, it was cited the contact with cats (33.3%),
horses (33.3%), goats (33.3%), wild animals (33.3%) and
pigs (16.7%).

Most herds are vaccinating their animals (83.3%), and
50% vaccinate against rabies and clostridioses, and 33.3%
only against clostridioses, while 16.7% do not vaccinate the
herd with no vaccine at all (Table 3). All farms perform par-
asitological control with a frequency of one year, and only
66.7% of the breeders reported quarantining animals from
other herds. The report regarding the fate of dead animals
was necropsy (16.7%), buried (16.7%), cremated (33.3%)
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or taken to places far from the farms’ headquarters (33.3%).
The vast majority of farms clean the facilities and only one
farm does not carry out cleaning, followed by farms that carry
out cleaning with a daily frequency (16.7%), three times a
week (16.7%), monthly (16.7%), and once a year (33.3%).
The managers reported the occurrence of CLA and CM in
the last 12 months since the time of the visit. It was reported

that 83.3% of the farms presented cases of both diseases,
and only one farm detected the occurrence of CLA only.
Treatments were performed in all herds, but only 66.7% iso-
lated the affected animals. It was reported that after removal,
50% of the farms bury and 50% incinerate the caseous CLA
content. Most farms adopted wound cleaning (83.3%) and
only the farm does not perform the procedure. The majority

Table 2. Characterization of the facilities and production systems of white Morada Nova sheep herds in Brazilian semi-arid region

Facilities
Suitable for sheep Yes 6 100%
Adapted cattle pen 3 50%
Suitable type
specifically for sheep 3 50%
Earthen floor 1 16.7%
Floor of the premises Earthen floor and concrete L 66.7%
Concrete and wood 1 16.7%
Production system
Type of production system Extensive * 667%
Intensive 2 33.3%
Pasture Native 3 50%
Native and cultivated 3 50%
Corn bran 1 16.7%
Supplementation Other 1 16.7%
No supplementation L 66.7%
Mineralization Yes 6 100%
Earring L 66.7%
Animal identification Collar 1 16.7%
No animal identification 1 16.7%
Birth data collection 2 33.3%
Suckling Natural 6 100%
Up to 3 months 2 33.3%
Weaning 3-4 months 2 33.3%
4-5 months 1 16.7%
>5 months 1 16.7%
Separation of the herds by batches Yes 2 33.3%
Separation of pregnant females 2 33.3%
Separation of females from lamb 3 50%
Separation by sex L 667%
Dogs L 66.7%
Cats 2 33.3%
Cattle 3 50%
Contact with other animals Horses 2 33.3%
Pigs 1 16.7%
Goats 2 33.3%
Wild animals 2 33.3%
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(66.7%) reported that there were no reports of deaths caused
by diseases; however, one farm reported one death caused by
CM, and another farm reported one death caused by CLA.

The herd E (85.71%; 30/35), B (79.41%; 27/34) and C
(76.66%; 23/30) stand out as presenting the highest seroposi-
tivity frequencies for CLA (Table 4). The total occurrence of
CLA was 63.1%. The occurrence of CM was: D (15.38%j;
2/13), B (8.82%; 3/34) and C (6.66%; 2/30). The total occur-
rence for CM was 6.25%.

Four animals with lymphadenomegaly were identified
and had caseous material collected for the confirmation of
the C. pseudotuberculosis presence, being one animal from the

herd B, two animals from the herd E, and one animal from
the herd A. All samples were positive at the PCR specific for
the presence of C. pseudotuberculosis at the lesion contents.
Table 5 shows the mean BW values and hematological param-
eters according to the diagnosis of CM. No statistical differences
were found for the evaluated parameter between animals that pre-
sented or not clinical mastitis, However, when considering the sero-
diagnosis of caseous lymphadenitis, it was observed that infected
animals presented blood lymphocytes values statistically lower, and
higher granulocytes counts than seronegative animals (Table 6).
According the PCA the two components, 51.18% of the
total variation among the examined hematological parameters

Table 3. Characterization of the sanitary management and preventive measures for caseous lymphadenitis and mastitis of the white

Morada Nova sheep herds in Brazilian semi-arid region

(3) Sanitary management

Necropsy 1 16.7%
Landfill 1 16.7%
Dead animals’ fate
Cremated 2 33.3%
Discarded away from the farm 2 33.3%
Rabies and Clostridioses 3 50%
Vaccine Clostridioses 2 33.3%
No vaccine 1 16.7%
Parasitology control 6 100%
Vaccination and parasitological control frequency 1year 6 100%
. It has L 667%
Quarantine
Does not have 2 33.3%
Perform 5 83.3%
Cleaning of facilities
Does not perform 1 16.7%
1 perday 1 16.7%
. 3 per week 1 16.7%
Frequency of cleaning of facilities
1 per month 1 16.7%
per year or more 2 33.3%
Preventive measures - Caseous lymphadenitis and mastitis
Just Caseous lymphadenitis 1 16.7%
Occurrence iti ini
Caseous Igmphadgqltls and Clinical 5 83.3%
mastitis
Animal treatment Yes 6 100%
Isolation of affected animals Yes L 66.7%
Incinerated 3 50%
Destination of removed nodules
Landfill 3 50%
niury huai Yes 5 83.3%
njur! iene
Jury g No 1 16.7%
Caseous lymphadenitis 1 16.7%
Frequency of deaths Clinical mastitis 1 16.7%
No L 667%

Acta Veterinaria Brasilica June 17 (2023) 75-84

79



80

Feitoza Neto et al.

were explained (Figure 1). The variables that showed signifi-
cant association with the first components contributed most to
the total variation in the data and were in the following order
of importance (based in component 1): %LY, %GR, GRA,
MON, RDWc, MCV, LYM, WBC, PCV, %MI and RBC.

Table L. Occurrence of caseous lymphadenitis and mastitis in the
white Morada Nova herds in Brazilian semi-arid region

Caseous lymphadenitis

17 2 11.76%
B 34 27 7941%
« 30 23 76.66%
D 13 7 53.84%
E 35 30 85.71%
F 15 6 40%
All LT 91 631%

Mastitis

A 17 0 0%
B 34 3 8.82%
« 30 2 6.66%
D 13 2 15.38%
E 35 2 571%
F 15 0 0%
All 144 9 6.25%

DISCUSSION

The sheep farming in developing countries is characterized by
traditional family farming (ARANDAS et al., 2020), that are
inserted in extensive production systems, and is commonly
managed in arid and semi-arid environments (SILVEIRA etal.,
2021). The economic contribution of sheep production and
animal productivity are naturally low in these production sys-
tems. The low efficiency of extensive systems in these regions
is mainly due to climatic conditions and food shortages (DE
KUMAR; BALAGANUR; NAQVI, 2020). The vast major-
ity of farms evaluated in this study adopt this type of system.
However, the information found herein is different from the
findings by Guilherme et al. (2017), in which they found
most production systems characterized by a semi-intensive
regime. Their work was also conducted in the Brazilian semi-
arid region, where the authors justify this type of system due
to prolonged drought periods, and with the objective to guar-
antee the maintenance of a viable activity.

Vaccination associated with the control of rabies and clos-
tridioses were reported as the main prophylactic measures in
the farms studied herein, in addition to the use of anthelmin-
tics to control gastrointestinal parasites, as already reported
by Ferreira et al. (2017) and Carvalho et al. (2020). Proper
cleaning of facilities is also an important factor for control-
ling diseases in the herd (CARVALHO et al., 2020). The rec-
ommendation of cleaning the facilities is around once a day,
at minimum (CRUZ et al., 2019), as the accumulation of
waste, excreta and secretions can transmit a series of diseases
to animals (ALMEIDA et al., 2010); however, only one farm
in this study follows this recommendation.

Table 5. Body weight and hematological parameters of white Morada Nova sheep breed according to mastitis (CM) diagnosis

3524 +855°2 3419+592°
RBC 10¢/mm? 905+1592 Q4L +1.28°
MCV fl 4118+3.16° L4149+ 354
PCV % 3559+6782 3695+5.02°
LYM 103/mm3 321+135° 3.29+184>
MON 103/mm3 0.27+015° 0.27+0.192
GRA 103/mm? 260+120° 2.67+181°
Y% % 5290+15.67° 53.32+1659=
MI% % LL5+203° L52+234L2
GR% % L266+1572° L216+16.29°
RDWc % 2757+100° 2845+154°
WBC 103/mm3 609+166° 622+263°

ab Different letters on the same line indicate significant difference by the Tukey test with 5% probability
CM diagnosis: E- With fibrosis; F- No fibrosis; BW — Body weight; RBC — Red blood cells; MCV - Mean corpuscle (cell) volume; PCV — Packed cell

volume; LYM - Lymphocyte count; MON — Monocytes; GRA — Granulocyte count; LY% — Lymphocyte percentage; MI% -

Intermediate volume cell

percentage; GR% - Granulocyte percentage; RDWc - Red cell distribution width; WBC — White blood cells
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The results of this study show that the majority (66,7%) of
farms perform quarantine. The importance of quarantine is to
prevent the spread of important infectious disease agents, such
as small ruminant lentiviruses and tuberculosis (GOUVEIA
etal., 2015). The presence of dogs and cattle was frequently
reported in white Morada Nova sheep herds. The presence
of animals of other species, such as cats and pigs, is common
on farms that do not develop a specialized livestock activity
(ROCHA, 2016). Indeed, they can represent a reservoir of dis-
eases for sheep and other animals (CARVALHO et al., 2020).

Most of the farms perform treatment of sick animals; how-
ever, the herds C and D claimed to not separate sick animals
from the herd. Isolation consists of separating sick animals
from healthy ones with the aim of reducing the risk of disease
transmission, regardless of the infectious agent (SOUZA et al.,
2018). A relationship was observed between the herds that
did not undergo isolation through quarantine and the pres-
ence of the highest occurrence of the diseases studied herein.

The importance of investigations into the occurrence of
CLA and CM is justified by the high morbidity and mortality
rates of these diseases in sheep herds (GUILHERME et al.,
2017). The economic damage generated to the production
chain is factual, as the contaminated part of the carcasses are
discarded, in addition to the disposal of animals confirmed
with clinical signs as a way of controlling diseases in the herd
(EMBRAPA CAPRINOS E OVINOS, 2021). Few serologi-
cal studies were performed for caseous lymphadenitis in small
ruminants using the iELISA diagnostic method, an assay
that can detect asymptomatic animals (ALVES et al., 2020).

Furthermore, there are no studies which determine the sani-
tary condition of these animals for CM, which highlights the
importance of such a study.

RBC - Red blood cells; MCV - Mean corpuscle (cell) volume; PCV -
Packed cell volume; LYM — Lymphocyte count; MON - Monocytes;
GRA - Granulocyte count; LY% - Lymphocyte percentage; MI% -
Monocytes percentage; GR% - Granulocyte percentage; RDWc - Red
cell distribution width; WBC — White blood cells

Figure 1. Two-dimensional plot of principal component analysis
(PCA) referring to hematological parameters of white Morada
Nova sheep breed.

Table 6. Body weight and hematological parameters of white Morada Nova sheep breed that presented seropositive or seronegative

results for C. pseudotuberculosis infection

3439+6462 3397 +555°
RBC 10¢/mm? 942+132° 939+1.28°
MCV fl L14L +3.69° 4145+3132
PCV % 3641 +493° 3760 £545°
LYM 103/mm3 3.01+143° 378+224°
MON 103/mm3 0.28+0.202 0.25+014°
GRA 103/mm3 3.03+1952 200+109°
Y% % L4878 +15.12° 6149+15.582
Mi% % LL48+2.23° L.60+2462
GR% % L673+1475° 3392+15372
RDWc % 2846+157° 2822 + 144>
WBC 103/mm3 6.29+250° 603+266°

ab Different letters on the same line indicate significant difference by the Tukey test with 5% probability
BW - Body weight; RBC - Red blood cells; MCV — Mean corpuscle (cell) volume; PCV - Packed cell volume; LYM - Lymphocyte count; MON -
Monocytes; GRA - Granulocyte count; LY% - Lymphocyte percentage; MI1% - Intermediate volume cell percentage; GR% — Granulocyte percentage;

RDWCc - Red cell distribution width; WBC — White blood cells.
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The serological results indicate that there is a high frequency
of seropositive animals, which is not surprising, as the Brazilian
semi-arid region is endemic for the disease (SOUZA et al.,
2011). A study on the epidemiology of CLA in an endemic
region of Egypt showed similar results (SELIM et al., 2021).
High CLA prevalence rates were reported in Brazilian regions
(75.5% - GUIMARAES et al., 2011; 77.9% - LOUREIRO,
2012; 83.4% - BARBOSA, 2016) and in other regions of
the world with similar characteristics to those of our study
(63.6% - ASLAN et al., 2016; 43.8% - ALGAMMAL, 2016).
The use of barbed wire fences or cutting surfaces in troughs and
trunks helps to justify the high CLA occurrence rates found
in this study, in addition to the vegetation of the Caatinga
biome being characterized by cacti which can cause injuries
to the skin, which may be entry pathways of infectious agents
(UNANIAN et al., 1985).

The recommended acceptable incidence of new CM
cases should be less than 5% in small ruminants (OMALEKI
etal.,, 2016). The incidence of CM was close to this range in
this study. Silva et al. (2013) and Pereira et al. (2014) found
positivity rates around 6% while studying CM etiologies in
native breeds. However, it was expected that the herds studied
herein would present lower occurrence, since they are kept
in extensive systems and few herds perform weaning, and
therefore the occurrence of CM would decrease as a result of
the absence of residual milk in the mammary glands of the
females (BRITO et al., 2007).

CLA in its visceral form is characterized by a severe
decline in BW and respiratory manifestations, associated
with chronic ruminal tympani (OREIBY, 2015). High fre-
quencies of infected animals were observed in the present
study, confirming the presence of the disease, not necessarily
in its visceral form. Few abscesses were observed, suggesting
that the disease may be present in its visceral form. Thus, it is
believed that there is a high level of resilience of the animals,
as no differences in BW were observed between seropositive
and seronegative animals.

The high frequencies of seropositive animals suggest the
low eflicacy of the control and prophylaxis measures used in
Brazilian herds of white Morada Nova sheep. The applica-
tion of these measures varies according to the level of disease
prevalence and the implementation of strict sanitary control
(GUIMARAES et al., 2011). The subclinical forms of the dis-
eases are also factors which must be taken into account for
the high frequencies found, since animals with the subclinical
disease eliminate the infectious agent in the environment, act-
ing as sources of infection in the herds (ALVES et al., 2020).
Along with this, the chronic nature of the diseases allows that
infected animal remain on the farm for a long time, a situ-
ation that is aggravated by the fact that they are small herds
and there is not much turnover, and so young animals are at

greater risk of infection because they have more contact time
with adults (ASLAN et al., 2016; ALVES et al., 2020).

Blood changes during infectious diseases can be discov-
ered using hemogram, leukogram and serum biochemical
indicators, providing an aspect of the animal’s clinical health
conditions (ODHAH et al., 2017). Most of the hematologi-
cal parameters evaluated herein showed no difference accord-
ing to the diagnosis, and no alteration was found in the case
of CM. As for normality according to the reference values for
sheep, a pattern very close to those suggested by Jain (1986)
was observed. It was found differences regarding C. pseudotu-
berculosis infection, with a decrease in lymphocyte counts and
an increase in blood granulocytes in seropositive animals, in a
similar way that was reported by Mahmood et al. (2015) and
Othman etal. (2014). This reversal of the relationship between
GRA and LYM is a common response of ruminants to inflam-
matory processes (JAIN, 1986), and is a consequence of the
extreme chemotaxis effect exerted by the C. pseudotuberculosis
infection in different leukocyte populations, and even the pro-
duction of innate immune system cytokines and acute phase
mediators (BASTOS et al., 2012). Likewise, the importance
of these variables and their inverse relationship are confirmed
by the PCA, as well as the lower importance of variables such
as PCV, %MI and RBC based in component 1. Despite being
among the least important variables according to component
1, after observing component 2 we noticed an increase in the
association with axis 2 of some of these variables, as WBC, LYM,
RBC and PCV. According Ferreira et al. (2018) this is variables
are important indicators for native ewes’ health.

The hypothesis regarding CM is that the study cases could
be considered chronic, arising from the cases that were evalu-
ated in the clinical study, where there is no more inflamma-
tory process, and therefore no leukocyte alterations (Latimer
and Meyer, 1992). Thus, a more in-depth study with specific
laboratory tests for CM investigating both clinical and sub-
clinical cases is recommended for a greater depth of the study.
However, there is a great need for this study, aiming to pres-
ent the first results on the occurrence of the disease in white
Morada Nova sheep populations.

CONCLUSIONS

This study made it possible to observe the differences between
the farms that raise white Morada Nova sheep, especially in
relation to the sanitary management condition, where those
that carry out the best sanitary practices had the lowest occur-
rence rates of both CLA and CM. It is possible to affirm that
the studied diseases are present in the different herds, even
though they are small and isolated herds; there is great impor-
tance to obtain the occurrence of infectious diseases in the
white Morada Nova sheep populations, since it can aid in
planning appropriate measures to control them.
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