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Material and methods

Description of dairy product

Cow TELEMEA is a ripened cheese, prepared withepaized cow milk, rennet and salt.
The cheese isut into small blocks (of 400 g) and vacuum packegbilyethylene bagalong with
a little brine.The physical and chemical composition is presented in tablel.

Table 1
Cow TELEMEA cheese composition
Physical and chemical composition Micobiological parameters
Moisture % max. max. 62% E.coli min.100 cfu/g
Fat in dry matter min. 38% Coagulase positivi min.100 cfu/g
% min. Staphylococcus
Fat in product % min| min.14,5% Salmonella spp. abs./25¢g
Protein% min. min.16%
Salt % max. 8% in product Listeria abs./25¢g
16-20% in brine monocytogenes
Acidity °T 150°T
Texture Firm and compact
Taste Creamy, slightly acid an
salty taste
Color White /lvory-white

Cow TELEMEA cheese flow diagram

After collection and transport, cow milk is received in dairy plant. Samples of raw milk
are sent to dairy plant laboratory, to test physical, chemical properties (temperature, pH and acic
density, fat and protein content) and microbiologic (NTG and sorgatis, antibiotic residues)
quality. The proper milk is mechanically filtrated and stored in silo tanks, at 4°C, until processin
The milk is standardized at 2,8 % fat, pasteurized at 85°C, 120 sec., and homogenized. -
pasteurized milk, cooled at 4B°C is directed in coagulation tanks and inoculated with, calcium
chloride (CaGl), lactic acid and rennet.

The coagulation stage lasts-80 min. at 2e25°C. The curd obtained is processed by
cutting into small cubes leads, shaping and pressing to sisideegpulsion of whey and
contraction of curd). After syneresis, the curd is cut into 400 g cheese small blocks and saltec
18-22% brine, 24 hours, at 446°C. After salting, the cheese is packegolyethylene bagand
covered with 1618% brine and décted to ripening storag€he ripening stage lasts 20 days at 14
16°C. The storage of cheese is made -& Q@ and the shelf life is 120 days in appropriate
conditions.

The codex protocol for the application of HACCP system includes seven principles (tab
2).
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Table 2.
HACCP principles

0. | Principles

Establish the potential hazards and conduct a hazard analysis

Determine the Critical Control Points (CCP)

Establish critical limits for each CCP

Establish a monitoring system to control each CCP

Establish the corrective action to be taken when monitoring indicates that a part|
CCP is not under control

Establish verification procedurés confirm that the HACCP system is working
effectively

7 Establish documentation concerning all pahaes and records

g|sw|N|k| =z

(o]

Results and discussion

The hazard analysis and CCP determination for cow TELEMEA cheese using decision tr
have revealed that physical, chemical and biological hazards may occur during processing st
and four critical control poist were established: raw milk reception, raw milk storage, milk
pasteurization and cold storage of final product. Two {&E@detailed in tables 3 and 4.

Receiving of raw milk the milk should be obtained from healthy animals under hygienic
conditions. Tlere are many factors that ensure the high quality of raw milk, but biological, chemice
and physical hazards are occasionally identified in raw milk. Raw milk is a proper medium for tt
growth of microorganism and pathogenic bacteria sucBasonella spp E. coli O157:H7,
Campylobacter spp., Listeria monocytogenes, Staphylococcus aureus, Streptococcas bpp.
derived from the udder, the environment, the milking equipment and employees. Also, raw mi
may contain antibiotics, mycotoxins, toxic metals chemicals (Mauropoulos et. al., 1999;
Wiedmann et. al., 2006; Karns et. al., 2007).

This stage is the firsECPbecause the reception test stands for an acceptance test. Control of rz
milk includes the determination of milk acidity (19°T), temperatre (46°C), aerobic mesophilic
count (<100.000 cfu/ml), somatic cell count (<400.000/ml), antibiotic residues (negative).

Table 3.
Hazard analysis and CCP1 (raw milk receiving) management
Critical control point CCP
Stage Hazards Critical limits
Receiving of raw milk Biological: spoilage and NTG max. 100.000 ufc/ml
pathogenic microorganisms| Somatic cells max
(Salmonellaspp., E. coli 400.000/ml
0157:H7, L. monocytogene| Antibiotics residuesegative
coagulase positive Temperature max. 6°C
Staphylococcysetc.) Acidity max. 19°T

Chemical:antibiotics
herbicides, pesticides,
cleaning substances
Physical dust, hai, dirt

137



Monitoring procedures

What When How Who

Milk Before Control of milk temperatur¢ Employee at reception stag
temperature| accepting each| and acidity line manager, veterinarian
acidity tarker load and| Microbiological tests

NTG, NCS | immediately Test for the presence

Antibiotics | prior to use antibiotics

presence

Corrective measures Verification Records

Who | How What [ Who | When

Line manager, veterinarian | Thermometer record contrg Data (temperature) record.
Hold. Do not process until Line manager, daily. Microbial analysis.

milk parameters have been | Lab control, microbiologistf CCP control record.

tested. every production date. Internal audit plan.

Reject any loads containing | CCP reord control, ling Maintenance plan.
antibiotics manager, daily. Records of  authorize

Internal  audit, auditorg institution about calibratior
according to audit plan orinternal calibration recorg

Maintenance plan | Corrective/preventive
maintenance division measue claim.
according to plan.

Measuring equipmer

calibration, externally, by
legal requirements.

The manager verifie
corrective measuse after
deadline for conduction.

Milk filtration : after reception, milk is filtrated to remove any extraneous material which
represents a physical hazdhair, soil, dust, dirt, etc.).

Storage of raw milk if the milk is not used in day of production, it should be cooled at
refrigerated temperature, below 6°The rapidity of milk cooling have a significant impact on its
microbial flora. The cooling of milk greathetards the growth of these mesophilic microorganisms
(Lactococcus spp., Enterococcus 3ppout psychrotrophicbacteria, such a®seudomonas,
Enterobacteriacea, FlavobacteriuamdAcinetobactewill continue to grow slowly and dominate
the flora. Among Gramnegative, some Grajpositive psychrotrophic bacteria are also found,
usually of the genuBacillus At temperatures below 6°@acillus cereugirows and forms spores,
which are unafected by pasteurizatiBacillus cereuss of great importance because it is capable
of producing a food poisoning toxinMany yeasts and mould species are also characterized a
being psychrotrophic and may contaminate the milk (Ali et. al., 2005; McSweeney, 2007). Th
stage is the secor@ICPand for controlling this point, storage temperature must be checked.

Milk standardization is made in automatic line standardization systeamby adding
skimmilk or cream in whole milk. The fat content in standardized milk is 2,8 %.

Milk pasteurizationis identified as aCCP stage in dairy plant, of all dairy products.
Pasteurization at 85°C, 120 sec. destroy the vegetative forms of banteasa extend the shelf
life of the product by reducing the number of spoilage microorgamsyclrotrophidacteria,
yeasts and moulds) from raw milk. Howevite procedure of pasteurization, can not destroy or
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eliminate the toxins, bacterial agglom@ras and residues of chemical substances, such as
antibiotics and metals. Therefore, the existence of at least one critical control point befa
pasteurization is essential (reception of raw milk).

Pasteurized milk can have a bacterial flora consistingezmoduric organisms that have
survived pasteurization, such as corynebacteria, micrococci, enterococci, spdaedlo$ and
Clostridium (Fernandes R., 2009)The storage of the product under appropriate conditions
(temperature, relative humidity,ct inhibits the growth of these bacteria.

The insuffcient heat treatment may favour the survival of pathogenic bacteria. Th
pasteurization efficiency should be tested (alkaline phosphatase test) and controlled by establisl|
management procedures suah maintenance of correct temperature and holding time anc
efficiency of Cleaningn -Place (CIP) system. The plate heat exchanger should be cleaned at le:
once a day (0.5% NaOH, 65+£70°C). Crosstamination of milk after pasteurization stands
probablyfor the greatest risk of a hygiene breakdown and the main sources of contamination :
the air, water, equipmengmployees, starter cultures, rennet and packaging. Control laborator
does frequently the sampling from the sources which are regarded saspeeixposed to
contamination (Mauropoulos et. al., 1999).

Table 4.
Hazard analysis and CCP2 (pasteurization) management
Critical control point CCP
Stage Hazards Critical limits
Milk pasteurization Biological: survival of pathogeni{ < 85°C
85°C, 120 sec microorganisms (aerobi
mesophilic bacteria,Salmonella| < 120 sec.
Escherichia coli Listeria
monocytogenegoagulase positiv
Staphylococcysdue to imprope
pasteurization temperature and
time.
Monitoring procedures
What When How Who
Pasteuration | Continuously [Control of starting and fing Employee at
temperature | during temperature for every batch | pasteurization stage: lin
pasteurizatior] buffer tank. manager, veterinarian
Pasteurizatior| Before star ffControl of thermograph records
time up of | assure that thermograph anaipe
pasteurization detect same temperature.
it Control of vital equipment fo
temperature regulation (probe
valves, thermograph).
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Corrective measures

Verification

Records

Who | How

What | Who | When

Line marager, veterinarian

If the temperature is not
correct (equipment or power
failure),

line employee discharges the
milk, to balance tank and
circulate it to pasteurizer.
The manager of line is
informed and he decides on
further actions and informs
manager bmaintenance if

Thermograph record control. Lir]
manager, daily.

Lab control, microbiologist, ever
production date.

CCP record control, line managg
daily.

Internal audit, auditors, accordir
to audit plan. Maintenance plat
maintenanceigision, according tq
plan.

Measuring equipment calibratio

Pasteurizer thermograg
record.

Microbial analysis.
CCP control record.
Internal audlit plan.
Maintenance plan.
Records of authorize
institution about
calibration or interna
calibration record
Corrective/preventive

externally, by legal requirements| measure claim.
The manager verifies corrective
measures after deadline for

conduction.

necessary.

The coagulationstage is made after addition of CaQhctic acid and rennet solution in
pasteurizedand cooled milkRennet, in combination with lactic acid, causes coagulation of the
milk by precipitating casein as an aqueous gel. When the acidity and curd firmness reach the cor
level, the whey is separated from the curd (synerddig)curd (coaglum) is processed by cutting,
shaping and pressing to eliminate the whey and adjust the moisture content in cheese. After cut
the cheese pieces are salted in brine.

Brine salting of cheese is made with 22 brine, for 24 hours. Salt influence tigening
stage trough its effects on water activitgntributes to the flavor and texture, exténe shelf life
due to control of microbial growth and activity, and various enzyme activities in (fiegaandes
R., 2009)

Packing and ripening of cheesdéhe salted cheese is packedpimlyethylene bagand
covered with 1618% brine and directed to ripening storage. The packages must be kept
appropriate hygienic conditions and microbiologically tested. Ripened clespsee some degree
of ripening forthe full development of flavor and texture. During ripening, further moisture loss
occurs, and a complex combination of microbial and enzymatic reactions take place, involvil
milk enzymes, the coagulant, and proteases and peptidases from the stareeandltorstarter
microorganisms, which remain viable although their growth is inhibited.ripening stage lasts
20 days at 146°C.

Cheese cold storags made at B°C and low relative humidity in storage rooms. To
prevent the growth of undesirableiamorganisms (spoilage and pathogens) as cross
contamination, the temperature and relative humidity should be constantly monitored. This ste
is identified as lasCCP in cheese processing line, in dairy plant.

There are pathogens suchMgcobacterium gp. which endures extreme pH conditions and high

values of salt concentratiofMauropoulos et. al., 1999)Listeria monocytogeness a

psychrotrophic bacteria which grows rapidly at®C, high moisture and 5.0 up to 4.@ pH

conditions.Stapylococcus weusis able to tolerate salt and moderate acidity, and can multiply

during cheese manufacture and ripenkagy.that reason, pasteurization must destroy this pathogen
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Also, it is essential that adequate hygiene procedures to be practiced during cbeessnmg and
ripening to prevent environmental contamination ittmonocytogeng$ernandes R., 2009)

Conclusions

1. Implementation of the HACCP system in cheese processing line proves to be a necess
tool for improving the safety and quality charaistécs of these dairy products.

2. Following hazard analysis, four CCP (critical control points) were established for cov
TELEMEA cheeseraw milk reception, raw milk storage, milk pasteurization and cold
storage of cheese.

3. The application of the HACCP sysgtds not a standlone system, but it should be seen as
an element of food safety management. It complements basic good hygienic practices
food safety assurance by targeting proeipetcific hazards and devising control measures
necessary for managinigks relevant to the product and conditions of operations.
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LEFT SIDED CONGESTIVE HEART FAILURE DUE TO SEVERE
AORTIC DEGENERATION AND INSUFFICIENCY IN A DOG -
A CASE REPORT

R.A. BAISAN, E. CONDURACH]I, V. VULPE, S.A. PASCA
Faculty of Veterinary Medicine, University of Agricultural Sciences and Veterinary Medicine
»,lon lonescu de la Brad” lasi
Email: vasile vulpe@yahoo.com

Abstract

Aortic degeneration is an uncommon finding in dogs with uncertain etiology, being associated with endocrine
disorders which may induce hypercalcemia, hyperkalemia, or with toxicosis, renal disorders and endocarditis. This
entity may develop a diastolic volume overload leading to left sided congestive heart failure. The aim of this study is to
report and discuss a case of a dog with left sided congestive heart failure due to severe aortic regurgitation associated
with myxomatous mitral valve disease and systemic hypertension.

Case presentation

A 16 years old mix breed male dog, weighting 25 kg was referred to the Cardiology Service
of the Veterinary Teaching Hospital of Iasi with a history of breathlessness, tachypnea, weight and
appetite loss for 3 days. Physical examination revealed decreased body condition score, pale
mucous membranes, increased respiratory rate and effort and orthopneic position. Lung
auscultation revealed wet crackles on both lungs and cardiac auscultation revealed a left apical
systolic plateau murmur of 5th grade and a basal left sided diastolic murmur. The rectal temperature
was within normal limits.

A five minutes six-lead electrocardiography was performed with the dedicated
PolySpectrum 8V ECG device with the dog in sternal recumbence. The ECG trace revealed a sinus
rhythm with a HR of 125 bpm, presence of respiratory arrhythmia and 7 left ventricular premature
complexes, organized in 2 single VPCs, one couplet and one triplet (fig. 1 A and C). Also, a run of
accelerated idioventricular rhythm of four right ventricular complexes with a mean HR of 120 bpm
was observed. A left lateral thoracic radiography revealed left sided cardiomegaly with dorsal
displacement of the trachea and a perihilar interstitial and alveolar pattern extending into the
diaphragmatic lung lobes was observed (fig. 1 B). The diagnosis of a cardiac disease with
pulmonary edema was suspected.

Due to the severe condition of the dog, the complete cardiological examination was
postponed and oxygen therapy and furosemide were administered as emergency. Diuretic therapy
with furosemide 2mg/kg P.O. BID was recommended and recheck was scheduled after 7 days.

At recheck, one week later, the dog was alert, pink mucous membranes, the respiratory
effort decreased and cardiac auscultation revealed a left apical systolic plateau murmur of 5th grade
and a basal left sided diastolic murmur. Due to the improved general condition, the patient was
subjected to a complete cardiological examination consisting of five minutes six leads
electrocardiography, thoracic radiography, blood pressure measurement with a veterinary
oscillometric device (Vet HDO) and echocardiography (General Electric, Logiq V5) as previously
described (Thomas, Gaber et al. 1993; Egner, Carr et al. 2003; Thrall 2013; Tilley and Smith Jr
2016).
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Figure 1 A Lead Il electrocardiography (10 mm/mV 50 mm/sec) of a dog with severe respiratory
distress: sinus rhythm with a coulplet of left ventricular premature complexes visible after the 4t
complex; B. right lateral thoracic radiography of the same dog: cardiac enlargement with dorsal

displacement of the trachea and a patchy alveolar pulmonary pattern is visible around the perihilar area
extended into the caudal lung lobes; C — electrocardiographic trace of the same dog — a triplet composed
of 3 successive ventricular complexes is seen;

||H'H"

Figure 2. A. Lead 2 electrocardiography (10 mm/mV, 50 mm/sec) of the same dog, one week after oral
furosemide monotherapy — HR — 145 bpm, sinus rhythm, absent respiratory arrhythmia and no
ventricular premature complexes were present on 5 minutes recording; B. left lateral thoracic
radiography of the dog after one week of oral furosemide monotherapy — an improvement on the
pulmonary pattern is visible, with resolution of the pulmonary edema. The cardiac enlargement is still
present; C. Pulsatile wave graphic of the arterial blood pressure measurement — note the increase in
presystolic waves — consistent with presystolic arterial hypertension.
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Electrocardiography revealed a sinus rhythm with a heart rate of 145 bpm, with the
presence of respiratory arrhythmia, normal mean electrical axis and no ventricular premature
complexes on 5 minutes recording (fig.2 A). The blood pressure was measure at the tail with a D2
cuff and the mean value of five measurements was 143/56 (systolic/diastolic pressure) (fig. 2 C).
Echocardiography revealed left ventricular eccentric hypertrophy in systole (LVIDs = 26.9 mm;
LVIDsn = 1.28) and diastole (LVIDd = 54.6 mm; LVIDdn = 2.11) and atrial dilatation (La/Ao =
1.97). The mitral valve was hyperechoic and thickened, with a mitral regurgitating jet of 4.96 m/s
and a pressure gradient of 98.57 mmHg (fig. 3 C). The aortic valve was thickened with hyperechoic
aspect and abnormal movement of the leaflets and a diastolic regurgitating jet was present with a
velocity of 4.67 m/s and a pressure gradient of 87.13 mmHg (fig. 3 A, B and D). The systolic
function of the left ventricle was increased with a shortening fraction of 50.7% and an ejection
fraction of 81.5%. The trans-mitral flow interrogation revealed an impaired relaxation pattern with
E-wave velocity of 0.7 m/s and deceleration time of 63 milliseconds and a A-wave velocity of 1.11
m/s. The E/A ratio was 0.64. The pulmonary flow was laminar within normal ranges. Subjective
evaluation of the right atria and ventricle did not reveal any changes. There were no signs of
pulmonary hypertension.

Figure 3 Echocardiography of a dog after one week of therapy with furosemide monotherapy for pulmonary edema:
A. Right parasternal shot axis view at the heart base — not the increase in the left atrium and the pulmonary veins
and the hyperechoic aspect of the closed aortic valves; B. Right parasternal long axis five chamber view — the aortic
valve is thickened and hyperechoic with an abnormal position; C. Continuous Doppler interrogation of the mitral
regurgitating jet, measuring a maximum velocity of 4.96 m/s with a pressure gradient of 98.57 mmHg; D.
Continuous Doppler interrogation of the aortic valve over the regurgitating jet, measuring a maximum velocity of

4.67 m/s with a maximum pressure gradient of mmHg.
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Thoracic radiography revealed increased cardiac size with a VHS of 11.9v, dorsal
displacement of the trachea and a diffuse interstitial pattern extended into the caudal lung lobes.
No alveolar pattern was visible as compared to the thoracic radiography performed one week
previously (fig. 2 B). Moreover, severe spondylosis was observed between T12-L.3 and L3-S1.
Cardiological diagnosis was aortic degeneration associated with myxomatous mitral valve disease
and left sided congestive heart failure. Also, the dog was diagnosed with severe spondylosis and
arterial hypertension. Therapy was assigned and the dog was released home. One month later the
owner requested euthanasia because of the severe pain and ataxia due to spondylosis and necropsy
was performed.

Gross pathology of the heart revealed left ventricle and atrial dilation, myxomatous
degeneration of the mitral valve and severe degenerative lesions of the aortic leaflets (fig. 4 A and
B).

Figure 4 A. Gross pathology of the heat showing left ventricular eccentric hypertrophy; B.
Magnification of the same image focusing on the aortic (black arrow) and mitral valve (red arrow)
which appear thickened and degenerated.

Histopathological examination revealed mucoid degeneration of the aortic leaflets
expressed by the thickening of the leaflets showing a polypoid aspect, defragmentation of the
fibrillar structures (elastin and collagen fibers) and increased accumulation of fundamental
substance. Aortic wall examination revealed a significant thickening of the intimal layer, lipid
accumulation and acid mucopolysaccharides deposits into the media layer, between the leiocytes,
with a fibrillar aspect, showing mild basophil coloration. The accumulation of
mucopolysaccharides induced a dissociation of the media layer and fragmentation of the myocytes.
Aortic calcification was observed, with intimal localization, expressed through the basal layer and
endothelial cell mineralization (fig. 5).
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Figure 5 Histopathological images of the lesions: A. Histologic image of the aortic valve — section
through proliferation, with mucoid degeneration and fibrosis B. Section through the aortic valve — the
fragmentation of the elastic and collagenous fibers within the valvular structure is visible; C. Section

through the aortic wall — intimal lipidosis inducing an irregular aspect of the aortic lumen, also note the
mucous degeneration of the media layer, hyperproduction of proteoglycans, inducing disorganization of
the muscular layer; D. Section through the aortic wall — intimal lipidosis; E. Section through the aortic
wall — subendothelial lipid accumulation is visible and degeneration of the media and intimal layers
though the synthesis of mucopolysaccharides by the myofibroblasts; F. Section through the aortic wall —
Intimal calcification expressed through the mineralization of the basal membrane and the endothelial
cells; Trichrome Masson;

Discussions

This paper describes a case of a dog with myxomatous mitral valve disease and severe
degeneration of the aortic valve which induced hemodynamic changes and left sided congestive
heart failure. The etiology of the aortic degeneration and mineralization is uncertain, however
multiple factor are incriminated such as endocrine disorders that may imbalance the calcium
concentration in the body, toxics, chronic kidney failure or chronic endocarditis. Endocarditis had
been reported, in dogs, with prevalence of 0.9-6.6% (Macdonald 2010), multiple pathogens being
involved such as Staphylococcus spp., Streptococcus spp., Escherichia coli, Pseudomonas spp., or
Bartonella (Calvert 1982; Sisson and Thomas 1984; Kelly, Rolain et al. 2006; Sykes, Kittleson et
al. 2006; Sykes, Kittleson et al. 2006). Like any inflammatory process, the chronic phase induces
fibrosis of the affected tissue and changes in the organ architecture. These structural changes will
develop a coaptation deficit of the aortic valve leaflets allowing the blood to return into the left
ventricle during the diastole. The early filling of the left ventricle will lead to volume overload and
eccentric hypertrophy. These hemodynamic changes will worsen the myxomatous valve disease
progression by increasing the amount of blood regurgitating into the left atrium and by filling the
left ventricle in early diastole and increasing the pressure during late diastole, leaving the left atrial
cavity with a residual volume. These mechanisms together, worsen the left atrial volume and
pressure overload leading to dilatation and pulmonary capillary wedge pressure and finally left
sided congestive heart failure. Cardiogenic pulmonary edema develops once the left ventricular
end-diastolic pressure exceeds 20-25 mmHg (Guyton and Lindsey 1959).

The development of endocarditis and degenerative valvular lesions must have underlying
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factors such as bacteriemia and disruption of the endothelial tissue. The most common predisposing
factors in dogs are subaortic stenosis which create a turbulent flow. However, the patient presented
in this paper did not show any echocardiographic signs of subaortic stenosis, but a mild obstruction
of the aortic annulus cannot be ruled out. Other common factors that predispose to bacteriemia is
discospondylitis. Our patient had severe spondylosis, which may be possibly developed secondary
to intervertebral disc infection.

The presence of the ventricular premature complexes was found only in the first visit, when
the dog was dyspneic and had pulmonary edema, however, these complexes disappeared after the
pulmonary edema was treated. It is known that both myocardial fibrosis and hypoxia may induce
ventricular premature complexes. The mechanism behind the generation of ectopic beats is
unidirectional block inside a region with diffuse fibrosis and hypoxia, where micro-reentries are
formed (Sachetto, Alonso et al. 2018) and also hypoxemia and respiratory acidosis during
prolonged pulmonary edema may trigger abnormal automaticity (Hansel, Solleder et al. 2009).

From the anatomopathological point of view, the intimal lipidosis is the promoter for the
aortic ateromatosis, the lipid infiltration inducing lately transformation of the myocytes into
fibroblasts, synthesis of the collagen fibers and incorporation of the lipids into the arterial wall.
The two dystrophic processes coexist inside the aortic wall. On the other side, these changes lead
to arteriosclerosis of the arterial wall. Lipid deposit and proteoglycans synthesis by the
myofibroblasts lead to compression of the myocytes and diffuse parietal sclerosis.

Mineralization of the aortic wall was observed at the anatomopathological examination.
Causes of the arterial medial mineralization are reported to be associated with carcinogenic plant
toxicosis, hypothyroidism, hypercholesterolemia, hypercalcemia, vitamin D toxicosis, primary
hyperparathyroidism, and chronic kidney failure with secondary hyperparathyroidism. One study
reported the radiographic features of the aortic mineralization in 20 dogs without any clinical signs
linked to the radiographic findings. However, these changes have been associated with older dogs,
and 13 of 20 had signs related to neoplasia (Douglass, Berry et al. 2003). Another study reported a
prevalence of aortic and cardiac mineralization seen on radiography of 0.61%. Similarly, this entity
was overrepresented in geriatric dogs and also in Rottweilers. The authors suggested that this
pathology may be either age-related degenerative process or chronic disease-related process
(Schwarz, Sullivan et al. 2002).

Finally, the cause of the aortic valve degeneration is unclear, however, the hemodynamic
changes can be well documented by echocardiography and therapy can be assigned to ensure a
better quality of life.

Conclusions

Aortic degeneration may be clinically suspected by the diastolic basal murmur and
confirmed through echocardiographic examination. Due to the chronic changes of the valvular
structure, the therapy aims to restore the hemodynamic changes and prevent the onset of left sided
congestive heart failure.
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Abstract

Pyometra is a common illness in adult intact female dogs and cats and a less frequent diagnosis in other small
animal species. The aim of this study was to evaluate the microbial flora isolated from uterine exudates of bitches
suffering from pyometra and test their susceptibility to antibiotics in dogs presented to a clinic in North Rhine-Westphalia
region, Germany. Between February and September 2018, a total of 40 dogs suffering from pyometra were included in
this study. Cotton swabs were used to collect pus from the uterus. The identification of bacteria was possible using
MALDI-TOF MS device, in a private clinic from Germany. The susceptibility to antibiotics was evaluated using Kirby-
Bauer disk diffusion test. The results demonstrated that Escherichia coli was the most frequently isolated bacteria,
present in 28 from 40 samples (70%), followed by Streptococcus sp. in 5 samples (12.5%), Staphylococcus
pseudintermedius in 3 samples (7.5%), Enterococcus sp. and Pasteurella multocida, each in 2 samples (5%) and
Staphylococcus haemolyticus, Pseudomonas aeruginosa, Pseudomonas putida, Klebsiella pneumoniae, Haemophylus
hemoglobinophylus, Acinetobacter pittii, Pseudomonas koreensis and Enterobacter cloacae, each in 1 sample (2.5%).
Regarding antibiotic susceptibility, the most efficient antibiotics were represented by Marbofloxacin, Enrofloxacin
Doxycycline and Amoxicillin and clavulanic acid, while the least efficient were Penicillin G and Clindamycin.

Keywords: pyometra, bitches, isolation, susceptibility testing.

Introduction

Pyometra is a common illness in adult intact female dogs and cats and a less frequent
diagnosis in other small animal species. (Hagman, 2018). The pathogenesis of pyometra is only
partly understood, but it's generally acknowledged that primary hormonal imbalance or abnormal
response to normal concentrations of estrogens, and progesterone affects the epithelial cells of the
uterus and facilitates bacterial adherence, colonization and growth (Fieni, 2014).

The disease is defined by accumulation of purulent material within the uterus, which
manifests in both local and systemic symptoms, and demands costly surgical or medical
intervention in order to resolve (Gibson A., 2013). Progesterone induces changes in the uterus
which prepare a suitable environment for early embryo development, including endometrial
proliferation, increased uterine glandular secretions and decreased myometrial contractions, as well
as a relaxation in normal uterine cellular immune defenses (Noakes D.,2009).

The clinical signs are usually expressed in the diestrus phase, 4-8 weeks after the estrus,
bitches usually present anorexia, lethargy, polydpsia and polyuria. Fever is not common, but when
the cervix is open, a purulent hemorrhagic discharge is observed. The most common bacterium
isolated is Escherichia coli, normal approach is to grow the pathogens from the uterine exudates
and test their susceptibility to antimicrobial agents.

Recent papers published in the field demonstrated that Matrix-assisted laser
desorption/ionization time-of-flight (MALDI-TOF) mass spectrometry (MS) offers the possibility
of accurate, rapid, inexpensive identification of bacteria, fungi, and mycobacteria isolated in
clinical microbiology laboratories (Murray P.R., 2012).

The aim of this study was to evaluate the microbial flora isolated from uterine exudates of
bitches suffering from pyometra and test their susceptibility to antibiotics in dogs presented to a
clinic in North Rhine-Westphalia region, Germany.
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Materials and methods

Between February and September 2018, a total of 40 dogs suffering from pyometra were
included in this study. The clinical cases presented for consultation had in most situations closed
cervix (n=29; 72.5%), the rest were open cervix. Clinical findings included polyuria, polydipsia,
lethargy, anemia, leukocytosis and, in chronic cases increased renal parameters. The diagnosis was
established after anamnesis, physical examination and abdominal radiography.
Ovariohysterectomy was the treatment of choice for all cases, associated with antimicrobial therapy
according to the in vitro susceptibility test.

Cotton swabs were used to collect pus from the uterus. The swabs were initially used to
prepare slides and examine them after Gram staining technique was performed. The examination
aimed to evaluate the shape, size and arrangement of bacteria, in most cases Gram negative
cocobacilli, typical for genus Escherichia. The inoculation of blood agar plated was then performed
for the characterization of isolates.

The identification of bacteria was possible using MALDI-TOF MS device, in a private
laboratory from Germany. Isolated 24 h colonies were selected and suspended in 70% ethanol with
the purpose of inactivating bacteria, then centrifuged. The supernatant was removed and the cells
resuspended in 70% formic acid for disruption of the cell wall. Acetonitrile is added for protein
extraction and the sample is again centrifuged for concentration. The target plate is covered with 1
pl of supernatant, allowed to dry and then covered with the matrix consisting of a saturated solution
of a-cyano-4-hydroxy-cinnamic acid in 50% acetonitrile and 2.5% trifluoroacetic acid.

The susceptibility to antibiotics was evaluated using Kirby-Bauer disk diffusion test. The
isolated colonies grown on blood agar were used to prepare a suspension in broth of 0.5 density on
McFarland scale. This suspension was then used to flood Mueller-Hinton agar plates. The excess
fluid was removed and the surface allowed drying for 20 minutes. The following antibiotics as
filter paper disks were used: Amoxicillin and clavulanic acid, Cefovecin, Clindamycin,
Doxycycline, Enrofloxacin, Marbofloxacin, and Penicillin G.

Results and discussions

The results demonstrated that Escherichia coli was the most frequently isolated bacteria,
present in 28 from 40 samples (70%), followed by Streptococcus sp. in 5 samples (12.5%),
Staphylococcus pseudintermedius in 3 samples (7.5%), Enterococcus sp. and Pasteurella
multocida, each in 2 samples (5%) and Staphylococcus haemolyticus, Pseudomonas aeruginosa,
Pseudomonas putida, Klebsiella pneumoniae, Haemophylus hemoglobinophylus, Acinetobacter
pittii, Pseudomonas koreensis and Enterobacter cloacae, each in 1 sample (2.5%). Bacterial
associations were identified in 9 (22.5%) cases, most common between Escherichia coli and other
species, while 3 samples were negative for microbial growth.
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O E. coli B Streptococcus sp.

O Staphylococcus pseudintermedius O Enterococcus sp.

B Pasteurellamultocida O Staphylococcus haemolyticus

B Pseudomonas aeruginosa O Pseudomonas putida

B Klebsiellapneumoniae B Haemophylus hemoglobinophylus
O Acinetobacter pittii O Pseudomonas koreensis

B Enterobacter cloacae B Negative

Figure 1. The type and number of bacterial species isolated from
pyometra samples in dogs

Regarding antibiotic susceptibility, the most efficient antibiotics were represented by
Marbofloxacin, with the average of inhibition area diameter of 23.17 mm, Enrofloxacin with 22.46
mm, Doxycycline with 22.09 mm, Amoxicillin and clavulanic acid with 20.94 mm and Cefovecin
with 20.02 mm, while the least efficient were Penicillin G with 14.41 and Clindamycin with 16.19
mm.

Figure 2. Average inhibition area diameter of the susceptibility testing
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Conclusions
The study of canine pyometra concerning etiologic agents and susceptibility profiles
concluded that:
» MALDI-TOF MS offers the possibility of accurate and rapid identification of
bacteria isolated in clinical microbiology laboratories;
» E. coli was the most frequently isolated bacterium;
> Regarding the antimicrobial susceptibility, the most recommended antibiotics
were represented by quinolones (Marbofloxacin and Enrofloxacin), Doxycycline
and Amoxicillin and clavulanic acid;
» The least efficient antibiotics were Penicillin G and Clindamycin.
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