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PREFACE

The Middle European Buiatrics Congress (MEBC) has a long history. Following the initial meeting held in
Berlin (Germany) in October 1998 at the Congress of German Buiatrics Association, organization of the Middle
European Buiatrics Congress started its history from 1999. From this time onwards the annual Middle European
Buiatrics Congresses were held in various countries of the former east European bloc, with the support of European
west countries.

It is a great honour for Slovakia to organize the 10th Jubilee Middle European Buiatrics Congress.

Since the beginning of tradition of MEBC, the recent years have been characterized by significant decrease
in the practice of bovine medicine, as a result of increasing average milk yield/cow/year due to holsteinisation of
herds, decreasing populations of dairy cattle, decreasing price of raw milk for farmers, increasing import of milk
and milk products from abroad, and unfavourable effects of milk and its products on health of adult population.
Consequently, in the field of bovine medicine, greater emphasis was put on diagnosis, therapy and prevention of
infectious diseases, as a result of eastern countries joining the EU (opening of borders - increased market with live
animals and their products). This dangerous situation has been supported by important changes in European climate
resulting in predisposition to (supporting factors: temperature, humidity, insect distribution, etc.) and dissemination
of unusual infectious diseases. On the other hand, we must keep in mind all the time that the health of animals is
the basis for adequate reproduction of animals, production of good-quality products for human consumption and
securing good health of human population.

Nowadays it is very important for us to continue with the application of some modern methods and knowledge
(genomics, proteomics, nutrigenomics, metabolomics) in the field of diagnosis, therapy and prevention of common
problems (infectious diseases), organ disorders (metabolic, digestive, respiratory, reproduction, mammary gland,
limbs), animal nutrition, animal welfare, farm management, herd health management, food safety and environmental
protection. This involves complex management of health status of food animals. We must accept this new situation
from the point of view of individual bovine medicine (mostly result of loose housing of cattle without primary con-
tact between stockman and animal) and bovine herd health management (with the complete control of the health
status through the preventive diagnosis and herd health control). We must take steps in two directions - to treat
the animals individually (disorders of reproduction, locomotory apparatus, mammary gland, metabolic diseases etc.)
and to apply herd-level preventive measures (mainly around and through the peripartal period - dry and postpartal
period). We must find a sound balance between individual treatments and herd-level preventive measures. We do
hope that the 10th Jubilee Middle European Buiatrics Congress will help us to find some answers to our questions
in the field of practical veterinary medicine.

The aim of the Middle European Buiatrics Congress is to share scientific and practical knowledge on diagnosis,
therapy, and prevention in the ruminant medicine. The congress should provide the basis for scientists from uni-
versities and research institutes, practical veterinary surgeons working with ruminants, PhD and graduate students
of veterinary medicine as an important form of continuing education.

We are happy that this year 146 papers have been submitted for Middle European Buiatrics Congress held at
our university.

Gabriel KOVAC Herbet SEIDEL
President of the Organising Committee Secretary of the Organising Committee
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CURRENT HEALTH, REPRODUCTION, AND
PRODUCTION PROBLEMS AND THEIR SOLVING IN CATTLE BREEDING

Kovaé, G.

Clinic of Ruminants, University of Veterinary Medicine, Komenského 73, 041 81 Kosice
The Slovak Republic

kovac@uvm.sk

ABSTRACT

This study dealt with the current health problems in the herds
of food animals (especially the highly productive ruminants). The
actual number of different categories of ruminants reared in the
Slovak Republic and their productive and reproductive indices, as
well as the consumption of some edible animal products by the
human population in the Slovak Republic and EU are presented.
It is evident that the selection based on the health indices highly
fall behind the selection based on the production and reproduc-
tion indices. The world economy crisis significantly influenced
the animal production in all regions of the Slovak Republic. The
diminishing trends in the farming of dairy cows, as well as the
decreased use of dietary supplements in their nutrition are the
consequence of the low prices for liter of raw milk. The shift
could be based on the increased farming of the original beef-
milk cattle, as well as the routine using of HACCP program
for the preventive diagnosis of health problems (especially the
metabolic, reproduction, production and locomotion disorders)
on the farms with the highly productive animals.

Key words: production diseases; ruminants; solving of
problems

INTRODUCTION

Within the last 200 years, the production of milk per
lactation increased 10 times (from 1000 kg to 10 000 kg)
on the farms with the highly productive dairy cows (4, 16).
There is no doubt that the consequence of this situation is
the higher appearance of the postpartum paresis, dislocation

of abomasi, steatosis of liver, low fertility, mastitis, laminitis
at the period of partum and early lactation which lead to the
increased annual culling rates of cows and the economical
losses on the farm. (8).

The last decades, the extreme concern was directed to the
high development of the production and reproduction indices
of food animals, which led to the problems above mentioned.
It is evident that the selection based on the health indices
highly fall behind the selection based on the production and
reproduction indices (10).

The health of animals is influenced by the housing condi-
tions, nutrition, hygiene, infectious situation, breeding, and
selection of animals. The high development of the production
and reproduction indices leads to the increasing physiological
requirements for the dietary nutrients as well. The existence
of health problems on the farms with the highly productive
animals must be generally accepted (12).

The big feed concerns ruin the farmers because the purchase
price of milk is only 15 - 23 cents per liter meanwhile the
sale price in the market is often 5 times higher (60.25 - 66.27
cents per liter). The big mistake of the past was to eliminate
the original beef-milk cattle from our farms and replace them
with the Holstein-Friesian cows. Findings of our farmers have
shown the mistaken vision to rear these highly productive dairy
cows in the areas higher than 450 m above sea level (14).



Table 1. Survey of numbers and production
of ruminants (RIAFIE, 2008)

Number Amount Reality

of animals units to 31/12/2006  to 31/12/2007

ocfattt}:‘;m thousands 507.8 501.8

cows thousands 218.7 215.7

of them:

dairy thousands 185.0 180.2

rest thousands 33.7 35.5

Sheep

Together thousands 332. 6 347.2

of them:

Ewe thousands 229.0 231.1

Goats thousands 38.4 37.9

Production

e b stavghter 27 994 29 499

together weight

SS}]::shter t. zizlilgg}iter 1162 1021

:(l;ltlsghter t. jz?gg}iltter 322 300

Sheep milk t. 9 974 10 109

Sheep wool t. 817 816
RIAFIE:

Research Institute of Agricultural and Food Industry Economy

Table 2. Survey of basal herd reproduction
of ruminants (RIAFIE, 2008)

Reality of years

Parameter Amount units
2006 2007
Heifers mating number/100 29.2 28.6
cows to 1.1.
Cows mating number/100 69.2 68.6
cows to 1.1.
Transfer of heifers number/100 307 317
to the category of cows cows to 1.1.
Culling of cows number/100 28.0 26.7
cows to 1.1.
Mortality of cows number/100 6.1 6.2
cows to 1.1.
Confiscation of cow number/100
0.5 0.5
carcasses cows to 1.1.
Transfer of ewe hoggs number/100
17.1 17.9
to the category of ewes ewes to 1.1.
Culling of ewes number/100 7.4 7.9
ewes to 1.1.
Mortality of ewes number/100 7.4 7.6
ewes to 1.1.
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Table 3. Survey of yielding and reproduction properties
of ruminants (RIAFIE, 2008)

Reality to
Parameter Amount unit
31/12/2006 31/12/2007
Calves born number/100 89.2 90.0
COWS
Net birth rate number/100 58.5 58.3
cows
Calves raising number/100 82.1 83.3
cows
Annual milk yield kg/dairy cow 5 670.1 5 951.4
Weight gains during
fattening period of kg/feed day 0.779 0.775
cattle
Lambs born number/100 101.7 97.9
ewes
Lamb raising number/100 96.9 94.0
ewes
Average wool clip kg/ewe to 1.1. 2.0 1.9
Production of ewe 0o 1o 1.1 43.6 43.8

milk

During the recent years, the missing facts about the etiol-
ogy of morbidity and mortality of food animals are obtained
by the studies related to the current health, reproduction, and
production problems on our farms. Presented results, which
were found by the diploma students during their diploma stud-
ies at the Clinic of Ruminants of the University of Veterinary
Medicine in Kosice are as follows:

The dominant problem in the category of calves has been
the respiratory-diarrhea syndrome. The economical aspect of
minimizing of personnel staff in the category of young animals
leads to the malpractice in the handling with the newborns
(e.g. adspection of the oral cavity, treatment of umbilicus),
in the colostral nutrition (e.g. origin of the colostrum, first
suckling and its frequency), and in the hygiene conditions
in the rearing of young animals. The farmers are not able to
supply more money for the nursing of newborns.

The main problems in the category of young cattle have been
the metabolic diseases, as a result of non adequate management
of grazing, lack of preventive measurements in relation to ruminal
dysfunctions, endo, and ectoparasitosis. The traumatic irritation
of animals caused by the wrong welfare have had the increasing
tendency (e.g. mixed housing of different weight categories of
young animals, as well as bad housing conditions).

In the category of dairy cows, metabolic disorders in the
peripartal period have been the most frequent cause of the
higher occurrence of the paresis puerperalis, abomasal displace-
ment, ruminal dysfunction, acidosis or alcalosis, liver steatosis,
low fertility, mastitis, laminitis at the period of calving and
early lactation. In addition, the infectious agents (e.g. paratu-
berculosis, IBR, BVDV) significantly influence the morbidity
of cattle on our farms.



Table 4. Consumption of selected foodstuffs per inhabitant in SR and EU (kg/year) (RIAFIE, 2008)

Type of foodstuff

During the years

2007 Recom- EU
2000 2001 2002 2003 2004 2005 2006 (ap-  mended sf:::p
prox.) dose tion
Meat on bone 60.9 58.7 59.7 61.5 60.1 61.6 61.1 58.8 57.3 87.4
- beef, veal 9.3 7.0 6.8 6.9 6.4 6.1 5.3 5.4 17.4 18.0
- pork 33.1 318 313 32.3 319 311 322 322 222 435
- poultry 17.1 18.5 2014 207 204 211 22.3 19.9 15.0 23.0
- other 1.4 14 L5 1.6 1.4 1.4 1.3 1.4 2.7 2.8
Fish 43 45 44 4.2 44 44 5.1 4.7 6.0 25.0
Milk and m. products 160.2 1618 166.2  158.3  153.3 1546 1524 1555  220.0 243.5
- milk 715 67.8 67.1 639  59.1 557 559 524 910 81.2
- cheese, curds 7.9 8.3 9.0 9.3 8.2 9.1 9.5 9.8 10.1 17.3
Eggs (pes) 210 212 214 219 200 199 207 206 201 246
Fats together 239 24.3 252 246 233 238 233 220 220
- butter 2.7 3.0 3.0 2.8 22 2.0 2.0 2.2 2.8 4.18
- lard 3.3 2.8 3.2 3.4 3.3 3.3 3.0 3.1 3.0
- FPFO 17.8 18.4 18.9 18.3 17.7 18.4 18.2 16.6 16.2 19.9
Sugar 315 26.6 27.6 270 302 340 319 287 30.9 33.0
Grain as flour 98.5 95.1 948  959* 928 91.0 848 850 985 89.4
Potatoes 68.1 64.3 74.8 663 642 603 586 587  80.6 80.5
Legumes 1.9 1.9 1.9 1.6 1.6 1.6 1.6 1.6 2.6 3.9
Vegetables 94.2 80.5 71.3 809 899 867  88.0 891  127.9
Fruit 56.8 51.3 49.7 526 497 526 540 582 967 2389
Grape wine (litres) 10.8 11.3 11.7 10.8 10.3 10.2 12.2 11.5 33.8

Explanation:

- other meat: mutton, kid, venison, rabbits and other tiny animals

- FPFO: food plant fat and oils

How to solve these problems:

1. The economical crisis should not affect the routine pre-
ventive diagnosis and control of health problems on the farms
with the highly productive animals on the level of individual
and herd health management (8), by means of general and
specific indices of organ damage (6, 11).

a) The veterinary surgeons must convince the farmers that
the program for the preventive diagnosis of health problems
of livestock can result in the production of healthy foodstuffs.
Subsequently, these commodities can positively influence the
health status of human population.

b) The mind of farmers must be changed from the mistaken
path of the strict selection of food animals on the production
indices (e.g. milk production, fat and protein content in milk),
while the health status of animals has been generally ignored
and longevity of animals decreases.

¢) Could the highly milk productive Holstein-Friesian cows
solve our economical problems? They could not. Only the
original beef-milk cattle (Slovak spotted and Pinzgau cattle)
on our farms can cover our requirements for the milk and
meat products.

2. The health aspects can be performed by:

a) The routine using of the program for the preventive
diagnosis of health problems of food animals (8) connected
with the well organized external and internal function of
management on the farm (2)

b) The application of the HACCP program with the emphasis
on the critical and potentially critical control points during the
entire production and reproduction cycle (12, 17)

¢) Using of current research results and their applications
(e.g. genomic, proteomic and nutrigenomic) in the diagnostic,
preventive, and therapeutic measures (3, 7, 9,15,18)

d) To balance the selection based on the production and
reproduction indices with the selection based on the health
indices (e.g. finding and application of the markers, which point
out the animals with the predisposition to the diseases) (5).

e) The milk parameters (% of fat, % of protein, somatic
cells, urea) must be reconsidered. Liver steatosis (the weight of
liver 4 - 7 kg in healthy dairy cow can be increased up to 25
kg in dairy cow with steatosis) found in the highly productive
animals results in the significant decrease of longevity. Could
the cows with liver steatosis produce the healthy milk when
the detoxification ability of liver significantly failed?
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Table 5. Survey of slaughterhouse findings at the biggest slaughterhouse in Slovakia
during years 2006—2008

No. of animals slaughtered No. of carcasses confiscated Il(nge:tf
Year conf.
cattle COWS bulls heifers lungs heart liver spleen  kidney stomach intestines udder together
2006
I. half-year 5946 3700 1 409 837 1 387 322 1909 1488 802 645 5 946 1 375 4 343
II. half-year 5 512 3 182 1 821 509 1 655 357 1456 5512 887 628 5 512 1 258 3752
Together 11 458 6882 3230 1346 3042 679 3365 7000 1689 1273 11 458 2 633 8 095
2007
I. half-year 5294 3389 1 383 522 1672 414 1 464 5294 1132 684 5294 2 079 4 679
II. half-year 3 743 2 130 1 400 210 1579 208 1107 3743 826 555 3 743 1 387 2 628
Together 9037 5519 2786 732 3 251 622 2571 9037 10958 1239 9 037 3 466 7 307
2008
1. half-year 3 566 1912 1 326 328 1 294 231 781 3 564 748 544 3 564 865 2 625
II. half-year 3 105 1 543 1374 188 1052 149 674 3 105 571 563 3 105 564 1 427
Together 6 671 3455 2700 516 2 346 380 1455 6669 1325 1107 6 669 1429 4 052
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Veterinary community owing its presence on farms, com-
munication and cooperation with farmers whether from the
position of private or official veterinary service plays a key role
in questions of animal breeding under hygiene conditions, rapid
diagnostics of diseases, monitoring and control of infections,
animal treatment and welfare issues, including public health.
At present, the veterinary service is also an extraordinary im-
portant information channel for breeders of cattle and other
farm animals providing them with information and advice to
the questions how to reach, eliminate and control risks of food
safety e.g. residues of pesticides in connection with feeding
good-quality and safe feed stuff, mycotoxines and environmental
contaminants. Veterinary service plays also a central role in
achieving a well-advised and responsible usage of veterinary
medicinal products, including antimicrobial substances in hold-
ings, what substantially helps to minimize risks of development
of antimicrobial resistance and dangerous level of residues of
veterinary medicinal products in foodstuffs of animal origin.
Owing to animal health measures and a regular veterinary
surveillance it is possible to state that in Slovakia there is a
very low potential threat of ,food pathogens®.

In the period prior to the accession of Slovakia to the EU
the historical role of the veterinary service was concentrated
mainly to control of animal diseases on the farm level. However,
this role was significantly extended towards the end of past mil-
lennium and at the beginning of this contemporary at the level
of slaughterhouses where veterinarians have 2 responsibilities -
epidemiological surveillance and monitoring of animal diseases
and achieving of safe production of meat and products. The
role was considerably strengthened just after the accession to
the European Union, where one of the key tasks is a principle

of food safety ,from Stable to Fork®“. In all EU countries has
to be an operational and introduced system of control and
combating very dangerous animal diseases, including control of
diseases such as brucellosis, tuberculosis and TSE. Clear rules
apply to animal movement, including procedures upon disease
eradication and removal and handling animal by-products. The
EU legislation, inter alia, clearly defines prevention against the
use of infected animals for human nourishment.

The afore-said facts confirm the current main idea of the
European Community, presented also during the performed
veterinary week in November 2008, which is ,,One Health:
Healthy Animals = Healthy People®.

The monitoring of animal health is therefore the basic tool
in reaching this aim, and is above all the fundamental compo-
nent of detection and finding out the diseases and infections,
monitoring of trend in respect of disease development and
serves also as an important supporting tool for declaration of
the country or part of the country as free of certain disease.
Slovakia also during the year 2008 continued in retaining the
status of the country officially free of:

1. bovine tuberculosis,

2. bovine brucellosis,

3. enzootic bovine leucosis

4 ovine brucellosis (Brucella melitensis).

5. Aujezsky ‘s disease

To retain this status, in Slovakia it was continued in moni-
toring of tuberculosis by tuberculination of bovine animals,
serological examination for bovine brucellosis, examination for
enzootic bovine leucosis and Aujezsky s disease. The deter-
mined rate of sheep and goats over 6 months of age and all
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breeding rams were examined for ovine brucellosis (Brucella
melitensis).

Data obtained from monitoring are used in risk analyses
for purposes of animal health and also public health. Even
though we know that both domestic animals and wild animals
are susceptible to certain agent (we have our own experiences
with positive results and presence of classical swine fever virus
in wild boar in Slovakia), compliance with strict and effective
biological measures for protection of farm animal holdings
automatically need not mean detection of the disease in hold-
ings. Thus, the monitoring and surveillance of diseases that
includes also results from wildlife population may increase
the qualitative level of national reports of monitoring and
disease occurrence on its territory and represent additional
information source for risk analyses from the view point of
international trade. Slovakia just towards the end of April 2009
was sending to the European Commission summary reports
on monitoring and occurrence of diseases on its territory for
the year 2008 and just reports concerning avian influenza or
classical swine fever included also results obtained from wild
birdlife or wild boar.

The main idea concerning the animal health at the all-
European level, defined as ,Prevention is better than Cure®,
is a part of a new strategy of animal health, adopted for the
years 2007-2013. The strategy was also for several times a topic
of negotiations of Chief Veterinary Officers of EU Member
States and is based on 4 basic pillars:

1. priorities for EU measures - have a decisive importance
for the strategy which is based on risk assessment;

2. uniform regulative framework- with regard to an increasing
importance of the EU it is efficient an effort for compliance
with international standards and to cooperate to the widest
extent upon creation of future OIE rules. At the same time
the emphasis is put on common responsibility for financing
of veterinary policy i.e. veterinary fund and financial respon-
sibility should be maintained. Necessity to notify suspicious
cases and also immediate determination of disease outbreak
are indicated as extraordinary important and pointed out at
flexibility and efficiency in respect of uncertainties concerning
reimbursement of direct and indirect costs.

3. Prevention, surveillance and preparedness for crises -
inevitability of effective border inspection controls from the
side of Member States, general judgement of a concrete risk
together with possible consequences and to a great extent also
the usage of random controls in border areas with the aim to
discourage illegal trade.

4. Science and research - is an assumption to apply research
knowledge in production, consultant service and control. From
this view it is important to orientate the activities to knowledge
transmission.

As we have already mentioned, the mission of veterinary
service is not only in detection of animal diseases, adoption
of relevant measures, however it plays an important role in
increasing of awareness of food produces and operators in
relation to required provision of food safety ,from Stable to
Fork“. During our accession process we had to fulfil strict and
uncompromising requirements laid down in EU legislation,
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incorporate (transpose) them into the Slovak legislation and
ensure their implementation. As a basis for its brief evalua-
tion, the information indicated in evaluation of this accession
process for the whole field of veterinary medicine had been
used. Among the most important belongs

1. We transposed the legislation on transmissive spongiform
encephalopathies (TSE) and animal by-products (ABP), we cre-
ated the system of TSE monitoring, including organizing the
laboratory diagnostics. The total ban of the feeding of animal
meals to farm animals was introduced and we strengthened
official controls of specified risk material as well as its de-
struction. At present, also based on favourable all-European
trend in BSE development and also in connection with EFSA
opinion it may be predicted that infectivity in bovine animals
at the age of 33 months is not detectable or it is still not pres-
ent and therefore in the year 2008 the age limit for removal
of the vertebral column, as a specified risk material has been
modified in bovine animals from 24 to 30 months in the
Commission Regulation (EC) No 357/2008. As far as ABP is
concerned with regard to practical and scientific knowledge
and experience obtained from 1.5.2003, when the Regulation
(EC) No 1774/2002 started to be applied, the text of a new
proposal aimed at update of current valid rules, provision of
legal certainty, introduction of endpoint of life-cycle of ABP
and modification of the ABP categorization framework with
regard to risks connected with them, was finalized in spring
2009.

2. We created the veterinary control system for internal mar-
ket and joined the system of animal movement control within
the Community - ANIMO. The legislation for identification
and registration of animals was transposed. The process of
registration of farms and identification of animals, especially
other species than bovine animals continued. The District
Veterinary and Food Administrations started with collection
of fees for veterinary controls in compliance with Annex IV
of Regulation (EC) No 882/2004 of 29 April 2004 on official
controls performed to ensure the verification of compliance
with feed and food law, and animal health and animal welfare
rules. And we laid down rules concerning veterinary controls
upon imports from third countries and import rules. 3 border
inspection posts at the EU external border were put into op-
eration meeting all the criteria required by EU legislation

3. Regarding control measures for infectious animal diseases,
inter alia the national contingency plans for foot and mouth
disease (FMD), classical swine fever (CSF), Newcastle disease
and Avian influenza are elaborated. Slovakia is connected to
the system of Animal Disease Notification System (ADNS).
Legislation in respect of placing the animals and animal products
on the market was also transposed. In 2008, the State Veteri-
nary and Food Administration of the Slovak Republic worked
out within the system of veterinary prevention and protection,
guidelines regarding classification of individual holdings and
stated measures for consistent introduction of surveillance
network as well as health requirements upon movement of live
animals and germinal products. In 2008 in the Slovak Republic
was realized



National Control Programme for Salmonella Infections in
Flocks of Laying Hens of Domestic Fowl (Gallus gallus) Produc-
ing Eggs for Domestic Consumption in the Slovak Republic for
the Years 2008 - 2010;

National Control Programme for Salmonella Infections in
Poultry Breeding Flocks of Domestic Fowl (Gallus gallus) in the
Slovak Republic for the Period of the Years 2007 - 2009,

The National Eradication Programme of Poultry Breedings
from Salmonella Infections in Slovakia in the Year 2008;

National Rabies Eradication Programme in Slovakia for the
Year 2008;

Plan of Eradication of Classical Swine Fever in Wild Boar
Population in Slovakia in the year 2008;

Plan of Surveillance of Avian Influenza in Poultry and Wild
Birds in Slovakia in the year 2008;

Plan of Surveillance of Bluetongue in Slovakia for the year
2008;

National Programme of the Monitoring of American Foul
Brood in the Years 2008 - 2009.

Surveillance of Salmonella infections within 2 programmes
and one study of Salmonella prevalence. The aim was and is
to reduce the occurrence of Salmonella enteritidis, Salmonella
hadar, Salmonella infantis, Salmonella typhimurium and Salmo-
nella virchow in breeding flocks of Gallus gallus so that by 31
December 2009 it remains positive maximum 1% or less from
adult breeding flocks involving minimum 250 birds.

4. The legislation for human health protection was trans-
posed to a wide extent, gradually so called ,Hygiene Packet®
of regulations related to food hygiene gradually started to
apply. At present, the discussion to modernization of inspec-
tions on slaughterhouses as well as process of accreditation
of laboratories examining Trichinella on slaughterhouses are
under way.

5. The legislation on common measures (including zoonoses)
was transposed and control systems in respect to residues and
veterinary medicinal products were introduced. During the year

2008, the legislative proceeding was performed in respect of
the proposal of the Ordinance laying down Community pro-
cedures in connection with determination of limits of residues
of pharmacological active substances in foodstuffs of animal
origin with the aim to improve the availability of veterinary
medicinal products for food-producing animals, and at the same
time it will be also ensured a high level of human health pro-
tection, creation of special legal framework for determination
of MRL for pharmacological active substances not intended
for the use in veterinary medicinal products in EU as well as
provision of clear reference values for purposes of the control
(i.e. reference values for adoption of measures) in some cases
when MRL were not determined.

6. In the field of animal welfare administrative structures
were developed in compliance with animal welfare legislation
for its control and monitoring at central, regional and local
level. In the year 2008, negotiations started within the current
activities on the proposal of the new legal rule which will
govern conditions of animal protection upon slaughter and
killing with the aim to support the innovation of stunning of
animals in a human manner, to ensure a better integration
of good conditions of animals into a production process of
slaughterhouses, to increase the knowledge of respecive person-
nel and to impove the protection of animals in case of massive
killing; and these good conditions will have a positive impact
on meat quality and also safety at work.

In conclusion, it is possible to state, that regardless of the
professional position of each veterinarian in Slovakia, the role
of veterinary community in prevention, disease combating and
protection of human health is unsubstituable both on national
and European level. The veterinarians manage to carry respon-
sibility for presentation of knowledge in various local situations,
turn achieved theoretical knowledge to practical solutions and to
contribute to prevention and regulation of animal diseases.
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nstitute of Veterinary Pathology, Justus-Liebig-University
3Vet Med Labor GmbH, Division of IDEXX Laboratories, Ludwigsburg
‘Animal Health Service, Miinster,
Germany

Klaus.Doll@vetmed.uni-giessen.de

ABSTRACT

In summer and autumn of 2008, an enzootic dermatitis
was observed in a flock of Texel sheep in the western part of
Germany. This pruritic dermal condition mainly affected the
unprotected skin, as on the head, ears, sternal area and vulva.

The animals were free of mange, ticks and Melophagus infesta-
tions, as well as of fungal diseases. Bacterial examinations of
skin scrapings gave only unspecific results. Despite intensive
search, no photosensitizing plants could be found on the pastures.
The histological examination of skin biopsies taken from three
ewes proved severe hyperkeratosis and dermatitis, characterized
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by infiltration of inflammatory cells, especially high numbers of
eosinophils. Housing of affected sheep led to complete healing
within some weeks.

Sera from the three affected and of eight controll sheep were
analysed with the use of Allercept® (HESKA, Switzerland), a
non-competitive, solid-phase ELISA-test, designed to detect the
presence of allergen-specific IgE in sera using the recombinant
alpha chain of the high-affinity IgE receptor. Positive reactions
against biting insects were found in both groups, with higher ELISA
values in affected the sheep especially against Culicoides.

These findings suggested that the skin disease resulted of an
immediate hypersensitivity reaction to insecte bites, especially
Culicoides species, resembling the alterations of “sweet itch” or
summer dermatitis in horses. This disease can easily be confused
with mange, zink deficiency or photosensitization, particularly
as latter also improves after housing.

Key words: dermatitis; hypersensitivity; insects; sheep

RETINOL-BOND-PROTEIN4 (RBP4) AND DISLOCATIO ABOMASI (DA)
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Germany
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OBJECTIVE

DA is regarded to be one of the most common diseases
in cattle. The development of a left (IDA) or right sided
(rDA) DA is caused by various factors. The IDA results from
disturbances in the energy metabolism starting during the dry
period and potentiating post partum (p.p.). Its assignment
to the fat mobilisation syndrome is likely, however it is not
always indicated through body condition scoring (BCS) or
back fat thickness.

Aim of the study was therefore to check for signs indicat-
ing an irregular distribution of peripheral and visceral fat ante
(a.p.) and p.p. in cows with IDA during early lactation.

EXPERIMENTAL DESIGN

In a dairy farm, 969 cows and heifers were examined
clinically, including back fat thickness (BFT) and laboratory-
diagnostically 4 weeks (w) a.p., 1-2 w a.p., 3 days (d) p.p.
as well as 4-5 w p.p.. Out of those cows, 44 healthy and 25
cows with IDA were selected and comprehensively analysed
biochemically (Hitachi 912). RBP4 was determined by means
of Western-Blot analyses after isolation in 12% SDS-PAGE.

RESULTS

The main results of the energy metabolism are shown in
the table (medians).
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4w 1-2 w 3d 4-5w
a.p. a.p. p-p- p-p-
BFT  healthy 20 21 22 14
mm IDA 20 20 19 13
FFA  healthy 82 122 706 319
umol/l  IDA 76 110 1413 403
Eiirllir“' healthy 1.8 1.6 5.3 3.7
umol/l  IDA 1.3 1.9 12.4 47
BHB  healthy  0.51 0.46 0.84 0.72
mmol/l  IDA 0.51 0.49 1.02 0.69
RBP4 healthy 9.1 7.8 8.1
IDA 15.7 6.1 9.1

Comparing BFT in both groups, no significant differences
were found. In the IDA group, the concentrations of FFA,
bilirubin and BHB increase significantly 3 d p.p.. The RBP4
concentration is significantly higher a.p..

Because of studies in oxen in which RBP4 is also reflecting
the amount of visceral fat, the results indicate that cows with
IDA p.p. have stored significantly higher visceral fat before
calving. Because visceral fat also produces cytokine, the motil-
ity of the abomasum can be influenced.

CONCLUSIONS

RBP4, being an indicator for visceral fat, shows that cows
with IDA p.p. have stored significantly more visceral fat a.p.
than healthy cows.
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INTRODUCTION

Isoflurane is frequently used for veterinary inhalational
anaesthesia although studies in humans report genotoxic ef-
fects and DNA damage in lymphocytes due to halogenated
ethers (1, 2). Even though our recent investigation shows that
combined isoflurane anaesthesia is associated with impaired
immune reactivity in equine lymphocytes (3), little is known
about the genotoxicity of isoflurane and its impact in ruminants.
Immunosuppression during the perioperative periode might
cause postoperative complications and influence the recovery of
patients. Hence the biological impact of general anaesthesia with
isoflurane on ovine lymphocytes was evaluated by determining
potential genotoxic and immunosuppressive effects.

PATIENTS AND METHOD

16 sheep (classified as ASA 1: healthy, no systemic dis-
ease) underwent general anaesthesia with isoflurane during
laparoscopic-assisted cystotomy. The experimental study protocol
was approved by the Institutional Ethics Committee and had
governmental approval. Blood samples were collected from the
jugular vein before, 1.5 hr and 24 hrs after the induction of
anaesthesia. White blood cells were counted in the improved
Neubauer haemo-cytometer. Differential blood cell counts were
carried out on Diff-Quick® stained blood smears. Lymphocyte
proliferation test and comet assay analysis were performed as
previously described (3).

RESULTS

Total white blood cell count significantly decreased dur-
ing anaesthesia. Preliminary data obtained from comet assay
analysis revealed only minor changes in levels of DNA damage
in lymphocytes due to isoflurane anaesthesia, whereas lym-

phocyte proliferative reactivity decreased significantly during
and after anaesthesia, however, was back to previous levels
within 24 hours.

DISCUSSION AND CONCLUSION

Our preliminary results demonstrate - for the first time
in sheep - inhibitory effects of isoflurane anaesthesia on
lymphocyte proliferation parallel to changes in lymphocyte
counts. Our data agree well with human studies showing the
influence of volatile anaesthetics on the proliferative activity of
peripheral blood lymphocytes. Although anaesthesia affected the
total white blood cell count and the lymphocyte proliferative
reactivity significantly, only minor lymphocytic DNA damage
was detectable.

This study confirms immunosuppression due to inhalation
anaesthesia with isoflurane in sheep. Further studies are required
to focus on possible postoperative complications due to the
anaesthesia induced transient impaired immune reactivity and
the influences on the recovery of patients after long-lasting
surgery with different general anaesthesia protocols.
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ABSTRACT

The usefulness of the bovine major APPs was examined in surgi-
cal reposition of abomasum in cows. Eight cows - patients of Clinic
for Ruminants, Veterinary University of Vienna were examined. In
5 cows additionally: bronchitis, postpartal vaginal injury, rumen
acidosis, retained placenta, metritis and mastitis was detected. In
blood of cows haptoglobin (Hp), fibrinogen (Fb), serum amyloid
A (SAA) concentrations as well as total serum protein and their
fractions (albumin, o-, B-, y-globulin) were measured. Blood was
taken 3 times: I - at arrival to the Clinic, II - about 3 days later
and III - before return to the owner (mostly between 5" and 7
day of hospitalization). The highest mean concentrations of all
of the measured APPs was found in I sample. In this moment in
one cow no elevated Hp concentration occurred, whereas in one
another the concentration was low (0.12 g.I'). Only in one cow
Fb concentration exceeded 7 g.I'. In all the examined cows serum
SAA concentration was over 100 mg/l. In II examination the mean
APPs concentrations decreased slightly. In all cows Hp concentration
was over 0.1 g.I'. Fb concentration in one cow was over normal
range as formerly. SAA concentration was over 49.6 mg.l" in all
cows. At III sample the concentrations of SAA and Fb decreased,
but the increase of Hp concentration was found. In five cows at
IIT sample the Hp concentration exceeded still the maximum of
normal range. In no one of the examined cows Fb concentration
not exceeded the normal range and the lowest SAA concentration
was 42.4 mg.l"'. During surgical treatment of displaced abomasum
mean Fb concentrations were normal, only in one cow was higher
at I and II sample, in the same time bronchitis was diagnosed in
the same cow. The last disease seemed to have deciding influence
on the increase of mentioned APP. In last sample the high Hp
and SAA concentrations were observed. It may be explained by
fact that return of that proteins to normal range occurs normally
on 10-14th day of inflammatory response.

Key words: fibrinogen; haptoglobin; serum amyloid A; treat-
ment monitoring

INTRODUCTION

According to rise of dairy farm milk production, the
elevated rate of health problems may occur. Displacement
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of abomasum is typical problem of high yielding cows. In
cows with displacement of abomasum about two times more
frequently metabolic disturbances are found (e.g. ketosis, milk
fever, retained placenta) (4). Economic losses result also from
decreased milk production, because it is reduced before diag-
nosis and treatment (3).

In cattle leukocytosis - classical acute-phase parameter, is not
suitable for measuring of disease’s intensity. Acute-phase proteins
(APPs) are in contrast useful parameters of inflammatory response
in cattle. APP concentration correlates with disease severity and
with the extent of inflammatory changes (6). Because acute-
phase reaction is non-specific, it is possible to use changes in the
concentrations of APPs universally to monitor the course of the
disease, independently of its nature (9, 10). The aim of this work
was the evaluation of usefulness of the three major bovine APPs
after surgical reposition of abomasum in dairy cows.

MATERIAL AND METHODS

Eight cows with displaced abomasum, patients of Clinic
for Ruminants of Veterinary University Vienna were examined.
Blood samples were taken 3 times at occasions of other diag-
nostic purposes, associated with treatment. First blood sample
(I) was taken at arrival to the Clinic, second (II) on third day
of hospitalization, and third sample (III) at departure to the
owner, mostly on 7th day of stay at the Clinic.

Surgery of abomasum was made at day of arrival by omen-
topexy with fixation to right abdominal wall (5).

All cows were examined upon arrival at the clinic, and on
every day of their stay at the Clinic according to the method
of Baumgartner (2005). Each cow was assigned, a clini-
cal number and case history card was created and updated
according to Clinic regulations.

Blood was collected from jugular vein using two types of
sterile test tubes of the Vacutainer™ system (one for blood
serum and the other with the anticoagulant K, EDTA). Blood
collected to obtain serum was left for two hours and then
centrifuged at 2000 x g for 10 min. at room temperature. The
blood serum was collected in test tubes and stored at -20°C



until assay. Concentration of Fb was determined in the whole
blood according to the method of Millar ez a/. (1971) in
the modification by Brugmans et a/. (1998) whereas the
concentrations of Hp (11), SAA with ELISA (Tridelta Develop-
ment), and total serum protein (TSP) (Biuret method), fractions
of TSP i.e.: albumin, o-, f- and y-globulins, were determined
by paper electrophoresis in the sera of examined patients. At
arrival acid-base balance was estimated based on vein blood
examination in all patients.

The data underwent unidirectional analysis of variance
using the statistical package STATISTICA 7.1. We compare
differences during treatment and the significance of differ-
ences between subsequent collections was estimated using the
Duncan’s test.

RESULTS

In six cows displacement of abomasum occurred within first
month postpartum, in remaining two cows in later period. Ad-
ditionally in 5 cows diagnosis of: bronchitis, parturient vaginal
injury, rumen acidosis, metritis and mastitis was diagnosed.
In four cows left displaced abomasum (LDA) and in remain-
ing 4 right displaced abomasum (RDA) was diagnosed. Only
in one cow at arrival to the Clinic urine ketone bodies were
found. During hospitalization the presence of ketone bodies
was detected in three cows. Body temperature over 38.5 °C
was measured in 4 cows, pulse frequency >80 bpm in 6 cows,
and breathing frequency >30/min.in 3 cows.

The highest hematocrite level was found at first examina-
tion and in next samples decrease of Ht level was observed
(30.4; 27.8; 25.3 %, respectively).

Table 1. Selected parameters of acid-base balance

pH K* Na* Cr HCO; pCO,
(mmol/L)  (mmol/L) (mmol/L)  (mmol/L) mm Hg
X 7.5 2.8 134.5 94.5 36.3 49.4
(€3] 0,1) 0,8) (3,3) (10,0) (8.3) (5.9)
Min- 7.4— 129—
max 7.62 1,8—4,2 138 81-105  27.3-55 42-56

In Table 2 the mean concentrations of APPs examined
during treatment of displaced abomasum are presented.

In first blood sample only one cow showed normal Hp
level, and in second examination individual low Hp level was
estimated (0.12 g.I''). At the same moment only one cow
showed elevated Fb concentration. The highest mean SAA
concentration was found in first sample.

At second sample in 4 cows Hp concentration decreased
as well as the mean. In all cows Hp was detectable. In cow
that formerly presented high Fb concentration, the level of
this protein decreased but was still over the normal range (Fb
levels of remaining cows were normal). Mean SAA concentra-
tion slightly decreased. Higher SAA levels that occurred at

Table 2. Concentration of examined APPs
in cows with displaced abomasum (P < 005)

Examination number

APP I 10
n=8 n=8 n=8
X 1.21 1.10 1.14
+ 1.08 0.63 1.28
Hp  min-max 0.0-2.82 0.24-2.1 0,0-3.75
g1t
Median 0.81 1.17 0.79
X 6.4 5.95 5.23
+ 2.0 1.08 1.32
Fb min-max  4.26—10.78 4.48-17.69 2.45-6.68
g1t
Median 6.24 5.95 5.48
x 138.59° 122.86 96.77"
+ 34.72 38.57 38.88
SAA
Mgl! minmax  105.73-214.01 49.59—154.27 42.41-164.94
Median 130.92 142.08 103.99

first sample were no more observed, but in 3 cows slight SAA
increase was found.

In five cows at III sample Hp concentration still significantly
exceeded the normal range. Fb was below the normal range
only in one cow, in remaining patients it was within physiologi-
cal range. Mean SAA concentration achieved minimum and
differed significantly from first examination (Tab 2). In one
animal slight increase, but in remaining animals the decrease of
total serum protein occurred. Concentration of serum protein
fractions was presented in Table 3.

Table 3. Electrophoretic fractions of total serum protein
in cows with displaced abomasum

Exa-
mi-
na- albumin o-globulin  B-globulin  y-globulin
tion g/L g/L g/L g/L
num-
ber
— 26.51 7.52 14.33
+ . .
1 .x(_) (6.86) 228(;13;72) (2.26) (4.69)
MMAX 614390 20T S2101 5.3621.18
X @) 24.9 (2.6) 8.96 7.18 14.59
I minmax 21328 8 (0.91) (0.85) (2.9)
’ ' 7.39-10.36  5.68-8.42 8.06-16.84
7.96 15.73
X (1) 25.02 9.41 (1.69) (2.43)
m min-max (4.56) (1.18) 5.26- 11.44-
20.93-34.31 7.79-10.88 10.13 19.32

Mean albumin concentration at each sapling was below
minimum of normal range. The largest differences between
individuals were found at first sample. At the last sample
normal albumin level occurred only in one cow.
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At I examination no cows presented normal a-globulin level
(12). In one cow its concentration was below, in remaining
cows over the normal range. At second examination mean
a-globulin concentration decreased, but in 3 cows this frac-
tion achieved normal range. At third sample slight increase of
a-globulin concentration was found.

Determined mean P-globulin concentration was below the
normal range. The lowest mean concentration was found at
second examination. Normal concentration of this fraction at
first examination occurred in three cows, at second in one and
in the third in four cows.

In cows with displaced abomasum low y-globulin concentra-
tions were also found. The lowest levels were determined at first
examination, and in following samples an increase appeared.
Majority of examined cows showed y-globulin concentration
below the normal range. Normal y-globulin concentration
occurred only in one cow at first and in two individuals at
third examination.

DISCUSSION

Displacement of abomasum is multifactorial disease, ap-
pearing frequently in periparturient period. Predisposing factors
as well as complicating factors may be ketosis and retained
placenta (16). Similar conditions occurred also in presented
cases. In majority of examined cows the displacement of abo-
masum occurred within one month postpartum and at arrival
to the Clinic ketosis or retained placenta were found. In study
of Stengdrde and Pehrson (2002) 74% of cows with
displaced abomasum showed accompanying disease, which may
influence the Hp and SAA concentrations.

Although majority of cases in cows are LDA (17), in our
study the same number of LDA and RDA was found. It is
similar to results of Hirvonen and Pyorala (1998).

Only in one cow that exhibited body temperature exceeding
38,5°C no accompanying disease was found. Slightly elevated
temperature may be caused by locomotory activity during
transport, because on the next day in was normal. Elevated
hearth rate and breathing frequency were probably induced
by stress induced by contact with unknown, large group of
humans (veterinarians and students) and partly circulatory
disturbances associated with hemoconcentration.

In cows metabolic alkalosis was diagnosed based on high
blood pH, high HCO,, pCO, and low potassium and chloride
concentrations (Tab. 1.). Metabolic alkalosis is frequently diag-
nosed at cases of displaced abomasum (19, 15). Hypokalemia is
a result of intracellular movement of potassium or exertion of
this cation in kidney to prevent metabolic alkalosis (14, 18).

Low chloride concentration was the consequence that as
the component of HCI stayed in displaced abomasum and was
not available to absorption in small intestine.

At day of surgery in 6 cows elevated Hp levels occurred.
In two cows the increase of Hp from very low levels (0.0 and
0.12 g.I'Y) at I examination to significantly higher in II examina-
tion was induced probably by surgical treatment only, because
no additional clinical symptoms were seen. Hirvonen and
Pyorala (1998) determined slight increase of Hp concentra-
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tion after surgery. In our study the increase was more markedly.
Also the increase of SAA in over mentioned two cows was
probably induced by surgical treatment.

The highest Hp concentration at all three examinations as
well as SAA at first sample were found in one cow that addi-
tionally has vaginal wall injury after dystocia, and it probably
caused high APPs production. In another cow only the increase
of SAA concentration and no reaction of other APP was found.
Simultaneously muco-purulent nasal discharge appeared and
the type of antibiotic given after reposition was changed. The
increase of SAA in this cow was observed because this protein
is more sensitive and reacts more rapidly to inflammatory
stimuli than Hp (6). Mixing the patients from different farms
in the Clinic was probably the factor predisposing to respira-
tory infection. Adaptation stress may additionally negatively
affect the function of immune system.

Mean Fb concentration was normal at I and II examina-
tion with exception of one cow which at arrival exhibited also
bronchitis. The increase of Fb was in that cow probably caused
by this accompanying disease.

At last examination high Hp and SAA levels were estimated.
That finding was partly caused by earlier than planned blood
taking. It was associated by reducing the hospitalization costs
and return the cows to owners at the moment of achieving
stable clinical status, at which further stay at Clinic was not
necessary. In one cow Fb concentration was below normal range
at last examination. In blood sample taken two deays earlier
GGT, GLDH activities and bilirubin level were significantly
elevated over the normal range. It may indicate on important
liver damage and is such case low Fb level agrees with results
of McSherry et al. (1970).

Low concentration of total serum protein as well as its
fractions was found. Stengarde and Pehrson (2002)
found that only 1.7 % of cows with displaced abomasum had
TSP levels below 59 g.I!, but over 15 % the concentration
over 89g.I"'. High TSP level was in authors opinion caused by
chronic inflammation or with dehydratation. Mean TSP was
81.2 £10.7 g.I'". In our study the TSP was much lower and the
concentration below 59 g.I'' showed 75 % of cows at I and II
examination, and the percent decreased to 62.5 % at III sam-
pling. Low TSP concentration may be a consequence of low
age of examined cows: four of them were about 2 years old,
two 3-years, one 4-years and one 6.5-years. Moreover economic
manner of feeding the cows in smaller Austrian farms may also
influence the TSP level.

Ht level was normal, although in I examination weak degree
of hemoconcentration was found, which may indicate on dehy-
dratation. Similar Ht levels obtained Zadnik et al(2001).

Mean albumin concentration in cows with displaced abo-
masum was lower in our study than found Stengarde and
Pehrson (2002) and Hirvonen and Pyorala (1998)
that obtained respectively 35.1 and 36 g.I'. Low albumin
concentration was associated with low TSP and probably with
long duration of inflammation. During treatment no increase
of this fraction was found, it corresponds with lack of return
of Hp and SAA levels to normal range.

Concentrations of a-, B- and T-globulins showed slight
changes during treatment. Similarly as in other cow diseases



(10) a-globulin concentration was elevated in majority of cows
because of inflammation. Concentration of remaining globulin
fraction was below normal range.

CONCLUSIONS

Low Fb concentration in contrast to other APPs indicate
on its low availability in monitoring of displaced abomasum
surgical reposition. Similarly, in study of Irmak and Tur-
gut (2005)and Hirvonen and Pyorala (1998) Fb level
was normal in cows with displaced abomasum. Relatively high
Hp and SAA concentration and their stepwise decrease during
treatment indicates that both APPs may be useful in postsurgi-
cal monitoring of cows with displaced abomasum.

High percent of cows treated because of DA show simul-
taneously accompanying diseases that complicate course of
basic problem. Because of over mentioned circumstances the
evaluation of APPs in monitoring of surgical treatment of dis-
placed abomasums seems helpful in evaluation of cow status
and advance of inflammatory response.

REFERENCES

1. Baumgartner, W., 2005: K/inische Propddeutik der Inneren
Krankheiten der Haus - und Heimtiere. Parey, Berlin, 382 pp.

2. Brugmans, F., Venner, M., Menzel, D., Mischke, R.,
1998: Messung der Fibrinogenkonzentration beim Pferd mit
den Hitze-Prazipitationsmethoden nach Schalm und Millar.
Deutsche Tierarztliche Wochenschrift, 105, 58-61.

3. Deluyker, H. A., Gay, J. M., Weaver, L. D., Azari, A.
S., 1991: Change of milk yield with clinical diseases for a
high producing dairy herd. J. Dairy Sci., 74, 436-445.

4. Detilleux, J. C., Grohn, Y. T., Eicker, S. W., Quaas,
R. L., 1997: Effects of left displaced abomasum on test day
milk yields of holstein cows. J. Dairy Sci., 80, 121-126.

5. Dirksen, G., 1967: Gegenwirtiger Stand der Diagnostik,
Therapie und Prophylaxe der Dislocatio abomasi sinistra des
Rindes. Deutsche Tierdrztliche Wochenschrift, 74, 625-633.

6. Heegaard, P. M. H., Godson, D. L., Toussaintc, M.
J. M., Tjurnehuj K., Larsen, L. E, Viuff, B., Runsholt, L.,
2000: The acute phase response of haptoglobin and serum
amyloid A (SAA) in cattle undergoing experimental infection
with bovine respiratory syncytial virus. Veterinary Immunology
and Immunopathology, 77, 151-159.

7. Hirvonen, J., Pyorila, S., 1998: Acute-phase response
in dairy cows with surgically- treated abdominal disorders. Vet.
J., 155, 53-61.

8. Irmak, K., Turgut, K., 2005: Disseminated intravascular
coagulation in cattle with abomasal displacement. Vet. Res.
Comm., 29, 61-68.

9. Jawor, P., Stefaniak, T., 2006: Acute phase proteins
in treatment of calves with respiratory tract inflammation (in
Polish). Universitatis Agriculturae Stetinensis, Zootechnica, 48,
51-56.

10. Jawor, P., Steiner, S., Stefaniak, T., Baumgartner,
W., Rzasa, A., 2008: Determination of selected acute phase
proteins during the treatment of limb diseases in dairy cows.
Veterinarni Medicina 53, 173-183.

11. Jones, G. E., Mould, D. L., 1984: Adaptation of Gua-
iacol (peroxidase) test for haptoglobins to microtitration plate
system. Research in Veterinary Science, 37, 87-92.

12. Kaneko, J. J., 1989: Serum proteins and dysproteinemias
and appendix VI w “Clinical Biochemistry of Domestic Animals”
Ed. Kaneko J.J. Academic Press, San Diego, 142-165.

13. McSherry, B. J., Horney, F. D., deGroot, J. J., 1970:
Plasma fibrinogen levels in normal and sick cows. Canadian
Journal of Comparative Medicine, 34, 191-197.

14. Peek, S. F., Divers, T. J., Guard, C., Rath, A., Rebhun,
W. C., 2003: Hypokalemia, muscule weakness and recumbency
in dairy cattle (17 cases 1991-1998). Preconvention Seminar
7: Dairy Herd Problem Investigation Strategies. Proceedings of
the 36" Annual Conference of American Association of Bovine
Pracitioners.

15. Sahinduran, S., Albay, M. K., 2006: Haematological
and biochemical profiles in right displacement of abomasum
in cattle. Revue de Medicine Veterinaire, 157, 352-356.

16. Shaver, R. D., 1997: Nutritional risk factors in the
etiology of left displaced abomasum in dairy cows: a review.
J. Dairy Sci., 80, 2449-2453.

17. Stengirde, L. U., Pehrson, B. G., 2002: Effects of man-
agement, feeding, and treatment on clinical and biochemical
variables in cattle with displaced abomasum. American Journal
of Veterinary Research, 63, 137-142.

18. Ward, G. M., 1966: Potassium metabolism of domestic
ruminants. A review. J. Dairy Sci., 49 268-276.

19. Zadnik, T., Mesaric, M., Reichel, P., 2001: A review
of abomasal displacement - clinical and laboratory experiences
at the Clinic for Ruminants in Ljubljana. Slovenian Veterinary
Research, 38, 193-208.

21



VETERINARIA ,

FOLIA VETERINARIA, 53, 1: SUPPLEMENTUM, 22-30, 2009

www.uvm.sk

EXPRESSION OF RBP4-mRNA IN ADIPOSE TISSUE AND
RBP4 IN SERUM OF HEALTHY DAIRY COWS

Locher, L., Zapfe, L., Kern, M., Kloting, N.
Bliiher, M., Raila, J., Fiirll, M.

Department of Internal Medicine, Faculty of Veterinary Medicine, Leipzig
Germany

locher@vetmed.uni-leipzig.de

INTRODUCTION

RBP4 is an adipokine which regulates glucose uptake in
adipocytes and seems to be involved in the development of
insulin resistance. High serum levels in humans reflect an im-
paired insulin action and can be used as a predictive marker for
type II diabetes. Furthermore it is considered an indicator for
visceral obesity. Lipolysis and insulin resistance play a crucial
role for predisposition, incidence and outcome of disease in
the perparturient period in dairy cows. As proven for mice and
human the metabolic activity of adipose tissue, especially in
regard to insulin sensivity and lipolytic activity, varies between
the different fat depots in the body and there is evidence that
similar mechanisms can be assumed for cattle.

AIMS OF THE STUDY

To investigate whether mRNA expression of RBP4 in fat of
healthy cows is different according to the body site and whether
serum RBP4 levels change during the periparturient period.

MATERIALS AND METHODS

Samples were taken at slaughter immediately after death
from 12 cows, slaughtered for non metabolic reasons. Samples
were collected from omentum, renal capsule, inguinal region
(retroperitoneal), hip (subcutaneous) and heart base. They
were immediately deep frozen using liquid nitrogen and stored
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at -70 °C. mRNA expression for RBP4 was measured using
quantitative RT-PCR method. Additionally serum samples from
44 healthy dairy cows were collected 3 wks a.p., 3 d p.p. and
3 wks p.p. and analysed for RBP4 using Western Blot.

RESULTS

Expression of RBP4 mRNA was higher in retroperitoneal,
renal and pericardial than in subcutaneous or omental fat. It
was significantly upregulated in pericardial fat in comparison to
omental fat. Serum RBP4 levels 3 d p.p were 8 (4.05; 13.44)
mg.l" (median and quartiles) and did not change significantly
between the three sampling points.

CONCLUSIONS

In healthy cows RBP mRNA expression is highest in peri-
cardial fat what might be due to the high metabolic activity and
glucose turnover in the heart muscle. In this study no specifi-
cally higher expression of RBP4 in omental fat of cattle could
be shown, which was expected for those animals did not show
metabolic disorders. However the general mRNA-expression
level in subcutaneous fat is lower than in visceral depots sur-
rounding heart or kidney. The constant serum levels of RBP4
show, that in cows with a balanced energy metabolism and no
excessive fat mobilization and insulin resistance, RBP4 levels
are not alterated during the periparturient period.
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ABSTRACT

The use of hormones in food producing animals for fattening
purposes is strictly prohibited throughout the European Union.
However, 17a-19-nortestosterone (170-19-NT), the marker
metabolite used for screening of the anabolic steroid 17p-19-
nortestosterone (17p-19-NT, nandrolone), is recurrently detected
in urine from meat sheep by the Austrian Agency for Health
and Food Safety, Competence Centre Veterinary Drugs and
Hormones, Vienna.

In order to make an interpretation of 170.-19-NT-positive field
samples possible, the spontaneous occurrence and elimination
of 178-19-NT and its metabolites 170-19-NT and 19-norandros-
tenedione (19-NAD) were studied under controlled conditions.
Six lambs of each sex were treated with a single i.m. dose
of 2 mg 17B-19-NT laurate/kg b.w.. Samples of blood, urine
and feces were systematically collected over a period starting
6 weeks before and lasting until 32 weeks after the treatment.
Samples were analysed by a regulatory HPLC-EIA and/or an
LC-MS-technique.

Plasma of untreated animals was free of 17p-19-NT and
related metabolites. Following treatment, free parent compound
178-19-NT (but no unconjugated metabolite) was detectable for
about 4 weeks. Maximum mean concentrations of 0.58 ng.ml!
in male and 0.44 ng/ml in female animals were measured on
day 3 post injectionem (p.i.).

Analyses of urine revealed a sporadic excretion of 17ca-19-
NT in untreated male as well as in female animals (up to 2.95

ng.ml! ) but not of 17p-19-NT and 19-NAD. Three days after
treatment, 17B-19-NT reached maximum mean concentrations
of 17 ng.ml' in males and 20 ng.ml! in females. Mean levels
of 17p-19-NT fell below the LOD (1.02 ng.ml!) by day 52 p.i.
in females and by day 86 in males.

Maximum urinary concentrations were also found for 17a-
19-NT at day 3 p.i. with mean values in males of 242 ng/ml
and in females of 253 ng.ml'. Concentrations continuously fell
thereafter and, by the last sampling date (day 226 p.i.), fluctu-
ated at levels similar to those found before treatment.

Sporadic EIA-signals corresponding to 19-NAD standard
were detected in urine for a period of 98 days in females and
114 days in males following treatment. However, this obviously
treatment related crossreactive metabolite could not be confirmed
by LC-MS and still awaits identification.

The results reveal that 170-19-NT is endogenously occurring
in urine from sheep of both sexes. Its detection alone is, there-
fore, not necessarily indicative for exogenous administration of
17p-19-NT to sheep. An i.m. dose of 2 mg 17B-19-NT laurate.
kg! b.w., a dose known to be biologically effective following
repeated administration to sheep, is definitely assessable for a
period of time corresponding to a usual sheep fattening period
due to the high levels of urinary 17a-19-NT.

Feces turned out not to be a suitable matrix for residue sur-
veillance purposes since levels of 178-19-NT related metabolites
were found to be low and too irregular for regulatory screening
purposes.
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ABSTRACT

Analysis of peritoneal fluid is generally considered to be a
useful diagnostic method in gastroenterology because changes in
the characteristics of peritoneal fluid generally reflect intraab-
dominal conditions. In bovine gastroenterology, abdominocentesis
and analysis of peritoneal fluid is also an established diagnostic
procedure. However in cattle, the peritoneal fluid analysis rou-
tinely comprises only a small number of basic parameters to
apply the transudate-exudate categorization system. This classic
classification system is unable to identify pathogenic pathways
or aetiological factors, and in some cases it has only moderate
diagnostic accuracy, therefore additional biochemical parameters
have been developed for human patients, and partially for horses
and dogs. The aim of this study was to examine biochemical pa-
rameters of peritoneal fluid in healthy dairy cows and to establish
reference ranges to provide more comprehensive information on
specific pathological intraabdominal conditions.

The study included 95 clinically healthy Holstein-Friesian
cows. Peritoneal fluid and jugular venous blood samples were
taken simultaneously. The parameters (albumin, glucose, cho-
lesterol, fibrinogen, L-lactate, D-dimer, LDH, ALP CPK were
determined in peritoneal fluid and venous blood. Light’s criteria,
serum ascites albumin gradient (SAAG), and parameter ratios
between peritoneal fluid and venous blood were calculated. In
addition the routinely used parameters total protein and WBC
have been measured. Data are given as Median [1. Quartile/3.
Quartile]. Preliminary reference ranges were calculated using
2.5 and 97.5 percentiles of the parameters.
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The parameters of peritoneal fluid and the calculated values
obtained in this study could be used for preliminary reference
ranges in cattle. Only few RBCs were found in the peritoneal
fluid samples (0.03 [0.01/0.13] T/L). The number of peritoneal
fluid leukocytes was counted with 2.50 (1.40/3.70) G/L predomi-
nantly composed of polymorphnuclear cells (62.0 [53.5/76.5]
%) and a lower percentage of lymphocytes (29.5 [16.0/38.5]
%). Thus the reference ranges for WBC in peritoneal fluid lay
between 0.67 and 4.88 G/L. No bacteria have been found in
the peritoneal fluid samples.

Due to species-dependent variations, some biochemical pa-
rameters (total protein, albumin, SAAG, D-dimer, LDH) were
found to have different reference values compared to monogas-
tric animals and humans. Especially, peritoneal total protein
concentration of healthy cows (5.6 - 41.8 g.I') were found to
be higher than in monogastric animals (exudate if > 30 g.1").
However, some values (e.g. peritoneal fluid-blood protein ratio,
LDH ratio, glucose concentration, and L-lactate concentration)
showed similar reference ranges.

Because the peritoneal fluid measurements obtained in this
study increases the diagnostic information from peritoneal fluid
analysis in human patients, horses and small animals, it is
reasonable to assume the same relationship in cattle. However,
clinical studies are necessary to demonstrate the diagnostic value
of these measurements.

Key words: D-dimer; glucose; Light’s criteria; L-lactate;
peritoneal fluid analysis; SAAG
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ABSTRACT

Based on the indicator-dilution method using para-aminohippuric
acid (PAH) (1, 2), the objective of the study was to establish a
minimally invasive technique to quantitatively determine hepatic
metabolism and consequently quantify the net glucose production
under the influence of dexamethason.

Eight clinically healthy German Holstein cows (age 3.6 = 0.8
X * s) years, body weigh (BW) 560 + 59 kg, 382 + 108 days
post partum) were included in the study. Indwelling catheters
were implanted in the jugular vein and the abdominal aorta
six days prior to the start of the experiment. Furthermore, a
transcutaneous ultrasound-guided (B-Mode 2 - 7 MHz convex
transducer, 11 - 23 cm image depth range) catheterisation of
the portal and hepatic vein as well as the cranial mesenteric
vein was performed.

To determine hepatic plasma flow rates, the PAH indicator
was infused into the mesenterical vein (5 h after application of
2 g of primer, constant infusion rate of 14.4 g.h™"). Blood sam-
ples were collected from the hepatic portal and jugular vein as
well as the abdominal aorta prior to infusion (base values) and
subsequently in 40 minute intervals starting 50 min after deliver-
ing the priming dose. Hence, in total, six simultaneous blood
samples for analysis of PAH and Glucose were gathered.

The hepatic net production rate of glucose was defined as
the concentration difference between afferent and efferent hepatic
vessels in relation to hepatic plasma flow (1, 2). To investigate
the influence of dexamethason on net hepatic glucose produc-
tion, this value was determined a day prior to (Day 0) and
subsequently on days 1, 2 and 4 after dexamethason treatment
(100 mg.kg' BW; intramuscular application).

In all animals (n=8), treatment with dexamethason led to an
increase in hepatic plasma flow as well as in the arterial fraction of
the blood flow of the hepatic vein (P < 0.05). Glucose concentra-

tion increased in all vessels under the influence of dexamethason
(P £0.001). This increase could, however, not be related to an
increased net production of glucose (Day 0: 1389 + 587 g.day";
Day 1: 1229 + 429 g.day'; Day 2: 1008 + 322 g.day'; Day 4:
1452 + 507 g.day'), as in fact a decrease in these levels was
observed (Tag 0 vs. 2, P < 0.001).

Necropsy two weeks post implantation confirmed the correct
position of the catheters in all animals. In one cow, a thrombus
in the portal vein prevented blood sampling from Day 2 of the
study onwards. From the remaining seven animals, all samples
were successfully collected according to protocol. In the abdominal
cavity a mild localised fibrinous perihepatitis at the passage of
the catheter into the liver was observed.

The ultrasound-guided percutaneous multiple centesis of
hepatic vessels, which was essential to the study design, proved
to be safe, reliable and simple to conduct. The results of the
net glucose production imply that the increase in plasma glucose
concentration following dexamethason treatment is not due to an
increased hepatic gluconeogenesis but rather a reduced peripheral
consumption of glucose.

Key words: cow; gluconeogenesis; hepatic plasma flow;
implantation; ultrasound-guided catheter
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INTRODUCTION

Urolithiasis is a common disease in small ruminants. It
occurs mainly in breeding animals and in early castrated males
and is primarily considered to be a nutritional disease. Depend-
ing on the mineral distribution of the feed struvite, calcium
carbonate and calcium phosphate uroliths can develop. In
small ruminants the sigmoid flexure and the urethral process
are the most common sites for uroliths to lodge. Clinical signs
may be associated with partial or complete urethral occlusion,
which causes urine retention and leads to bladder distension,
abdominal pain and later on to urethral perforation and rup-
ture of the urinary bladder. The animal then dies from uremia
and septicemia. Diagnosis is based on history and physical
examination. Treatment can be conservative (administration
of antispasmodics, correcting electrolyte imbalances, dietary
management) or surgical. Different surgical procedures to
remove the uroliths and to re-establish urethral patency are
established: amputation of the urethral process, perineal
urethrostomy, percutaneous and surgical tube cystostomy. As
laparoscopic surgery gains in popularity especially in horses
and small animals it was aim of this experimental study to
develop a laparoscopic technique in male sheep for cystotomy
and following urinary catheter implantation.

PATIENTS AND METHOD
Laparoscopy was performed on 10 male sheep placed under

general anaesthesia in dorsal recumbency. A laparoscope was
inserted on the right paramedian region between the xiphoid
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and preputial orifices. After creation of a capnoperitoneum,
grasping forceps were inserted at the left paramedian line close
to the last pair of teats. The urinary bladder was elevated us-
ing grasping forceps and exteriorized through an abdominal
incision. The bladder was opened extracorporeally, rinsed,
closed, and then repositioned. A pigtail balloon catheter was
subsequently inserted percutaneously under laparoscopic control
and removed ten days thereafter. A repeat laparoscopy was
performed at 14 days after the first procedure for assessing
pathological changes.

RESULTS

Laparoscopic-assisted cystotomy with following catheter
implantation was successfully performed on all sheep. In one
sheep, both the ventral and dorsal bladder walls were inad-
vertently perforated when placing the urinary catheter. The
postoperative course was favourable: all sheep had a good
appetite and showed no abdominal symptoms. During the
second-look laparoscopy, it was observed that one sheep had
developed a focal adhesion of the peritoneum to the bladder
catheter portal site.

CONCLUSIONS AND CLINICAL RELEVANCE

Laparoscopic-assisted cystotomy with catheter implantation
is feasible in male sheep. This technique may be useful for
removal of uroliths from the bladder and to perform urinary
diversion for obstructive urolithiasis.
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INTRODUCTION

Familiarity with a species decreases the risk of anesthesia.
South American Camelids (SACs) have different behavioral,
physiological and anatomical characteristics compared to cattle,
sheep or goat. For example, SACs show adaptations for survival
at high altitudes where oxygen tension is low: Their oxygen
hemoglobin dissociation curve is shifted to the left and their
red blood cell configuration and hemoglobin content differ
from many other mammalian species (3, 4).

The fleece can be particularly heavy and therefore it can
be difficult to judge body weight, however, an accurate body
weight is necessary to dose drugs appropriately. Anatomic
peculiarities relevant to anesthesia include a small oral cavity,
a mouth that does not open wide, and an elongated soft palate
which can make intubation difficult.

By understanding the differences and adjusting the protocol
accordingly, SACs can be safely sedated or anesthetized.

INSTRUMENTATION AND PREPARATION

Venous access can be a challenge in SACs. The jugular
vein lies deep and the skin of the neck is thick, from 1 cm
up to 3 cm in male animals. There is no jugular furrow and
the veins themselves are well endowed with valves preventing
backflow. Therefore, knowledge of the anatomical landmarks
is important. The two main venipuncture sites are high and
low (at the level of the 6th vertebra) on the neck. Despite
difficulty palpating the vessel in the proximal portion of the
neck, many prefer this site for catheter placement because of
a better separation between the jugular vein and the carotid
artery. The vessel is located at the bisection of a line drawn
caudally from the lower jaw with a line drawn ventrally from
the base of the ear (2). Due to the proximity to the esophagus
on the left side the jugular vein is preferentially catheterized
on the right side. Alternate sites for catheter placement in-
clude the lateral thoracic vein (adults) and the cephalic or
saphenous vein (juveniles). Auricular vessels may be used in
anesthetized patients.

The main considerations in preparation for anesthesia are
similar to those of ruminants: tympany, regurgitation, salivation
and aspiration pneumonia in addition to general considerations

like hypoventilation, hypoxemia and hypotension. Therefore, it
is advisable to fast the animal for up to 24 hours and with-
hold water for 8 to 12 hours. This will not completely empty
the compartment 1 (rumen equivalent), but will substantially
decrease gastric volume and gas production. Regurgitation
is less likely in right lateral recumbency. Fasting of nursing
juveniles is not necessary and may increase their stress and
likelyhood of metabolic derangement.

Sedation

Sedation in SACs can be achieved with butorphanol alone
or in combination with midazolam/diazepam or xylazine. Keep
in mind that the dose for xylazine in SACs is between that
reported for cattle (0.03-0.1 mg.kg') and horses (0.3-1.0
mg.kg'). Ketamin can be added to deepen the level of seda-
tion and provide additional analgesia. All of these drugs can
be administered IM or IV and will provide effects ranging
from sedation to short-term anesthesia with variable degree
and duration. Usually, the qualitiy of induction is good, with
animals showing some degree of ataxia before assuming a
sternal or lateral position.

Anesthetic techniques

Regional and general anesthetic techniques may be used in
SACs. Regional administration of local anesthetics can facilitate
surgical intervention and minimize the need for administration
of drugs with systemic effects. Most protocols for induction
of general anesthesia include either ketamine (2-5 mg.kg?')
or propofol (2 mg.kg', titrated to effect) in combination
with a muscle relaxant (midazolam or diazepam). Typically
animals become recumbent about 45 seconds following IV
administration. As with other ruminants it is recommended to
orotracheally intubate SACs. This helps to secure the airway,
to prevent aspiration of regurgitated material and to facilitate
application of oxygen and anesthetic gases. Llamas and alpacas
should be placed in sternal recumbency (“cush”) with the
head extended after anesthetic induction. A mouth gag, strips
of tape or gauze can be used to spread the jaw and facilitate
visualization of the larynx. Topical local anesthetic (lidocain
spray) is applied to the laryngeal structures and the trachea
intubated using a long but narrow laryngoscope blade. When
intubation is difficult it is helpful to first place a flexible guide
into the trachea to help direct the endotracheal tube into the
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trachea. When available, inhalation anesthetic techniques are
used to maintain anesthesia in patients undergoing invasive
surgical procedures.

Monitoring

As with any other species, good anesthetic protocols require
good monitoring techniques to tailor drug administration to the
animal’s needs. Monitoring anesthetic depth in SACs can be
challenging because they maintain ocular reflexes at seemingly
all planes of anesthesia. Jaw tone seems to be a useful method
as well as rectal tone, drooping of the lower lip and relaxation
of the neck. Basic clinical monitoring includes auscultation
of the heart and lungs, palpation of the pulse, evaluation of
mucous membrane color and capillary refill time. Ideally, moni-
toring of blood pressure, hemoglobin saturation with oxygen,
electrocardiogram and body temperature is performed for the
entire duration of general anesthesia.

Perianesthetic support

SACs have prominent eyes that stay open during anesthesia
and are prone to damage in lateral recumbency. Eye lube should
be used for protecting the cornea. Attention should always
be given to patient positioning so as not to cause neural or
muscular damage. In lateral recumbency, the lower forelimb
should be pulled forward and the upper limbs supported in a
natural position. In dorsal recumbency, the limbs should be
flexed. For longer procedures padding becomes increasingly
important. In cool environments or in young and small patients,
external heat should be provided. A balanced electrolyte solu-
tion should be administered intravenously in those patients in
whom recumbency is expected to last longer than one hour.
An administration rate of 5-10 ml per hour is suggested in
most patients. In critically ill patients, electrolytes may need
to be adjusted and acid-base balance corrected.

Although oxygen is routinely used in patients during inha-
lation anesthesia, this is less common when using injectable
techniques. Because llamas and alpacas have been shown to
become hypoxic during injectable anesthetics, oxygen supple-
mentation is highly recommended especially for patients at
altitude.
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Recovery

SACs are obligate nasal breathers, therefore, nasal congestion
needs to be resolved before extubation after anesthesia. When
possible, the head should be positioned to allow drainage of
regurgitant fluid while still minimizing edema. Additionally,
vasoconstrictors like phenylephrine can be diluted and gently
placed in the nasal cavity prior to extubation.

In general SACs recover well from anesthesia. When pos-
sible it is ideal to place them in sternal posture with the head
elevated. Oxygen insufflation during this period is beneficial.
If the patient is intubated, the endotracheal tube should be
protected so it does not get lacerated by the molars.

Analgesia

Analgesia can be provided with NSAIDS, opioids or lo-
cal analgesics but unfortunately, there is very little published
regarding benefits or side effects of systemically administered
analgesics in these animals. Hence, much of the use is based
on personal preference and extrapolation from other species.
Butorphanol (0.1 mg.kg!) is recommended for somatic pain
even though the short half-life following IV administration
limits its clinical usefulness (1).
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ABSTRACT

Urolithiasis is a common disease in rams, which treatment
could be laparoscopic-assisted tube cystotomy.

To investigate and compare the influences of Trendelenburg
position and capnoperitoneum in dorsal and left lateral recumbent
male sheep, 16 healthy rams were used in a prospective study.

Each sheep was anesthetized and prepared for laparoscopy.
One group of 8 animals was positioned in dorsal recumbency
and the other group in left lateral recumbency, and then both
in Trendelenburg position, followed by insufflation, and disuffla-
tion. Heart rate, and arterial blood pressures were monitored,
and arterial blood samples for blood gas and acid-base status
were collected, in 5 time points, before and between changes
of position, after insufflation and after disufflation. Afterwards,
a laparoscopic-assisted cystotomy, and implantation of a pigtail

catheter under laparoscopic guidance, were performed in the
right paramedian area. The catheter was removed 10 days after
implantation and 14 days after surgery, a second laparoscopic
procedure documented eventual pathological findings.

Trendelenburg influenced positively the hemodynamic param-
eters, more severely in dorsal recumbency. The capnoperitoneum
aggravated the hemodynamic changes and influenced positively
the blood gas and acid-base status. Laparoscopic-assisted cys-
totomy and implantation of a urinary catheter were successfully
performed in all sheep. There were found no major postoperative
complications.

Trendelenburg position and capnoperitoneum have effects in
sheep and must be used carefully in patients with hemodynamic
and metabolic alterations. Laparoscopic-assisted implantation of
a urinary catheter can be a valid choice for the correction of
urolithiasis in rams.

ULTRASONOGRAPHIC ASSESSMENT OF LIVER DIMENSIONS
AND INTRAOPERATIVE LIVER PALPATION AS TOOLS FOR DIAGNOSIS
OF FATTY LIVER IN DAIRY COWS
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ABSTRACT

The lipomobilisation syndrome in dairy cows results in an
increasing fatty infiltration of hepatic tissue, which consequen-
tially leads to an increased volume and altered consistency of
the liver. In order to determine the degree of fatty liver, the
objective was to investigate the informational value provided by
transcutaneous ultrasound to detect alterations of liver dimen-

sions and intraoperative liver palpation to detect alterations of
liver form as well as liver consistency. Furthermore, it should be
investigated to which extent this data could be used to predict
overall liver fat content.

One hundred and fifty one lactating German Holstein cows
(body weight 571 * 80 kg; age 4.9 + 2.0 years (mean * sd))
with left sided abomasal displacement (LDA) were included in
the study. Transcutaneous liver dimensions (distance from dorsal
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and ventral liver margin to the “midline of the back in 12th,
11th and 10th intercostal space (ICS), liver angle at Margo
ventralis in 12th, 11th, 10th, and 9th ICS; BRAUN 1990) were
measured ultrasonographically and data on withers height, days
post partum, body condition score and back fat thickness were
collected.

During laparatomy for correction of LDA, palpative liver
findings (shape of Margo ventralis, surface, consistency) were
noted and a liver biopsy was taken and biochemically analysed to
determine Triacylglycerol (TAG). Furthermore, a patho-histological
examination was carried out to rule out hepatic diseases other
than hepatic steatosis. None of the cows (n=151) suffered from
other hepatic disorders than hepatic steatosis.

The hepatic TAG correlated significantly, but regarding to
the extent only marginally with the transcutaneous ultrasono-
graphic liver dimensions and the angular dimensions of the
Margo ventralis of the liver. The highest correlation between
hepatic TAG and liver extent was determined at the 11th ICS
(R =0.16, P < 0.001) and to the ultrasonographically mesasured
liver angle at the 10th ICS (R = 0.09, P < 0.01).

Considering all dimension parameters in a stepwise mul-
tiple linear regression analysis, it was possible to predict
hepatic TAG with the formula y = -130 + 4.72%liver dis-
tance at 10th ICS + 2.18*liver angle at 10th ICS with a coef-
ficient of determination of R = 0.29. Comparably, body weight,
age, withers height, days post partum, body condition score and
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back fat thickness provided statistically sound correlations with
the ultrasonographically detected liver dimensions and liver angle
(R? till 0.25). Above features also correlated as is known with
the hepatic TAG.

Intraoperative palpatoric evalutation of the liver margin
revealed an increasing blunting of the Margo ventralis of the
liver with increasing hepatic TAG, while the liver consistency
decreased with increasing TAG content. These subjectively de-
termined palpatory and adspectory findings of the liver provide a
superior estimation of the TAG compared to ultrasonographically
obtained liver dimesions.

In summary, transcutaneous ultrasonographic measurement
of the liver in cows allowed no reliable conclusions to concen-
traions of hepatic TAG. Therefore, it seems to be unsuitable
for diagnostic of the liver fat content.

Apparent reasons for this include individual variances in
liver dimensions dependent on body weight and size of the
animal. The palpatoric evaluation of the liver margin and the
consistency of the parenchyma during laparatomy seems to be
more reliable than the ultrasonographic liver measurements to
obtain an informative basis on the liver fat content.

Key words: liver angle; liver consistency; transcutaneous
ultrasound; triacylglycerol
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ABSTRACT

Acute diseases of the gastrointestinal tract in calves and
adult cows are common and warrant concern.

In adult cattle displacements of the abomasum are most
frequently observed, but the number of cases with intestinal
obstruction is increasing. In calves during weaning diseases of
the rumen are of major importance, but also diseases of the
abomasum or intestinal obstructions are diagnosed.

The clinical signs allow in some cases the presumptive di-
agnosis, but sometimes, depending on duration and location of
the disease the presentation of cattle with abdominal diseases
presents a diagnostic challenge and may have immediate life
threatening consequences. A strong clinical suspicion of a
strangulating obstruction of the gastrointestinal tract, such as
abomasal volvulus, intussusception, or mesenteric volvulus, war-
rants prompt laparotomy. Progressive abdominal distension and
persistent, severe abdominal pain in calves are also considered
indicators for surgical treatment.

In this presentation the clinical signs, diagnostic methods,
differential diagnosis, treatment and prognosis of selected gas-
trointestinal emergencies will be described by means of patients

of the Clinic for Ruminants in Vienna submitted from 2005 to
2008. Especially clinical signs and treatment of patients with
abomasal volvulus and intestinal obstruction and the tentative
diagnosis will be discussed.

The most important clinical findings in both diseases include
disturbance of the general behaviour, dehydration, markedly
reduced rumen activity, abdominal distention, no or greatly
reduced defaecation and metabolic alkalosis.

Laparotomy with the patient standing was performed in adult
cattle. In calves surgery was done in left lateral recumbency.

The abomasum was displaced without volvulus to the right of
its normal position and with volvulus. The bowel was obstructed
by intussusception, volvulus, impaction (by hairballs, clotted
blood), compression (diverticulum), strangulation, incarcera-
tion and torsion of the root of the mesentery. Correction of the
abnormalities was done, if possible.

Usually, there were clear interrelationships between the
duration of the disease, the clinical status of the animals and
the prognosis. The most important prerequisites for a rapid
and complete recovery following abomasal volvulus or intestinal
obstructions are early diagnosis and surgical correction.
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ABSTRACT

Bovine progressive degenerative myeloencephalopathie (BP-
DME), or so called Weaver syndrome, is a well known auto-
somal recessive hereditary condition in Brown Swiss cattle and
Brown Swiss crossings. Within the neurodegenerative diseases
BPDME is added to primary axonal degenerations, character-
ized by primary involvement of the axon with either sparing
or retrograde degeneration of its soma. Up to now BPDME is
distributed in Europe, USA and Canada. First symptoms are
regularly recognized in animals from 5 to 8 months of both sex.
Clinical signs include “weaving” gait, weakness, ataxia, pelvic
limb spastic paresis, dysmetria, abnormalities of proprioception
and mild forelimb deficits that precede recumbency. The course

of disease is slowly progressive over years. Lesions can be found
in the central nervous system, particularly in the thoracic spinal
cord white matter as well as in sensory nerves. Pathohistologi-
cal findings consist of axonal swelling, degeneration and loss
of axons with or without liquefaction, secondary demyelination,
mobile resorption and reactive astrogliosis. We present three
cases of Grey cattle showing the morphology of BPDME. In
all cases spinal cord was fixed in 7 % buffered formalin, embed-
ded in paraffin-wax, sectioned and stained with haematoxylin
and eosin. Our results indicate a hereditary component in this
breed and show that the syndrome described is an important
differential diagnosis in Grey cattle showing clincal signs of
neurological disease.
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ABSTRACT

This report presents the most important clinical and mor-
phological aspects of the so-called “Perosomus Elumbis”, a
congenital vertebral malformation of calves characterized by the
segmental lack of vertebrae caudal to the thoracic spine. The
etiology has to be defined, but inheritance is suspected.
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The report is based on seven calves (five Holstein, one
Brown and 1 cross breed) examined at the Veterinary Clinical
Department of the University of Bologna (BO66/04; BO107/04;
B0O46/06; BO107/06; BO290/08) or at the Department of Vet-
erinary Clinical Sciences of Padua (PD34/04; PD66/04). All
animals appeared bright and alert at birth, but were completely
unable to stand up or to maintain quadrupedal stance if raised



manually. The seven calves, ranging from one to 15 days of age,
were euthanized on the first day of hospitalization.

Although having individual clinical presentation, the disor-
der was morphologically characterized by partial or complete
segmental absence of vertebra, mostly of the lumbar and sacral
segments. The tail was always missing.

As a consequence of the vertebral malformation, the animals’
trunks were shorter than normal, and the posterior part of the
body was clearly underdeveloped. More precisely, the girdle
showed a reduction in size and width whereas the hind limbs
were shorter with evident muscular hypoplasia. In some cases,
due to the lack of vertebrae, the hind limbs were attached to
the caudal aspect of the thorax by soft tissue only.

On the contrary, the anterior half of the body - from the
caudal part of the thorax - was normal. Radiological examination
clearly demonstrated the skeletal malformation including the lack

of vertebrae. Internal organ malformations, such as intestinal
atresia, hydronephrosis, testicular agenesia, uterine and vaginal
malformations as well as concentric cardiac hypertrophy were
also observed in some animals.

In the context of general scientific interest in genetic dis-
eases of cattle, the Authors suspect Perosomus Elumbis to be a
potential inherited disease. However, the reported cases studies
did not provide evidence for this hypothesis.

Identification of clinical cases and reports of malformed calves
are necessary to improve the knowledge of this defect.

Key words: calf; congenital disease; Perosomus elumbis;
vertebral column
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ABSTRACT

We have verified a possibility of performing laparoscopic
abomasopexy under field conditions. 60 dairy cows with left
abomasal displacement were treated, using the Janowitz method
with the Dr. Fritz laparoscope. Out of the 60 cows under study,
43 were suffering from a concurrent disease. In 8 cows, perito-
nitis was diagnosed perioperatively. After the surgery, the cows
were monitored for their return to milk production and health
status (rectal temperature, rumen auscultation, urine analysis
for ketone bodies with diagnostic stripes). The surgery in all the
cows under study was successful and without complications. 51
cows were returned back to full performance (85 %). During 30
days post operation, 7 cows died and 2 were culled. Mean daily
milk yield in the 51 cured animals was 16.3 litres pre-operation
and 32.6 litres 30 days post operation.

The Janowitz method is a safe, little invasive and techni-
cally simple way of operating left abomasal displacement. The
laparoscopic method appears to be a promising possibility how
to manage left abomasal displacement under field conditions.

INTRODUCTION

Left abomasal displacement (LDA) in dairy cows is a com-
mon disorder. First cases were described in 1950s and it is
assumed that they had occured before. Also due to a high level
of expertise of large animal veterinary practitioners, this disease
is paid growing attention. In the herds where a well formulated
diet is not provided and cows suffer from health disorders post
partum, the incidence of LDA achieves 15 %. This implicates
the need of efficient and considerate therapeutical approach
to the animal, and beneficial for the farmer that would lead
to a faster return of the dairy cow to high production.

LDA can be treated either conservatively or surgically. The
simpliest conservative method is abomasum repositioning by
rolling the cow. In this way, the repositioning can be achieved
in most cases. A great disadvantage is a high percentage of
recurrent cases - 75 % to 80 % (2, 3, 4). This method has
been improved by percutaneous abomasum fixation with
toggle (Grymer-Sterner suture, LDA suture) placed through
skin and abdominal wall in the lumen of abomasum in dorsal
recumbency after the abomasum repositioning, and verified by
auscultation and percussion. This method has a high success
rate, 80 - 88 % success rate is reported (5, 6). A disadvantage
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is that complications if they should occur, are very serious.
The complications include inadequate abomasum fixation,
fixation of another organ, abomasum fistulation, suture tear
and recurrence, organ lacerations and subsequent peritonitis,
abomasum stabilization in an abnormal position or damage
to the pyloric region of abomasum with subsequent partial
obstruction, trombophlebitis of milk veins and formation of
local abscesses and fistulae along the surgery wound (7).

That is why surgical methods of LDA treatment are preferred,
especially in valuable animals. All the surgical approaches are
based on laparotomy, decompression and abomasum reposition-
ing (reduction) and subsequent abomasum fixation. The most
popular method is right laparotomy with ometopexy (Dirksen
method). The advantage of this technique is an easy assessment
of the abomasum position and a relatively simple technique of
the omentum fixation. A possible drawback is a more difficult
palpation and decopression of the abomasum, and the abomasal
reduction in case the rumen is very full and a possibel post-
operative damage of the omentopexy (particularly in animals
with high body condition whose omentum is infiltrated with
fat). Another method is left laparotomy with abomasopexy
(the Utrecht method). The advantage of this method is that
it enables to peform abomasal wall adspection and rumeno-
tomy (if indicated). A disadvantage is a more difficult placing
of the stay suture in the less distended abomasum, and it is
more difficult to achieve the bottom of the abdominal cavity
in large patients, and intestinal loops might be injured when
the Gerlach needle moves in the abdominal cavity.

A relatively new method of left abomasal displacement
management is ventral laparoscopic abomasopexy (according to
Janowitz), described in 1998. This method enables laparoscopic
control of the abomasal decompression, reduction and fixation.
The laparoscopic method shows a minimum invasiveness and
therefore it is less painful for the animal that may resume a
high performance sooner. The success rate of this method is
about 98 %, it is fast and safe (mainly due to a visual guidence
of the tools). Unlike the laparotomy techniques, there is no
need to use a systemic antibiotic therapy. Thus, this method
is more cost-effective because there is no need to discard milk
and medical costs are lower. Laparoscopy can be used for any
left abomasum displacements, i.e. for different degrees of fill-
ing the abomasum with gas or fluid, or with different rumen
sizes. The visual guidance enables to reveal adhesions between
abomasum and rumen or abdominal wall or other pathologies
in the abdomen. In the studies comparing the laparotomic
technique based on omentopexy with laparoscopic abomasopexy,
high success rates were found (about 90 %). The laparoscopic
method, however, is faster, has less postoperative complica-
tions and cows recover faster and achieve higher performance.
A higher feed intake has been reported after a laparoscopic
surgery and an earlier assumption of normal serum levels of
glutamate dehydrogenase and total bilirubin (4, 5, 8, 9). The
most common posoperative complication with the Janowitz
method is the wound infection that, however, can be easily
managed, and a possible recurrence when the fixation ligature
is torn apart (8).

The aim of this study was to verify the method of ventral
laparoscopic abomasopexy according to Janowitz under field
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conditions and investigate its effect on postoperative produc-
tion performance in the dairy cow.

MATERIAL AND METHODS

The study included 60 Holstein cows from 3 herds in the
Czech Republic with a diagnosed left abomasal displacement.
The cows were on Ist to 7th parity, 5 to 90 postpartum.
Before the surgery, in most animals ketoneuria was found,
decresed feed intake, retarded ruminal function and decreased
in milk yield.

In 43 patients, a concurrent disease was diagnosed at the
time of surgery. 17 cows suffered from endommeritis, in 11
cows had retained secundina, 4 cows suffered from digital dis-
orders, 2 from mastitis, 1 had had a cesaerian section, and 8
were diagnosed severe peritonitis perioperatively. Of the latter
8 cows with peritonitis, 4 had had an unsuccessful omentopexy
previously, in 3 cows, the cause of peritonitis was a severe
puerperal endometritis, and in 1 cow (3 months postpartum)
we did not manage to find the cause of peritonitis.

The abomasal displacement was managed by the Janowitz
method in all the cows, using the Dr. Fritz laparoscope.

The operative procedure was as follows: Sites for the inser-
tion of trocar and scope were shaved, washed and desinfected
and local infiltration with 2 % lidocain was performed. The
site for laparoscope insertion was located in the left flank a
palm width ventrally from costal processes and a palm width
caudally from the last rib. The site for the trocar insertion was
located in the last intercostal space, a palm width ventrally
from costal processes. In the middle, between the two sites,
a short skin incision was made. Through the incision at the
laparoscope site the Veress needle was inserted in the abdominal
cavity through which the air was insufflated in the abdomen.
When the abdomen was sufficiently distended, the Veress
needle was removed and the laparoscope end was inserted in
the abdomen. Then the left side of the abdominal cavity was
scoped and the displaced abomasum was identified and the
prensence of adheions was excluded. Then a long trocar was
inserted in the abdominal cavity through the incision in the
last intercostal space that was subsequently under the laparo-
scopic control inserted in the abomasal lumen. Subsequently,
the abomasum was decompressed and a toggle with a double
fibre was inserted in it in such a way that the fibre remained
sticking outside the abomasum in the abdominal cavity. Then
the cow was placed in right lateral recumbency and a rolled to
dorsal recumbency. Then the sites on the bottom of the abdomen
were prepared and insensitized, and laparoscope and forceps
were inserted. These sites were located a palm width laterally
from the midline, cranially from the naval. After the insertion
of laparoscope and forceps in the abdominal cavity, a fibre
protruding from the abomasum was grasped by the forceps and
pulled through the laparoscope channel out of the abdominal
cavity. The cow was turned to the right lateral recumbency
and by pulling the fibre the abomasum was repositioned and
pulled tightly to the abdominal wall. The abomasum was fixed
in this position by pulling the ends of double fibre through the
roll of bandage and the ends were knotted. All the insertion



sites were treated with antibiotic spray.

The postoperative care included oral infusion with probiotics
and glycerol, fluid thrapy with hypertonic solution of sodium
chloride, and one cow received the vitamin-mineral infusion.
The cows with retained secundina, peritonitis and mastitis were
given systemic antibiotics. After 3 or 4 weeks the stay sutures
fixing the abomasum were cut off.

After the surgery, the health status was monitored (rectal
temperature, rumen auscultation, analysis of ketone bodies in
urine with diagnostic stripes).

The return to milk production was monitored by watching
the values received from the milk parlour software. Losses in
patients in 30 days after the surgery were assessed.

RESULTS

In all the cows under study, a successful abomasal reduction
and subsequent abomasopexy were performed. Mean length
of the surgery was 45 minutes. The ruminal function was
normal in most cows already the next day after the surgery.
During five days after the surgery, the urine analysis values
became normal.

During the 30 days of monitoring, 9 animals were lost (15
%). 6 of them were cows affected with perioperatively diag-
nosed peritonitis, and in spite of a massive use of antibiotics
we did not manage to save them and they died soon after the
operation. Another cow developed clinical paratuberculosis
in the postoperative period and she was culled. One cow was
accidentaly trapped between the bars and got strangled, 5 days
after the operation. The cow that had undergone the caesarian
section and then ventral laparoscopic abomasopexy was culled
due to a low performance.

Out of total 60 cows under study, 51 cows (85 %) were
returned to full production. Mean performance of these cows
before the surgery was 16.3 liters (from 0 to 28 liters). 1
month after the surgery, the milk yield increased to 32.6 liters
(from 15 to 45 liters).

DISCUSSION

The success rate we achieved (85 %) is lower than that
reported in the reference studies. It can be explained by the
fact that 43 out of 60 animals under monitoring were suffering
from a concurrent disease during the surgery. The success rate
was negatively influenced by the fact that the monitored group
included 8 cows with peritonitis, in 4 of which an unsuccess-

ful laparotomy had been performed before the laparoscopy.
From 17 cows that did not suffer from a concurrent disease,
none were lost.

The benefits of the laparoscopic method for the manage-
ment of left abomasal displacement can be seen in the fact
that is is possible to shorten the duration of surgery to about
30 minutes. This approaches the duration of percutanneous
abomasum fixation. As compared with the latter method,
the laparoscopy enables visual control in the abdomen. This
technique can be easily performed under field conditions. A
disadvantage is a higher price of the device. This fact, with
respect to the size of Czech herds, is not necesarrily a decisive
factor. When using the laparoscopic technique, were consider
necessary to treat concurrent diseases such as endometritis,
mastitis, hoof diseases. General treatment should be aimed at
the optimizing of hydratation and acid-base balance, curing of
ketosis and protective treatment of the liver.
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ABSTRACT

During the last decades all over the world there is a declin-
ing trend in conception and calving rates in high yielding dairy
Holstein cows. At the same time the gradual increase of stillbirth
rates especially in Holstein heifers has until recently received
relatively little attention. Birth weight and sex of calf, parity
and age of dam and season of calving are all factors associated
with calving difficulties and stillbirths. Other causes of stillbirths
not related to calving difficulties are, for example, infections
(e.g. Bovine Virus Diarrhoea), insufficient placenta development,
metabolic disorders of the cow, and congenital malformations
of the calf. There is also a management part of the problem.
This is further supported by a study in which 67 stillborn calves
from Holstein heifers in 41 farms were examined post mortem
in order to find possible reasons for stillbirths. Malformations
were found in only approximately 5 % of the calves while 46 %
had signs of calving difficulties (trauma). One third (32 %) of
stillborn calves were clinically normal and full-term and without
any signs of calving difficulties. It was concluded that only half
of the stillborn calves could be explained as caused by calving
difficulties.

The objective of the study was to investigate the possible effect
of subclinical metabolic disorders on the incidence of stillbirth
in dairy cattle on a large scale dairy farm in Hungary.

MATERIALS AND METHODS

In the first experiment 94 dairy cattle were sampled three
times in the periparturient period (at dry-off, 3 weeks prior
to expected calving, and < 1 h after calving). In the second
experiment 86 dairy cattle were sampled two times in the
periparturient period (at 3 weeks prior to expected calving
and < 1 h after calving). Blood parameters measured were
as follows: glucose, -hydroxy-butyrate (BHB)-, non-esterified
fatty acid (NEFA)-, urea /UN/-, total protein (TP)-, albumin
(ALB)-concentration, AST-activity, and -carotene ( -C)-level.
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Urine parameters were as follows: pH, and net acid base ex-
cretion (NABE). The following physiological values were used
for the comparisons: glucose: 3.0-3.9 mmol.l" (it should be >
2.3 mmol.I""), BHB: < 0.8 mmol.I', NEFA: < 0.2 mmol.I"!, UN:
3.3-5.0 mmol.I', TP: 65 - 85 g.I'', ALB: 39-43 g.I', AST: < 80
U.I mmol.I'", B-C: > 5.6 umol.I', urine pH: 7.8 - 8.4, NABE:
>100 mmol.l'. Differences from the normal values were evalu-
ated by percentage changes and analysis of variance.

RESULTS

Comparing the data of the cows with normal calving (Group
I, n = 159) and stillbirth (Group 2, n = 21) only NEFA-con-
centration 1 h after calving showed 12.8 % difference between
the two groups which reached a significant level (P < 0.05).
While > 5 % difference could be detected between the normal
and the stillbirth groups regarding BHB (5.1 %), UN (5.5 %),
ALB (5.5 %) and B-C (5.2 %) values at 1 h after calving. In
contrast, higher TP values could be detected in the normal cows
(10.8 %) than those in the stillbirth group (P > 0.05).

CONCLUSIONS

Changes in the NEFA concentration in the prepartum
period may be one of the reasons for stillbirth in dairy cows
however more frequent samplings are needed to confirm its
effects. Other metabolic parameters measured in our studies
showed no effect on the stillbirth rate.
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ABSTRACT

One major cause for poor fertility is the disturbed energy
metabolism around parturition characterised by increased FFA
(free fatty acids) and reduced insulin as well as IGF-1 concen-
trations. IGF1 is an indicator of energy supply and plays a key
role in follicle maturation and ovulation. Several cattle breeds
in Tyrol have also reached high milk yields. However, their fer-
tility is better than the fertility in HF cows (1). Therefore our
investigations aimed at characterising the peripartal energy and
protein metabolism in three cattle breeds in Tyrol.

MATERIALS AND METHODS

For the investigations, 254 cows of the breeds , Fleckvieh®
(FV), ,Braunvieh® (BV) and ,,Grauvieh“ (GV) were examined
1-2 weeks before plus 1 and 4 weeks after parturition during
autumn with the start of stable housing as well as during
spring at the end of stable housing. The food intake was
mainly grass, grass silage and also pellets. In blood serum the
following was tested: FFA, 3-OH-Butyrate (BHB), cholesterol,

glucose, bilirubin, protein, albumin, urea, creatinine, AST,
GLDH, GGT, AP as well as CK. Additionally, insulin, IGF-1
and haptoglobin was tested in 67 non (nms; physiological FFA
and BHB-concentrations) and metabolic stressed (ms; highest
FFA and BHB concentrations) FV-, BV- and GV-cows.

RESULTS

The FFA-, insulin- as well as IGF-1- concentrations in nms
and ms cows are shown in the table (medians). The table also
contains the milk yield per year, period of inter parturition
and insemination index.

Although, ms FV and BV cows have with ca. 8000 kg.year!
a high milk yield, the IGF-1-concentrations increase 1 week p.p.
(P < 0.05) and remain significantly higher 4 weeks p.p.

In contrast to that, in HF cows fed a diet based on corn
silage we found IGF1- concentrations around 30-40 pg.ml'
before parturition whilst after parturition the level was below
detection limits (10 pg.ml!) (1). Parameters of the protein
metabolism show no significant differences between nms and
ms cows. Enhanced IGF-l-concentrations clearly explain the
better fertility state in FV- and BV-cows.

Fleckvieh Braunvieh Grauvieh

S parameter weeks after parturition weeks after parturition weeks after parturition
tate

- 12 1 4 - 12 1 4 - 12 1 4
nms FFA 170 195 180 111 198 155 220 330 290
ms pmol.I 395 920 390 260 610 230 290 575 198
nms wnsulin 0.14 0.10 0.16 0.14 0.08 0.12 0.16 0.13 0.14
ms nmol.I 0.13 0.07 0.05 0.08 0,06 0.07 0.14 0.08 0.10
nms IGF-1 40 52 58 58 94 48 41 45 38
ms pg.ml" 78 118 98 92 118 60 58 83 56

MY/a DO FSC MY/a DO FSC MY/a DO FSC
nms 7081 58 1.93 6308 83 1.78 5024 65 1.14
ms 7994 154 2.02 8130 138 2.25 5293 77 1.40

MY/a: milk yield/a; DO: days open; FSC: first service conception rate; bold = contemporary samples nms:ms P < 0.05
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CONCLUSION

The cattle breeds FV, BV and GV which mainly received
green fodder plants and silages, respectively, in the stable are
more fertile than HF-cows with diet based on corn silage.
The main difference occurs in IGF-1; its concentration does
not decrease peripartal, but increases under the circumstances
mentioned earlier.
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ABSTRACT

Decreased mechanical activity of the uterus during delivery
may play an important role in the pathogenesis of stillbirth in
dairy cows. A decline in intensity and frequency of uterine con-
tractions prior to parturition may lead to a prolonged delivery.
This delay may increase the risk of perinatal mortality of the
offspring. It might be hypothesized that the mechanical function
of such uterus also differs from optimal after calving. Therefore,
we examined the possible relationship between foetal death and
the mechanical activity of the uterus in dairy cows, based on
alterations in intrauterine pressure (IUP) early postpartum.

At a large-scale dairy cattle farm, eight puerperal Holstein-
Friesian cows after stillbirth of their singletons were included
into the recordings of IUP (Group 1). Although three of these
cows had shed their foetal membranes within 12 hours after
parturition (NRFM, no retention of foetal membranes), and
the remaining five cows suffered with retention even 36 hours
postpartum (RFM, retained foetal membranes), we considered
them as members of the same group. Twelve healthy NRFM
dams with vital offsprings (Group 2) were used as controls.
We started the non-invasive digital IUP-recordings (with 4 Hz
sampling frequency) 14 to 17 hours after calving, for which we
used an open tip catheter system. We continuously recorded 4
hours, and using 12-hour breaks, further 1 hour periods twice
(Labview 5.0; National Instruments). During analysis, we gained
various IUP parameters (contraction frequency, FREQ; amplitude
or intensity, AMP; duration, DUR; mean area under the curve,
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AUC; total area under the curve, TAUC) using an individual
curve analysis procedure. By using a portable acid-base and
electrolyte analyzer (ABL77, Radiometer), we measured blood
Ca® concentrations from the samples taken before the first and
at the end of all recordings. For the statistical analysis we used
Student t-test and repeated measures analysis of variance.

We found that although FREQ and AMP from stillbirth
cows 14 to 17 hours after calving did not differ from those of
the controls, and they were significantly higher at 26 and 38
hours (FREQ: P < 0.05 and AMP: P < 0.01). We could not find
similar significant differences in AUC or DUR. Based on the time
elapsed from parturition, the means of all parameters, except
those of DUR, resulted in various significant differences. Based
on the concentrations of Ca?* before the first recordings, two
RFM cows and one NRFM cow showed hypocalcaemic levels.

During the early postpartum period of cows with stillbirth,
mechanical activity of the uterus was more intensive, despite
the concomitant decline in blood Ca?* concentrations in three
cows. Therefore, our hypothesis that stillbirth occurred due to
a prolonged parturition as a result of a decreased prepartal
uterine motility is very unlikely, however further investigations
are needed to clarify more details.

Key words: dairy cow; intrauterine pressure; puerperium;
stillbirth
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CHRONOLOGICAL APPEARANCE OF APOPTOSIS DURING
PREIMPLANTATION DEVELOPMENT OF BOVINE, RABBIT AND MOUSE
EMBRYOS
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ABSTRACT

Apoptosis (programmed cell death) is self-directed process
based on a genetic mechanism and characterized by complex
cascade of biochemical events. This study was undertaken to
obtain information about chronological appearance and incidence
of spontaneous and induced apoptosis during preimplantation
development of bovine, rabbit and mouse embryos.

After reaching appropriate developmental stages (2-cell to
blastocyst), preimplantation embryos were cultured in vitro with
either no supplementation or with apoptotic inductor (bovine
embryos with staurosporin for 24 h, rabbit and mouse embryos
with actinomycin D for 10 h) at standard conditions. Then they
were subjected to morphological staining and evaluated by fluo-
rescence microscopy. The identification of apoptotic cells was
based on the morphological assessment of nuclei, the detection
of specific DNA degradation in the nucleoplasm (TUNEL as-
say) and the immunochemical detection of active caspase-3 in
the cytoplasm.

The occurrence of spontaneous apoptosis during early develop-
ment of embryos (from the 2-cell stage to the morula stage) was
sporadic and its presence was observed only at stages following
the embryonic genome activation (in 4-cell and later embryos
in mouse, in 8-cell and later embryos in cow and in morulas in
rabbit). The susceptibility of embryos at early stages to apoptotic

inductor was also relatively low. Nevertheless, the presence of
staurosporin or actinomycin D caused negative effect on embryo
growth and triggered earlier appearance of some apoptotic features
(at 4-cell stage in bovine and rabbit embryos).

On the opposite, majority of untreated bovine, rabbit and
mouse embryos at blastocyst stage contained at least one apop-
totic cell. The incidence of spontaneous apoptosis reached 8.8 %,
1.4 % and 6.6 % of apoptotic cells per embryo, respectively for
bovine, rabbit and mouse blastocysts. The presence of apoptotic
inductors significantly decreased the average number of blastom-
eres (P < 0.001) and increased the incidence of apoptotic cells
in blastocysts of all evaluated species (P < 0.001).

The results show that apoptotic processes in preimplantation
embryos are species- and stage-specific.

Key words: apoptosis; cow; mouse; preimplantation embryo;
rabbit
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NEW ENDOCRINE REGULATORS OF
BOVINE OVARIAN FUNCTIONS

Sirotkin, A.
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ABSTRACT

Progress in reproductive biology, biotechnology, veterinary
and human medicine and animal production depends of the new
knowledge concerning regulation of reproductive functions. Most
efficient regulators of long-term physiological events including
reproduction are hormones, growth factors and related substances.
This is the short review of the results of our and our partners
studies of ,,classical“ and ,,alternative* regulators of bovine ovarian
functions. The aim of our study was to identify biological active
substances produced by reproductive system, involvement of these
substances in control of basic ovarian functions (proliferation,
apoptosis, secretory activity, follicle-, 0o- a embryogenesis) and
intracellular mediators of these effects.

Our experiments demonstrated expression, accumulation
and secretion of steroid and peptide hormones, prostaglandins,
growth factors and their binding proteins, receptors for hormones,
cyclic nucleotides, proliferation-, apoptosis-related intracellular
substances, protein kinases and transcription factors by bovine
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ovarian cells. Experinments with hormonal treatments showed,
that basic ovarian functions (proliferation, apoptosis, secretory
activity, follicle-, 0o- a embryogenesis) are controlled not only
by classical gonadotropins, steroid hormones and prostaglandins,
but also by less known nonapeptide hormones oxytocin and its
analogues, by growth hormone, prolactin, indoleamines serotonin
and melatonin, growth factors IGF-I, EGF and their binding
proteins. Hormonal treatments resulted changes in accumulation
of cyclic nucleotides and some protein kinases. Pharmacological
blockade or activation of production or action of these intracel-
lular substances substantially changed basic ovarian functions
and modified effects of peptide hormones and growth factors.
These observations demonstrates, that hormones regulate ovarian
functions through protein kinases.

These new molecules and pharmacological regulators of
their intracellular mediators could be useful for characterisation,
prediction and regulation of bovine ovarian functions, as well as
for treatment of reproductive disorders in reproductive biology,
biotechnology, veterinary medicine and animal production.
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ABSTRACT

The objective of this study was to determine some metabolic
and other factors predicting the risk of metritis, and the effect
of puerperal metritis (PM) on metabolic status, reproduction
and milk yield were analysed. A total of 105 Holstein-Friesian
cows were included, and sampled on day < -14 prepartum and
4, 10-14, 28-35 and 56-63 postpartum for metabolic tests.
From day 4, the development of metritis, and from days 28-35
the ovarian activity was monitored. When grade >1+ ketonuria
was present on day 4 postpartum, this indicated a higher prob-
ability of metritis [odds ratio (OR) 2.64; P < 0.05] including
PM occurring on days 10-14 (OR: 2.65; P < 0.05). Plasma
non-esterified fatty acid (NEFA) concentrations > 0.200 mmol/l
in days < -14 prepartum indicated a higher risk of metritis (OR:
3.44; P < 0.05). The odds of metritis increased, depending on

whether a body condition score (BCS) loss of > 1.0 occurred
between days < -14 and 28-35 (OR: 2.82; P < 0.05], between
days < -14 and 10-14 (OR: 4.79; P < 0.01) or between days
10-14 and 28-35 (OR: 10.81; P < 0.01). PM was more prob-
able (OR: 27.3; P < 0.001) in cows with retained placenta. The
risk of metritis was lower in multiparous than in primiparous
cows (OR: 0.29; P < 0.01). PM increased the risk of ovarian
inactivity between days 28-35 (OR: 2.83; P < 0.05). Cows af-
fected with PM (PM+ cows) showed lower milk production on
day 4 (kg; P < 0.05) and lower milk production (P < 0.05),
milk fat and milk protein production (kg; P < 0.01; P < 0.01)
in the first 100 days of lactation than did PM- cows.

Key words: dairy cow; metabolic status; metritis; milk pro-
duction; reproduction; risk indicators
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UTERINE CONTAMINATION IN COWS WITH
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Palenik, T., Cech, S., Zajic, J., Vyskocil, M., Dolezel, R.
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ABSTRACT

Comparison of uterine bacterial spectra in cows with puerperal
metritis and clinical endometritis diagnosed by standard clinical
examination as well as in cows without symptoms of these dis-
eases represents the object of this trial. In addition, resistance to
usual intrauterine antibiotics was tested. Evaluation of the secret
manually obtained from vagina and transrectal palpation of uterus
were performed in 37 cows on day 10%3 post partum within the
framework of puerperal metritis diagnosis on the one hand and,
on the other hand, in 78 cows on day 25 * 3 post partum as part
of clinical endometritis diagnosis on a dairy farm. The cows were
divided into groups CPM (cows without symptoms of puerperal
metritis, n=13), MPM (cows with mild puerperal metritis, n=16),
SPM (cows with severe puerperal metritis, n=8), CCE (cows without
symptoms of clinical endometritis, n=10), MCE (cows with mild
clinical endometritis, n=28) and SCE (cows with severe clinical
endometritis, n=40). Bacteriological samples obtained by Uterine
Culture Swab (EQUI-VET) were inserted to transport media (Amies)
and they underwent aerobic as well as anaerobic culture in labora-
tory. A wider bacterial spectrum was found in the cows on day 10
* 3 compared to day 25 * 3 (6 vs. 3). Occurrence of E. coli was
higher in Group SPM compared to Group SCE (2/8 vs. 0/40, P
< 0.05). A. pyogenes was not demonstrated in cows not suffering
from uterine inflammation, therefore occurrence of A. pyogenes
was expressively higher in Groups MPM and SPM compared to
Group CPM (7/16 and 6/8 vs. 0/13, P < 0.05 and P < 0.01)
as well as in Groups MCE and SCE compared to Group CCE
(14/28 and 18/40 vs. 0/10, P < 0.05 and P < 0.05). Generally,
though insignificantly, a higher occurrence of A. pyogenes resis-
tance to tetracycline and ampicilin was found. Higher occurrence
of A. pyogenes resistance to rifampicin was found on day 25 *+ 3
compared to day 10 = 3 (10/32 vs. 0/13, P < 0.05).

Key words: bacteriology; cow; endometritis; metritis; re-
sistance

INTRODUCTION

Puerperal metritis as well as clinical endometritis represents
a major cause of sub/infertility in cows and their negative effect
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on subsequent reproductive performance has been evidenced
(16, 10, 17, 13, 12, 14, 9, 28). Depending on diagnostic methods
and various internal and external factors, the incidence of this
type of postpartal disorders can be any value between 10 %
and 80 % (20, 15, 25, 19, 8, 9, 7, 24). Data concerning uterine
bacteria are necessary for effective treatment and prevention
of these diseases. The spectrum of uterine bacteria changes
in relation with postpartum interval as well as the condition
of uterus (3, 10, 4, 22, 23, 7). The object of this trial was to
compare uterine bacterial spectra both in cows with puerperal
metritis and clinical endometritis, as well as in cows without
clinical symptoms of these diseases..

MATERIALS AND METHODS

A total of 115 postpartum dairy cows (Holstein) were used
in the study. Thirty seven cows were examined on day 10 + 3
with the aim to diagnose puerperal metritis and 78 cows were
examined on day 25 * 3 post partum with the aim to diag-
nose clinical endometritis. The examination included manual
withdrawal of secret from vagina and transrectal palpation of
uterus. The cows were divided into experimental groups on
the basis of clinical findings. Thus groups were established
as follows: CPM (cows without symptoms of puerperal metri-
tis - normal lochia, n=13), MPM (cows with mild puerperal
metritis - purulent lochia, n=16), SPM (cows with severe
puerperal metritis - putrid lochia, n=8), CCE (cows without
symptoms of clinical endometritis - clean mucus, complete
involution of uterus, n=10), MCE (cows with mild clinical
endometritis - muco-purulent secret, complete or incomplete
involution of uterus, n=28) and SCE (cows with severe clini-
cal endometritis - purulent secretion, incomplete involution of
uterus, n=40). Uterine swabs for bacteriological examination
(Uterine Culture Swab, EQUI-VET) were aseptically collected
from each cow, the samples were immediately inserted in the
transport media (Amies) and they underwent aerobic as well
as anaerobic culture in laboratory. Bacterial resistance to
tetracycline, oxytetracycline, rifampicin, cephalotin, ampicilin,
ceftiofur and florfenicol was assessed.

The differences among the groups were evaluated using
Chi-square test.



RESULTS

Wider bacterial spectrum was found in the cows on day
10 £ 3 compared to day 25 £ 3 (6 vs. 3). Occurrence of E.
coli was higher in Group SPM compared to Group SCE (2/8
vs. 0/40, P < 0.05). A. pyogenes was not demonstrated in cows
not suffering from clinical symptoms of uterine inflammation,
therefore occurrence of A. pyogenes was expressively higher in
Groups MPM and SPM compared to Group CPM (7/16 and
6/8 vs. 0/13, P < 0.05 and P < 0.01) as well as in Groups
MCE and SCE compared to Group CCE (14/28 and 18/40 vs.
0/10, P < 0.05 and P < 0.05) (Tables 1 and 2).

Table 1. Occurrence of uterine bacteria in experimental groups CPM

(cows without symptoms of puerperal metritis), MPM (cows with mild

puerperal metritis) and SPM (cows with severe puerperal metritis) on
day 10 + 3 post partum

A.pyogenes o 43.75* 75%
Bacillus spp. 46.15 12.5 25
E.coli 23.08 0 25
Proteus mirab. 15.38 6.25 12.5
E.coli hem. 15.38 12.5 0
Staph. CN 0 12.5 12.5

1-P<0.05"-P<0.01

Table 2. Occurrence of uterine bacteria in experimental groups CCE

(cows without symptoms of clinical endometritis), MCE (cows with mild

clinical endometritis) and SCE (cows with severe clinical endometritis)
on day 25 + 3 post partum

CCE™" MCE ™2 SCE =

(%) (%) (%)

A.pyogenes (154 50? 45°

Bacillus spp. 20 7.14 7.5
E.coli 0 0 0
Proteus mirab. 0 0 0
E.coli hem. 0 0 0
Staph. CN 10 7.14 5

*-P<0.05°"-P<0.05

Generally, though insignificantly, a higher occurrence of A.
pyogenes resistance to tetracycline and ampicilin was found.
A higher occurrence of A. pyogenes resistance to rifampicin
was found on day 25 + 3 compared to day 10 £ 3 (10/32 vs.
0/13, P < 0.05) (Table 3).

Table 3. Percentage of cows with Arcanobacter pyogenes resistance to
defined antibiotics on days 10 + 3 and 25 * 3 post partum

Day 10 £ 3 pp ™3 Day 25 = 3 pp =%

Rifampicin 0* 31.3*

Tetracykline 53.8 28.1

Oxytetracykline 7.7 37.5
Cephalotin 7.7 25
Ceftiofur 7.7 0
Florfenikol 7.7 0

Ampicilin 38.5 31.3

2-P<0.05

DISCUSSION AND CONCLUSION

Puerperal metritis and clinical endometritis present an im-
portant issue in bovine reproduction. Although many methods of
diagnosis of uterine inflammation have been described (vaginal
inspection or palpation, transrectal palpation, ultrasonography,
bacteriology, cytology, histology, measurement of body tem-
perature, determination of certain parameters in peripheral
blood such as the number and activity of polymorphonuclear
leucocytes, the occurrence of specific proteins as haptoglobin
or a, acid-glycoproteid, concentration of 13,14-dihydro,15-keto-
PGF,, or the level of interleukin-6), very few of them are ap-
plicable in practice. Thus vaginal and rectal examinations have
remained as the most important diagnostic methods. Transrectal
palpation is not an accurate method for diagnosis of puerperal
metritis because it completely lacks clear distinction between
a normal and an affected uterus during 14 days post partum.
Therefore, vaginal inspection or palpation and evaluation of
lochia samples taken manually represent methods which are
most often applied in diagnosing puerperal metritis A purulent
or fetid character of lochia clearly demonstrates the disease (6,
27, 7). Non-specific symptoms such as anorexia, drop in milk
yield, dehydration and pyrexia can help to diagnose puerperal
metritis. However, these symptoms are not sufficiently accurate
because they are present only in some cases (24). The signs
of systemic illness we found only sporadically. These were the
reasons why we considered vaginal examination and evaluation
of lochia on the day 10 + 3 pp to be a sufficiently accurate
diagnostic method for puerperal metritis in this field trial.
Later the progress of uterus involution can be evaluated more
accurately by transrectal palpation. Nevertheless this method
is not sufficiently accurate because uterine involution varies
among cows due to an existing relation with various factors,
except uterine inflammations. Moreover, evaluation of uterine
involution based on transrectal palpation is subjective (24). But
examination of vaginal content for presence of pus is considered
as an accurate and a practical method for diagnosis of clinical
endometritis (2, 21, 13, 24). Therefore transrectal palpation
as well as vaginal palpation aimed at manual withdrawal of
exudates was also used for diagnosis of clinical endometritis
on day 25 = 3 post partum in our trial.

The main causative microorganisms associated with uterine
inflammation in cows seem to be A. pyogenes and E. coli, also
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including various bacteria such as Bacillus spp. and G- anaerobes
(4, 29, 11, 18, 7). The results of several trials confirmed the
coexistence and interaction among causative pathogens such as
A. pyogenes, E.coli, G-anaerobes especially F. necrophorum and
Bacteroides melaninogenicus (26, 3, 10, 1, 29, 4, 18). In our
trial 4. pyogenes was not demonstrated in cows not suffering
from clinical symptoms of uterine inflammation and we found
a higher occurrence of E. coli in cows with severe puerperal
metritis on day 10 £ 3 compared to cows with severe clinical
endometritis on day 25 = 3 post partum. There is lack of data
on resistance to usual intrauterine antibiotics. We found gener-
ally, though insignificantly, a higher occurrence of 4. pyogenes
resistance to tetracycline and ampicilin. A higher occurrence
of A. pyogenes resistance from rifampicin was found on day
25 + 3 compared to day 10 + 3. Interpretation of these results
must be carried out with causion because resistance depends,
among other factors, on local epidemiological situation as well
as on the kind of antibiotics used in observed herds.

In conclusion, bacterial spectrum in bovine uterus seems
to be an important factor influencing the genesis of inflamma-
tion. The bacterial spectrum is being reduced simultaneously
with the development of uterine inflammation and it is larger
in the acute, compared to the chronic, stage of the disease.
Arcanobacterium pyogenes represents the most important patho-
gen in puerperal metritis as well as clinical endometritis in
cows. More data on bacteria resistance to usual antibiotics in
practice are desirable.
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ABSTRACT

The metabolic hormones and metabolites are important
mediators of reproduction and nutrition status of the cows.
A total of 20 Slovak Holstein spotted breed multiparous cows
were used for the study. Animals were allocated in two groups;
first dairy cows with physiological course of puerperium (G,)
(n=11) and second group dairy cows with pathological course
of puerperium (G,) (n=9). Milk production in cows was 8568
428 kg.year'. Blood samples for analysis of IGF-I, insulin, non-
esterified fatty acid (NEFA), aspartat-aminotransferase (AST),
alanin-aminotransferase (ALT),glucose and total cholestrerol
(TCH) were collected twice weekly from 21 days antepartum.
to 56 days postpartum. Significantly lower concentrations of
IGF I in G, were found only during first and second weeks in
postpartum period period (89.675 £ 11.5112 ng.ml" vs. 105-58
10.76 ng.ml! and 77.433 * 7.226 ng.ml! vs. 91.5516 * 10.0875
ng.ml?') (P < 0.05) Within five weeks in postpartal period were
recorded significantly higher concentrations of insulin in G, (av-
erage 3.676 £ 0.08 ng.ml"' vs. 3.12 = 0.18 ng.ml") (P < 0.01).
Were found higher concentrations of NEFA in G, during eight

weeks postpartum opposite G, within eight weeks postpartum
(average 0.51x 0034 mmol.l" versus 0.34 £ 0.029 mmol.l")
(P < 0.01). Were recorded significantly higher concentrations
of AST during four weeks postpartum in G, (average 1.86 *
0.0315 pkat.l' vs. 1.67 £ 0.024 pkat.l') (P < 001). During
late pregnancy and transition period have recorded significantly
changes of metabolites concentrations between cows with differ-
ent course of puerperium.

Key words: cow; energy balance; metabolic indices; puer-
perium

INTRODUCTION

Many studies have described that reproductive disorders are
associated with postpartum metabolic diseases (2, 1, 5) These
data suggest that postpartum diseases which are correlated with
nutrition or imunne function during late pregnancy have effect
on occurence of another metabolic and reproduction diseases
(3). The metabolic hormones and metabolic parameters are
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Fig. 5. Dynamic concentrations of GLUCOSE in cows with physi-
ological (G1) and pathological (G2) course of puerperium

important mediators of reproduction and nutrition status of
the cows..In high milk production cows and also in cows with
negative energy balance the concentrations of insulin, IGF-I,
NEFA and glucose have been significant signals of quality of
nutrition and reproduction efficiency in the cows (6). IGF-I,
cholestrerol, phospholipid, AST have evaluated in cows with
retained placenta and endometritis versus physiologically course
of perperium (7, 4) The aim of this study was determine meta-
bolic hormons and metabolic indices during physiologically and
pathologically course of puerperium in lactating cows.
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physiological (G1) and pathological (G2) course of puerperium

MATERIALS AND METHODS

A total of 20 Slovak Holstein spotted breed multiparous
cows were used for the study.Animals were allocated in two
groups; dairy cows with physiologically course of puerperium
(G,) (n=11) and second group dairy cows with pathologically
course of puerperium (G,) (n=9) (retained of placenta, endo-
metritis). Milk production in cows was 8568 * 428 kg.year!.
Body condition score (BCS) was assesed in same operator
in 5 scale (0-poor and 5-obesity) of BCS. Cows had from
3.5-4 scale of BCS in opening of experiment. Blood samples



for analysis of IGF-I (insulin-like growth factor I), insulin,
NEFA (non-esterified fatty acids), TG (triglycerides) aspartat-
aminotransferase (AST), alanin-aminotransferase (ALT), total
cholestrerol (TCH), and glucose were collected twice weekly,
from 21 days prepartum to 56 days postpartum. IGF-I was
determined by radioimmunoassay (RIA) using human kits S-2143
(Linco 1td.) validated for bovine analysis. Insulin was analysed
by ELISA (set EIA 2340, Roner) and metabolites by automatic
biochemical analysis (ALIZE,Lisabio) with diagnostic test firms
Mérieux and Randox. NEFA was determined in blood serum
by spectrophotometry (SPECOL 211, Carl Zeiss Jena). All data

were compared by statistical Student ¢ test.

RESULTS AND DISCUSSION

There are few reports showed mechanisms of relationship
of postpartal reproductive diseases based on metabolic status
in late pregnancy and transition period in lactating cows (9, 8,
4). Were recorded higher IGF I concentrations in postpartum
in cows with physiological course of puerperium. Significantly
lower concentrations of IGF I in cows with pathological course
of puerperium were found only during first and second weeks
in postpartum period (89.675 + 11.5112 ng.ml! vs. 105.58 *
10.76 ng.ml"! and 77.433 + 7.226 ng.ml"' vs. 91.5516 + 10.0875
ng.ml') (P < 0.05) (Fig. 1). The concentrations of IGF-I in
cows with retained placenta and endometritis tended to be
lower than in cows without postpartum diseases (5). Within
five weeks in postpartal period were recorded significantly
higher concentrations of insulin in cows with physiological
course of puerperium (average, 3.676 = 0.08 ng.ml! vs. 3.12
+ 0.18 ng.ml') (P< 0.01) (Fig. 2). Subclinical imbalance of
metabolic during late pregnancy is risk factor of postpartum
diseases (5; 2). During period of negative energy balance in-
crease of NEFA concentrations in first week post partum (10)
Were found higher concentrations of NEFA in G, opposite G,
within eight weeks postpartum (average 0.51+ 0.034 mmol.1"
vs. 0.34 £ 0.029 mmol.I'') (P < 0.01) (Fig. 3). Were recorded
significantly higher concentrations of AST during four weeks
postpartum in G, opposite G, (average 1.86 + 0.0315 ukat.I"
vs. 1.67 £ 0.024 pkat.I'") (P < 0.01) (Fig. 4). Concentrations of
glucose have tended non significantly higher in G, versus G,
during four weeks postpartum (average, 3.52 £ 0.054 mmol.l!
vs. 3. 41£ 0.43 mmol.I'") but next four weeks were significantly
higher in G, versus G, (average, 3.61 + 0.07 mmol.I' vs. 3.32 £
0.045 mmol/1) (P <0.01) (Fig. 5). Were found non significantly
differences between goups in concentrations of total cholesterol
but have tended higher levels within postpartum in G, opposite
G, (Fig. 6). The concentrations of total cholesterol were lower
in cows with postpartum diseases (8, 3). During late pregnancy
and transition period have recorded significantly changes of
metabolites concentrations between cows with different course
of puerperium.

CONCLUSIONS

Significantly lower concentrations of IGF I in G, were
found only during first and second weeks in postpartum period
period (89.675 £ 11.5112 ng.ml! vs. 105.58 * 10.76 ng.ml!
and 77.433 £ 7.226 ng.ml! vs. 91.5516 + 10.0875 ng.ml') (P
< 005) Within five weeks in postpartal period were recorded
significantly higher concentrations of insulin in G, (average
3.676 = 0.08 ng.ml! vs. 3.12 = 0.18 ng.ml') (P < 0.01). We
found higher concentrations of NEFA in G, during eight weeks
postpartum opposite G, within eight weeks postpartum (aver-
age 0.51 + 0.034 mmol.l" versus 0.34 £ 0.029 mmol.I') (P <
0.01). We recorded significantly higher concentrations of AST
during four weeks postpartum in G, (average 1.86 + 0.0315
ukat.I"! vs. 1.67 £ 0.024 pkat.I') (P < 0.01).

ACKNOWLEDGMENTS

This work was supported by Ministry of Education of Slovak
Republic, VEGA 1/0263/09

REFERENCES

1. Grohn, Y. T., Rajala-Schultz, P. J., Allore, H. G., DeLo-
renzo, M. A., Hertl, J. A., Galligan, D. T., 2003: Optimizing
replacement of dairy cows: Modeling the effects of diseases.
Prev. Vet. Med., 61, 27-43.

2. Houe, H., Ostergaard, S., Thilsing-Hansen, T., Jorgensen,
R. J., Larsen, T., Sorensen, J. T., Agger, J. F., Blom, J. Y.,
2001: Milk fever and subclinical hypocalcaemiaan evaluation
of parameters on incidence risk, diagnosis, risk factors and
biological effects as input for a decision support system for
disease control. Acta Vet. Scand., 42, 1-29.

3. Ishikawa, Y., Nakada, K., Hagiwara, K., Kirisawa, R.,
Iwai, H., Moriyoshi, M., Sawamukai, Y., 2004: Changes in
interleukin-6 concentration in peripheral blood of pre- and
post-partum dairy cattle and its relationship to postpartum
reproductive disease. J Vet. Med. Sci.,; 66, 1403-1408.

4. Kikukawa, S., Asaga, M., Ishikawa, Y., Nakada, K.,
Moriyoshi, M., Sawamukai, Y., 2002: Relationships between
changes in peripheral IGF-1 concentration in prepartum and
the crisis of ovarian and uterine disease in postpartum dairy
cattle. J Reprod. Dev., Suppl. 48, 151.

5. LeBlanc, S. J., Herdt, T. H., Seymour, W. M., Duffield,
T. F, Leslie, K. E., 2004: Peripartum serum vitamin E, retinol,
and beta-carotene in dairy cattle and their associations with
disease. J Dairy Sci., 87, 609-619.

6. Lucy, M. C., 2003: Mechanismus linking nutrition and
reproduction in postpartum cows. Reprod. in Domestic Rumi-
nants, 61, 415-417.

7. Nakada, K., Ishikawa, Y., Matsumoto, Y., Yamamoto,
T., Moriyoshi, M., Sawamukai, Y., 2004: Effects of feeding and
environmental change during dry period on homeostasis mainte-
nance mechanism and its relationships to postpartum reproductive
disease in dairy cattle. J Reprod. Dev., Suppl. 50, 81.

47



8. Nakada, K., Ishikawa, Y., Sato, T., Moriyoshi, M., Sawa-
mukai, Y., 2005: Relationship between peripartum peripheral
immunoglobulin concentrations and occurence of reproductive
disorders in cows. J Rakuno Gakuen Univ., 30, 5-14.

9. Rajala, P. J, Grohn, Y. T., 1999: Effects of dystocia,
retained placenta, and metritis on milk yield in dairy cows. J
Dairy Sci, 81, 3172-3181.

10. Rizos, D., Kenny, D. A, Griffin, W., Quinn, K. M.,
Duffy, P., Mulligan, F. J, Roche, J. F, Boland, M. P., Lonergan,
P., 2008: The effect of feeding propylene glycol to dairy cows
during the early postpartum period on follicular dynamics and
on metabolic parameters related to fertility. Theriogenology, 69,
688-699.

CONSEQUENCES OF UTERINE DISEASE ON
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ABSTRACT

Retained placenta, metritis and endometritis are diseases of
immune function in the transition period, which begin at least
2 weeks prepartum. Clinical and subclinical uterine diseases in
cows are associated with sub-fertility and infertility. It is char-
acterised by longer intervals from calving to first insemination,
reduce conception of affected animals, and more cows culled
for failure to conceive. These effects on fertility and costs of
treatment mean that uterine disease in one of the most expensive
conditions challenging the dairy industry. The infertility associ-
ated will uterine disease is caused by damage to the endometrium
and disruption of ovarian cyclic activity. The effects of uterine
disease on ovarian function are likely mediated at multiple levels:
ovary, hypothalamus and pituitary.

Key words: dairy cows; reproductive performance; uterine
disease

INTRODUCTION

Parturition is a period of high risk for mother and offspring
in all species, and cattle are no exception. As well as the risk
of physical damage during the birth process or failure to release
the placenta after parturition, there is often an upsurge of
microbial injection in the cow. Before parturition the uterine
lumen is sterile. During parturition, the physical barriers of
the cervix, vagina and vulva are compromised providing there
opportunity for bacteria to ascend the genital tract from the
environment as well as the animals skin and feces. Indeed
bacterial contamination of uterine lumen is almost ubiquitos
in cows and notably greather than in other mammals (31, 35,
16). The greatest impact on health and productivity is associ-
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ated with microbial contamination of the uterine lumen after
parturition. Amongst the mammals Bos Taurus, and particularly
dairy cattle farmed in intensive systems, commonly acquire
microbial contamination of the uterus. Indeed 80-100 % of
animals have bacteria in their uterine lumen within the first
2 weeks after calving. Although immune responses progres-
sively eliminate the microbes up to 40 % of animals still have
a bacterial infection 3 weeks after calving (24, 38).

Reproduction is one of the key pillars of dairy production.
Many dairy herds do not achieve their targets for reproductive
performance and incur substantial economic opportunity cost.
Despite the fact that postpartum uterine disease is only one
component of reproductive performance, and that it generally
has secondary importance to insemination efficiency (19), it
has traditionally occupied a substantial amount of veterinarians
attention. Reproductive performance is linked the health in the
weeks immediately and after calving, and timely achievement
of subsequent pregnancy in turn has a substantial impact on
profitability (4).

This paper reviews current information on consequences
of uterine disease in dairy cows.

Incidence of uterine disease

The placenta is normally expelled within 6 h of expulsion of
the calf but if still present by 24 h, it is defined as a retained
placenta. The incidence of retained placenta in a herds is up
to 10% (median 8.6%) but can be increased in cows with twins,
after dystocia and where infectious agents are endemic. The
expression of clinical uterine infection depends on the balance
between factors such as the animal, immunity, the number and
pathogenicity of the microbes, and the uterine environment
the metritis and endometritis are associated with reduced feed
intake, a more negative energy balance, and reduced immune
function, and these differences are measurable beginning 2



weeks before calving, i.e., 3-7 weeks before the conditions are
diagnosed (23, 41, 11, 15). Typically, 25-40 % of animals have
clinical metritis in the first 2 weeks after calving, and disease
persists in up to 20 % of animals as clinical endometritis.

Although the clinical signs of uterine disease such as
purulent material discharging from the uterus into the vagina
are readily detected, the role of subclinical uterine disease is
less well characterised but is an emerging issue. Up to 50 % of
cows 40-60 days after calving had neutrophils in the uterine
lumen or endometrium, concomitant with inflammation of
the tissues, and subclinical endometritis reduced conception
rates (17, 7).

Definitions of uterine diseases

The term metritis has been used across a broad range of
intervals postpartum to descicibe a variety of heterogenous
conditions including puerperal metritis, endometritis, pyometra,
and various subjective clinical findings that were assumed to
correlate with bacterial infection of the uterus or slow uterine
involution. Recently, case definitions have been proposed (37).
Puerperal metritis is defined as an animal with an abnormally
enlarged uterus and a fetid watery red-brown uterine discharge,
associated with signs of systemic illness (decreased milk yield,
dullness or other signs of toxaemia) and fever > 39.5 C, within
21 days after parturition. Animals that are not systemically ill,
but have an abnormally enlarged uterus and a purulent uterine
discharge detectable in the vagina, within 21 days after calving,
may be classified as having clinical metritis. Clinical endometri-
tis is characterised by the presence of purulent (> 50 % pus)
uterine discharge detectable in the vagina 21 days or more
after parturition, or mucopurulent (approximately 50 % pus,
50 % mucus) discharge detectable in the vagina after 26 days.
In the absence of clinical endometritis, a cow with subclinical
endometritis is defined by > 18% neutrophils in uterine cytology
samples collected 21-33 days after calving, or > 10 % neutro-
phils at 34-47 days. Pyometra is defined as the accumulation
of purulent material within the uterine lumen in the presence
of a persistent corpus luteum and a closed cervix.

In particular it is important to differentiate animals with
metritis from those with endometritis. Metritis is infection of
the cavity, lining and deeper layers of the uterus. On the other
hand, endometritis is a localised infection of the lining of the
uterus, which is inflamed with white pus mixed with mucus
discharging from the uterus into the vagina. The deeper layers
of the uterus are not affected by endometritis, so the uterus is
not much bigger than that of a normal animal. Clearly, metritis
is a much more severe disease than endometritis, requiring a
different therapeutic approach. Firstly, it is much more urgent
to identify cows with metritis promptly and, secondly, these
animals need systemic treatments to counter the uterine infec-
tion and alleviate the generalized ill-health.

The use of the term pyometra should also be differentiated
from clinical endometritis. Pyometra implies accumulation of
pus within the uterine lumen associated with a closed cervix
and a corpus luteum. There is often a corpus luteum present
in animals with endometritis but the cervix is patent, often
with pus discharging from the uterus into the vagina.

Consequences of uterine disease

Clinical and subclinical uterine diseases are associated
with sub-fertility and infertility. At the herd level this is char-
acterised by longer intervals from calving to first insemination
or conception for affected animals, and more cows culled for
failure to conceive in a timely manner (18, 5). These effects on
fertility and the costs of treatment mean that uterine disease
is one of the most expensive conditions challenging the dairy
industry. Furthermore, the high incidence of uterine disease in
cattle compared with other domestic species suggests that there
may be critical flaws in dairy cow husbandry or a fundamental
problem with some breeds of cow. Thus, considerable effort
needs to be made to understand the risk factors for uterine
disease and the biological mechanisms underlying how the
uterus is able to detect infection, respond to the microbes and
how infection modulates normal uterine function.

In a typical study the first service conception rate was lower
for cows with endometritis (29.8 % vs. 37.9 %), the median
calving to conception interval was longer (151 vs. 119 days)
and there were more animals culled for failure to conceive
(6.7 % vs. 3.8 %), than unaffected animals (20). Similarly,
cows with a purulent cervical discharge have lower submis-
sion rates, lower pregnancy rates and more culls for failure
to conceive (25). The financial losses associated with uterine
infection are dependent on the cost of treatment, reduced milk
yield, and infertility.

Uterine disease such as retained placenta and uterine
infection are key risk factors for the occurrence of abnormal
progesterone profiles indicating delayed ovulation, cystic ovar-
ian disease or long luteal phases (27, 33, 9, 10). The effects
of uterine disease on ovarian function are likely mediated at
multiple levels: ovary, hypothalamus and pituitary. Similarly,
the low conception rates in cattle with subclinical endometritis
or after resolution of other uterine disease are probably the
consequence of disruption of endocrine pathways and physiology
as well as associated with uterine inflammation (38).

It is assumed that a healthy endometrium is necessary for
the nutrition of the blastocyst and embryo, and the successful
establishment of pregnancy. Certainly infection with pathogenic
bacteria appears to preclude conception. Furthermore, there is
embryo mortality if uterine infection occurs with these bacteria
after conception (34). Viruses such as bovine virus diarrhoea
have a similar effect (26).

As the uterus is usually sterile, the presence of microbes or
pathogen-associated molecules appears to provoke a substantial
immune response. The uterine immune response is generated
by immune cells within the endometrium and by the endome-
trial stromal and epithelial cells. Indeed, it is the epithelial
cells that are the first line of defence against microbes in the
uterine lumen.

Innate immunity in the genital tract is highly dependent
on the expression of pattern recognition receptors (PRRs) to
detect pathogen-associated molecular patterns (PAMPs). Bind-
ing of PAMPs to PRRs activates signal transduction pathways
for mitogen-activated protein kinase (MAPK) and the nuclear
factor-kappa B (NFkB) transcription factors, leading to secre-
tion of prostaglandins, cytokines and chemokines (6, 22, 1).
Epithelial and stromal cells express toll-like receptor 4 (TLR4),
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the innate immune receptor for lipopolysaccharide (endotoxin,
LPS), which is the key PAMP of the common uterine pathogen
E. coli (12). This concept of endometrial cell expression of PRRs
is supported in other species by expression of other toll-like
receptors for bacteria and viruses (39, 14, 40). However, bovine
cell cultures have the advantage over other species because
they are free of contamination with professional immune cells
(13). The bovine TLR4 signalling pathways are also emerging
(3). This makes the bovine system a useful model for explor-
ing the mechanisms of uterine disease in other mammals as
well as cattle (12).

The effect of pathogen-associated molecules on uterine
cells is not limited to inflammation, but also affects endocrine
function. The principal hormones secreted by the endometrium
are PGF20 and PGE2, respectively, and the secretion of these
hormones is modulated by E. coli or LPS (13). The prediction
from the in vitro work is that uterine disease would extend the
luteal phase, which is what is observed clinically. Furthermore,
exogenous PGF2a is an effective treatment for uterine disease
and eicosanoids may modulate uterine immunity directly (21).
In vitro, LPS stimulates progesterone secretion from mixed
populations of luteal cells (including steroidogenic, endothelial
and immune cell types) to a level similar to that seen with
luteinising hormone (LH), but at higher concentrations LPS
kills the cells (8).

A large healthy oestrogenic follicle at the time of ovulation
is important for establishment of a successful pregnancy (28).
However, as well as effects on luteal function, uterine infection
also perturbs ovarian follicle growth and function (35). Cows
with uterine disease have smaller ovarian follicles and lower
peripheral plasma oestradiol concentrations. Furthermore, this
might be a localised effect of uterine infection on ovarian
function because when uterine bacterial growth scores were
high fewer first or second postpartum dominant follicles were
selected in the ovary ipsilateral to the previously gravid uterine
horn than the contralateral ovary (35).

At the level of the hypothalamus and pituitary, the
oestradiol-induced preovulatory LH surge is blunted when
bacterial endotoxin is infused into the uterus or administered
intravenously (29, 30, 2). Indeed, LPS or various intermediary
cytokines such as interleukin (IL)-1 or tumour necrosis fac-
tor (TNF)- block gonadotrophin releasing hormone (GnRH)
secretion and the pituitary responsiveness to GnRH pulses
(32, 2, 42). However, uterine infection does not appear to af-
fect peripheral plasma FSH concentration profiles, or ovarian
follicle wave emergence.
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SONOMICROMETRY - A METHOD FOR OBJECTIVE MEASUREMENT
OF UTERINE INVOLUTION IN CATTLE
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ABSTRACT

The pivotal factor for good fertility is an uncomplicated
puerperal period. Until now it is not possible to evaluate the
progress of uterine involution accurately, because there is a lack
of suitable methods. Sonomicrometry is a technique utilizing
piezoelectric crystals to measure distances. Each crystal is able
to transmit and receive waves of ultrasound. Distances between
crystals are then calculated based on the time taken for a wave
to travel between a transmitting crystal and its corresponding
receiver and its velocity of 1540 m.sec! in soft tissue. The
dynamic resolution of these distance measurements can be as
small as 0.0016 mm. Sonomicrometry has been widely used in
experimental cardiovascular physiology studies, but there are also
studies on gastrointestinal motility, muscle function and cervical
diameter in larger animals. In a first step, we tested the sono-
micrometry system in vitro, within a water bath. By implanting
the piezoelectric crystals into the myometrium of an isolated
uterus within the water bath, the maximal measurable distance
was approximately 20 cm. In a second step, four crystals were
implanted into the myometrium of the pregnant uterine horn via
laparotomy of a heifer two weeks prior to calving. The crystals
were positioned in a row on the curvature major with a distance
between two crystals of approximately 10cm. Recordings started
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on the day of operation. They were performed daily for four
hours until two weeks after parturition. In the third and fourth
week after birth recordings were performed on every other day.
Parallel to sonomicrometric measurements, the behaviour of
the animals has been documented and saved on video. During
the first week after surgery there were just moderate uterine
contractions. Amplitude and frequency increased towards calving
and contractions demonstrated a regular pattern and coordinated
propagation, with a few short periods of uterine quiescence. Di-
rectly after expulsion of the calf, a distinct decrease by 40% of
uterine length was observed. During the first week after calving
uterine involution was most prominent. The uterine contractions
showed a regular pattern with high frequencies and amplitudes,
which decreased in the course of time. While involution contin-
ued during the second and third week after parturition, there
were just irregular uterine contractions. Approximately at the
beginning of the fourth week p.p., the involution was completed
and uterine contractions showed a regular pattern with high
frequencies and low amplitudes. In conclusion, sonomicrometry
is a precise and objective method to measure uterine contrac-
tions and uterine involution during the peripartal period in cows.
Using this method in the future it may be possible to evaluate
the effects of different treatments on the uterus in cows during
pregnancy and the puerperal period in cows.
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ABSTRACT

Four Hungarian dairy farms were examined in order to
screen the occurrence and consequence of twin pregnancies in
dairy cattle. Between 2002 and 2007, data were collected from
twinning cows and their calves. In the 4 farms, 446 twin-calvings
out of 12 995 parturitions were evaluated. During the evaluation
the farms’ own annual mean productions were used as control
data. Data collection was based on a computer program (Riska)
and local documentations.

The mean occurrence of twinning in the 4 farms was 3.4
%. The highest incidence rate was found on Farm 1 (8.2 %),
while the smallest on Farm 4 (1.8 %), where the incidence was
constantly the smallest during the 6-year study period. The inci-
dence of twinnings showed a clear seasonality with higher rates
between April and July. There was a close correlation between
twin-calvings and parity. From the third or higher pregnancies
twin-calving was more likely to occur than in younger dams. The
gestation length of twin-carrying cows was shorter (4 to 8 days,
depending on farm). Milk production of the cows with twins

and the mean annual milk production of the farms were also
compared. Our results showed that milk production of the cows
with twins was higher than the farms’ average. on Farm 2, this
production difference was very low, but in the other 3 farms, it
was more than 400 kg, so that in one of them it reached 2200
kg. Twinning also had consequences on stock replacement, as
heifers originated from twin-calvings could be bred approximately
0.5-2.5 months later than those from single parturitions.

Postpartum reproductive performance showed that 33 to 54 %
of the cows carrying twins developed retained fetal membranes,
while it varied between 8 and 20 % among singleton dams. Cows
that delivered twins needed in average more than 10 days (5 to
23 days) from calving to first AI, more than 41 days for the
service period and more than 19 days for calving interval.

It can be concluded that twin-calvings have a harmful effect on
the reproductive performance despite the higher milk production
level of such dams. The higher frequency of calving difficulties,
the need of multiple uterine treatments, the longer service period
and the higher Al index are all additional cost factors.

CHANGES IN UDDERS OF COWS BELONGED
TO DIFFERENT FARMS IN POLAND

Malinowski E., Smulski S., Kaczmarowski M., Lassa H., Arczynska A.

Department of Pathophysiology of Reproduction and Mammary Gland, National Veterinary Research Institute,
Powstancow WIlkp. 10, 85-090 Bydgoszcz
Poland

e-mail: vetri@logonet.com.pl

ABSTRACT

The aim of the study was to characterize the health status
and occurrence of pathological changes in mammary glands as
well as isolation of etiological agents of mastitis in different
herds. A single clinical examinations of 2457 cows udders and

bacteriological examination of 6930 aseptically taken quarter
milk samples were performed in 20 farms that milked from 9 to
542 cows. At the moment of examination clinical forms of mas-
titis were stated in 0 % to 32.5 % of cows (7.31 % on average).
Acute forms of inflammations were noted in 1.1% and chronic
mastitis were noted in 2.62 % of quarters. Different degree of
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damages of teat end and teat canal ranged from 0 % to 14 %
of examined cows (3.54 % on average). Subclinical forms of
mastitis were noted in 35.72 % quarters (range from 12.35 % to
57.7 % in particular farms) of 63.51 % of examined cows (from
36.75 % to 78.95 % in particular farms). Staphylococcus aureus
was isolated on 80 % of farms, coagulase-negative staphylococci
on 100 %, CAMP-negative streptococci on 100 %, Str. agalac-
tiae on 15 %, Gram negative rods on 35 %, Arcanobacterium
pyogenes on 10 %, yeasts on 5 % and Prototheca spp. on 5 %

of examined farms. Predipping was applied regularly on 10%
of farms and sporadically on 5% of farms and postdipping was
regularly performed on 90% of farms. Full program of dry cow
therapy was applied in all farms. Infections and inflammations
were connected mainly with poor hygiene of udders and milking
equipment and faults in milking procedures.

Key words: cows; health status; mammary glands
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ABSTRACT

The study was carried out on herd of 154 dairy cows in
free stabling conditions with elevated boxes technologies. The
standard housing conditions were observed, and were used a
milking shed. At the beginning of the experiment health status
in herd was following: 21 healthy dairy cows, 68 cows with
abacterial form of mastitis, 42 with potential (latent) mastitis,
10 cows with subclinical, 2 with subacute, and 11 dairy cows
with the acute form of mastitis. At the end of experiment,
from the group of cows with healthy mammary gland, all cows
had a different form of mastitis: 9 cows abacterial, 5 potential
(latent), 3 subclinical, one dairy cow subacute mastitis, and 3
cows were in dry period. Marked changes in dairy cows group
with abacterial mastitis were determined: in 15 cows we found
out free restoring to health, in 22 cows initial status was live,
6 cows had a latent mastitis, 9 subclinical, 1 subacute, 1 cow
with acute form of mastitis, and 11 dairy cows were in drying
off, if they were healed. In the work were studied the dynamic
and distribution of udder health status in the dairy cows in free
stabling conditions, the standard farms conditions, applying hy-
gienic programs of milk store, and without therapy of mastitis
in first moment.

Key words: bacterial pathogens; dairy cow; intramammary
infection; mastitis
INTRODUCTION

Mastitis is the most common and most costly disease of

dairy cattle, shared the losses about 27 % from herd. More
factors, as for example changing housing conditions, are com-
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plicate in understanding of aetiology of intramammary infec-
tion (4). The several antimastitis measures, for purpose of the
prevention of mastitis and the reduction of udder infection,
were working-out.

All preventative measures have an identical signs centred
on: standardization dairy and housing technology, correct
function of the milking machine, supporting of specific and
nonspecific defence of the organism, therapy of the dairy cows
with other forms of mastitis, culling the chronically affected
cows (1, 5). The cows herd in term of genesis of the udder
infection is continuous varied complex. Unfavourable effects
from the backgrounds and the continual negative effects of
pathogenic bacteria influence the udder health status. These
factors accelerated changes in the udder health status.

Aim of our study was, in cow herd with constant housing
conditions, udder health status in cows was followed during
the two months.

MATERIAL AND METHODS

The characterisation of herd: The herd was consisted from
180 (Holstein breed, Slovak spotted breed) dairy cows. Dairy
cows were kept in cowshed K-167 using free stabling with
the elevated boxes. In the farm they used seasonal feeding
with grazing-land in the summer. Milking took place in the
tandem milking shed 2 x 5 MIELE, while in the maternal
ward (stall K-98 with tie stall) was used pipe line or movable
can milking. The study was preformed in 154 dairy cows, kept
in separated spaces of stall. Measures for the prevention of
udder health status in this group of cows during the 60 days
of examination not established. From this group were cull 24
chronically affected cows.



Methods of examination: Complex examination of the 154
cows was done three times during 60 days: on 0 day, 30" day,
and 60™ day. Individually examination consisted of:

- clinical examination of mammary gland according to
IDF (Bulletin, No 211, 1987)

- examination the first portion of milk, NK test reaction

- bacteriology examination of collected milk samples
(quarter samples)

Microbiology analyses were carried out according to IDF
Bulletin, No. 132, 1981; STN 56 0080; STN 56 0081; STN
56 0082. Bacteriology analyses were centred on the isolation
of Staphylococcus sp., Streptococcus sp., Arcanobacterium sp.,
E. coli.

Cultivation and identification of bacteria was performed
on the 5 % blood agar, Medium No. 110, Baird Parker agar,
Edwards, Endo agar. Colouring by Gram, catalase activity,
coagulation of the rabbit’s plasma, haemolysis, and the pig-
ments production were carried out, too.

Isolated bacteria were examined by the commercial set
STAPHYtest 16, STREPTOtest, ENTEROtest (PLIVA-Lachema,
Brno, Czech republic), and results were evaluated using the
identifying programme TNW, version 6.0 (PLIVA-Lachema,
Brno, Czech republic).

Table 1. Classification of udder infection according
to IDF (International Dairy Federation)

Examination
Mastitis .. NK test Bacterio-
Clinical reaction logy
acute +
Clinical ~ subacute -/flock of casein . N
chronic + -
Subclinical - + +
Latent - - +
+/ flock of casein +
Abacterial +/ flock of casein -

- +

RESULTS AND DISCUSSION

Abundance of the bacterial agens of mastitis, and the
number of infected cows in single examination in 154 cows are
presented in Table 2. Any measures were not applied on the
farm (therapy of the dairy cows with mastitis, standardization
dairy program, the stable disinfection), have had the complex
negative effect, which consisted in increasing the incidence
of mastitis from 42.2 % to 49.2 %. The number of dairy cows
infected by Streptococcus uberis and coagulase-negative staphy-
lococci increased. In 3 of the dairy cows was found a new
infection due to Streptococcus dysgalactiae. On the other side,
free restoring 10 dairy cows with Arcanobacterium sp. infection,
and 5 cows infected by Prototheca sp. we determinated.

Table 2. Abundance of the bacterial agens of mastitis, and
the number of infected dairy cows in single examination in 154 cows

Examinations day Day 0 Day 30 Day 60
Number of samples 154 137 130

Diagnosis n % n % N %
Infected cows 65 422 57 416 64 49.2
Non infected cows 89 578 80 584 66 508
Streptococcus uberis 23 14.9 23 16.8 29 223
Streptococcus dysgalactiae 0 0.0 2 1.5 3 2.3
Proteus sp. 1 0.6 0 0.0 0 0.0
Bacillus sp. 1 0.6 4 2.9 1 0.8

Coagulase-negative
25 16.2 21 15.3 31 238

stapfylococci
Arcanobacterium sp. 10 6.5 7 5.1 0 0.0
Prototheca sp. 5 3.2 0 0.0 0 0.0

The dynamics of udder health status in 154 cows on 0,
30th and 60th day of following are presented in table 3. On the
60th day of experiment, from the group of cows with healthy
mammary gland, all cows had a different form of mastitis: 9
cows abacterial, 5 potential (latent), 3 subclinical, one dairy
cow subacute mastitis, and 3 cows were in drying off.

In the group of 68 dairy cows with abacterial mastitis at
the start of the experiment, after 30 day health status was
following: 29 cows with abacterial, new infection was found
in 24 cows, from these 8 cows had acute form of mastitis and
9 cows were rejected. On the 60th day of experiment was fol-
lowing status: number of healthy cows increased, but also the
cows with subclinical mastitis increased. Culling the chronically
affected cows increased, too.

In the cows with latent form of mastitis on 0 day, on 30th
day were udder health status followed: 7 cows with healthy
mammary gland, 16 dairy cows with abacterial mastitis, 8
with latent form, and in one by one cow with subclinical and
subacute form of mastitis, 4 cows with acute the mammary
infection. At the end of experiment 11 cows had healthy
mammary gland, number of latent, subclinical and restored
cows increased.

In the groups with subclinical, subacute and acute forms of
mastitis at the beginning of experiment, were found improve-
ment of udder health status, during the following. From the
unfavourable initial status, only 1 cow with the acute and 3
cows with the subclinical infection was detected, at the end
of following.

From 133 affected cows on 0 day of experiment, on 30th
days were 117, and on 60th day were only 100 affected cows.
Abacterial form of mastitis was determinate, most frequently.
Higher increase in the incidence of subclinical form of mastitis
in the herd, was recorded from 30th to 60th day. Prevalence
of other forms of mastitis decreased during the two months
of the experiment.
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Table 3. Dynamics and distribution of udder health status in 154 cows on days 0, 30 and 60

The time of examination and udder health status

Day 0 Day 30 Day 60

. > = - E 8 = > = - Ei 2 =

Udder health 2 = 5 - s £ £ = 5 s 2 s £ £

status g S § 3 S 2 E S P § S S 2 5 5

) 5

4 = 2 — E Z & = 2 = E ] ~

Healthy 21 3 7 7 1 1 - 9 5 3 1 - 3

Abacterial 68 6 29 11 3 2 8 9 15 22 6 9 1 4 11

Latent 42 7 16 8 1 1 4 5 11 2 13 8 1 7

Subclinical 10 2 4 3 - 1 - 3 2 1 2 1 1

Subacute 2 - 1 1 - - - - 2 - - -

Acute 11 2 3 3 2 - 1 1 1 2 2 1 2 2

summary 154 20 60 33 7 4 13 17 30 36 29 24 3 8 24

Table 4. Dynamics of the incidence of abacterial mastitis in 154 cows herd
on days 0, 30 and 60 of investigation
Day 30 Day 60
Day 0
negative positive negative positive
]
Udder — 1 =

health z £ g = £ E o = £ g = = g o 2
4 == < = n n < == < s n n < &~
Abacterial 68 6 29 11 3 2 8 9 15 22 6 9 1 4 11
Acute 9 - 4 3 0 2 3 1 - - 1 2 1
Subacute 7 1 1 1 1 1 - - - 1 - 1 -
Subclinical 52 5 23 7 2 1 5 9 12 21 6 8 - 1 10

Dynamics of the incidence of abacterial mastitis in 154 cows
herd on days 0, 30 and 60 of examination are presented in
Table 4. Most favourable changes in the incidence of abacterial
acute mastitis we recorded after 60 days of experiment. Little
decrease in the incidence of the subclinical form of abacterial
mastitis was determined.

From our following of dairy cows during two months
resulted:

- the number of affected dairy cows increased from 42.2 %
to 49.2 %

- the number of dairy cows infected by Streptococcus uberis
increased from 14.9 % to 22.3 %

- coagulase-negative infection increased from 16.2 % to
23.8 %

- in 2.3 % of the dairy cows was found a new infection
due to Streptococcus dysgalactiae

- Arcanobacterium sp. infection, and cows infected Prototheca
sp. were not found at the end of experiment

- after 60 days in 21 healthy cows, inflammatory process
was determinate

- from 68 cows with abacterial form of mastitis, 15 were
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free restored, in 22 inflammatory process continued, 20 cows
were infected

- from 42 cows with latent mastitis - 15 were free restored,
in 2 cows was abacterial form determinate, in 13 inflamma-
tory process continued, in 9 cows the inflammatory process
progressed

- in the cows with subclinical mastitis at beginning im-
provement of health status in 6 cows were determinate (3 cows
restored, 2 with abacterial and one of these had a latent form
of mastitis), persist infection were found in 2 cows and acute
mastitis had one cow

- two cows came over from subacute to latent mastitis

- in the group (n=11) with acute form of mastitis was
terminal status following: in 2 cows was found acute mastitis,
in other cows improvement of health was recorded

- from all 154 cows, number of healthy cows increased
from 21 to 30 cows

On the base of our results, can be observe, that the udder
health status changed (from healthy mammary gland to acute
mastitis and rejecting from herd) without changes in housing
conditions during the production period.
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ABSTRACT

321 dairy cows with 912 udder quarters from nine dairy herds
and 143 ewes with 278 halves from three flocks were included
in the study. In bovine dairy herds 29 % of cows and 9.6 % of
udder quarters were infected with coagulase-negative staphylococci
(CNS). Somatic cell count in bovine milk did not significantly differ
between infected and uninfected udder quarters, irrespective of the
lactation number, on the contrary to ovine where the difference
was significant. Bovine mammary glands, infected with CNS did
not show any signs of inflammation, while in cases of infected
ovine mammary glands clinical signs were considerable. Two of
the most frequently isolated CNS species from bovine mammary
glands were S. haemolyticus and S. chromogenes. In ovine were
S. epidermidis and S. caprae. Considerable resistance rates to
betalactams were observed in S. haemolyticus.

Key words: coagulase negative staphylococci; dairy cows;
dairy sheep; intrammary infection

INTRODUCTION

Coagulase-negative staphylococci (CNS) are considered
to be minor mastitis pathogens. CNS can be isolated from

subclinical and clinical mastitis cases and also from other
part of the udder e.g. teat skin, teat canals and ducts (5, 15,
16). CNS intramammary infections (IMI) in bovine usually
cause no or mild clinical signs, however, Taponen et al.
(15) reported 14.3 % of CNS IMI caused considerable clini-
cal signs and Cooles ef al. (3) showed 29.1 % prevalence
of clinical IMI.

Mastitis is also an important disease in sheep. Clinical cases
are often severe; systemic signs are present and the condition
is obviously painful. Clinically affected halves frequently suffer
partial or complete damage and do not resume normal function.
Reduced milk yield leads to decreased growth of the lambs (7,
9). Although a wide range of microorganisms may cause ovine
mastitis, most cases are reported to be due to staphylococci
(2). Several reports indicate that CNS are the most common
cause of subclinical mastitis in dairy ewes (1, 11).

MATERIALS AND METHODS

Animals

321 dairy cows with 912 udder quarters from nine dairy
herds and 143 ewes with 278 halves from three flocks were
included in the study.
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Milk samples

Milk samples were taken from individual udder quarter/
half of cows/sheep and collected into autoclaved glass tubes
following teat desinfection with 70% alcohol after discarding
first streams of milk. Collected samples were kept cool and
sent to a lab the same day for bacteriological determination
and somatic cell counting.

Bacterial determination

Milk samples were streaked with a sterile swab within 24 h
on quarter plates of washed blood agar with sheep/bovine blood
and incubated at 37°C. After 48 h plates were examined for
aerobic bacterial growth. Gram positive cocci were considered
as Staphylococcus or Micrococcus species if they were catalase
positive. Differences in hemolysin production were classified
visually by an experienced observer as either -hemolysin posi-
tive or negative. The slide coagulase test was performed as
described by the manufacturer of the rabbit plasma (Biokar
diagnostics, France). Later on the API-Staph test (Biomerieux,
Macy I Etolle, France) was used for the final determination
of CNS strains.

Somatic cell counts

Milk samples collected for the bacteriological analysis were
used also for SCC. The samples were heated to 40°C in a water
bath for 15 min. Later on samples were double processed in a
Fossomatic 360 (A/S N. Foss Electric, Hillerod, Denmark)

Agar disk diffusion method

In bovine CNS isolates the tops of 4-5 colonies were picked
up from pure culture with a sterile loop. The colonies were
suspended in 5 ml of sterile physiologic saline. The inoculum
turbidity was standardized to equivalent of a 0.5 McFarland
standard. The entire surface of a Mueller-Hinton agar plate was
inoculated using a sterile swab. Disks containing ampicillin,
amoxicillin, kanamycin, linkomycin, neomycin, oxytetracycline,
penicillin, cephoperazone, oxacillin, cloxacillin and cefquinom
were placed using a sterile forceps onto agar surface and gently
pressed down to ensure contact. Plates were incubated at 35°C
for 20 h. Subsequently the diameter of the inhibition zone
around each disk was measured. This procedure is conforming
to the National Committee for Clinical Laboratory Standards,
documents M31-A2 and M2-A7.

RESULTS

Table 1. Prevalence of CNS IMI in nine dairy herds

To-
tal

Herd A B C D E F G H I

Preva-
lence 14.8 45 135 6.8 39 132 58 107 83 9.6
(%)

Table 1 shows prevalence of CNS IMI on a herd level.
Prevalence differs from 3.9 % (Herd E) to 14.8 % (Herd A).
The mean lactation of infected animals was 1.52.
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Table 2. Mean somatic cell counts associated
with CNS intramammary infections in cows

CNS n % Mean Min./max.
SCC(10%)* SCC (10%)*
S. chromogenes 24 30 105.7 6/224
S. haemolyticus 23 28.8 123.7 18/302
S. simulans 9 11.2 105.4 12/415
S. xylosus 9 11.2 267.9 5/605
S. epidermidis 6 7.5 134.2 23/315
S. hyicus 5 6.3 167 4/275
S. sciuri 4 5 79.8 28/212
Total 80 100 140.4 5/605

*cells.ml! milk

Table 2 shows average number of SCC according to dif-
ferent CNS. SCC differs between isolates of the same CNS
species as well between different CNS. Border line of 400.000
somatic cells/ml milk is exceeded in few cases. Two of the
most frequently isolated CNS species from bovine mammary
glands were S. haemolyticus and S. chromogenes.

Table 3. Mean somatic cell counts associated
with CNS intramammary infections in ewes

CNS n Mean
SCC (10)

S. epidermidis 22 2487

S. caprae 19 2083

S. hyicus 14 1253

S. simulans 9 930

Total 64 1878
Bacteriol. negative halves 194 92

Table 3 shows average number of SCC according to differ-
ent CNS isolated from ovine mammary glands.

Table 4. Antimicrobial susceptibility of CNS isolated from bovine
mammary glands

CNS Penicillin resistance rate ~ Ampicillin resistance rate
S. haemolyticus 83.3 % 94.4 %
S. chromogenes 39.1 % 39.1 %

Results of the agar disk diffusion method show high resis-
tance rate of S. haemolyticus and S. chromogenes strains against
penicillin and ampicillin.

DISCUSSION

Prevalence of CNS in dairy herds in a present study was lower
(Table 1) comparing to some studies (13, 14) and comparable
to the others. High percentage of S. haemolyticus strains (Table



2) isolated from bovine mammary glands is not very common.
We found only one study that reported high percentage of S.
haemolyticus strains among CNS (8). Our results comfirm
conclusions of other authors that CNS are found in younger
animals, mostly heifers (5, 6). Antimicrobial resistance of CNS
against betalactams is high (Table 4) and comparable to others
(3). Sampimon et al. reported 14.6 % prevalence of CNS
in mammary glands associated with high SCC. They found
out that quarters infected with S. epidermidis and S. simulans
had significantly higher SCC. In a present study mean SCC
in affected quarters was 140 400 cells/ml in milk (Table 2)
which was far below border line. Only in two isolates SCC
exceeded 400 000 cells/ml. No clinical signs were observed in
affected quarters nor animals. That leads to conclusion that
CNS isolated from bovine mammary glands in present study
did not play an important role in epidemiology of IMI.

The prevalence of CNS in ovine udder on a half level
was 23 % and comparable to some studies (4, 11), but much
higher then in others (10). The mean SCC in infected ovine
mammary glands was similar to mean SCC caused by major
mastitis pathogens in ewes and goats (4, 11) as well as in
cows (12). On the contrary to bovine CNS in ewes provoked
a significant immune response which could be shown in higher
SCC (Table 3).
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FRACTURE DIAGNOSIS AND TREATMENT IN SMALL RUMINANTS -
RETROSPECTIVE CLINICAL STUDY OF 15 CASES (2005-2008)
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ABSTRACT

In this retrospective study medical reports (2005-2008) of 15
small ruminant patients suffering from fracture were reviewed.
Species, breed, age, sex, results from clinical and orthopedic
examination, radiographic findings, therapeutic measures, time
until recovery and outcome were recorded. 2/15 cases were
caused by blunt trauma. In 13/15 cases no clear aetiology was
emerged. In the frontlimb (n=6) the following types of fractures
were diagnosed: three cases of epiphyseal fracture - two in the
distal radius and one in the distal metacarpal bone. Furthermore
one case of radius-ulna fracture and two cases of metacarpal

bone fractures were found. In the hindlimb (n=9) six cases of
femur fractures, two cases of metatarsal fractures and one case
of medial and lateral first phalanges fracture were reported.

Two patients were euthanized without therapy because of
poor prognosis. The remaining thirteen patients were treated
either by splint bandage application (n=7), osteosynthesis
(n=5) or amputation (n=1). Additional measures included anti-
inflammatory medication, stabling in a well-padded box with a
skid-proof floor and a controlled exercise programme. Systemic
antibiosis was administered in all patients with surgical therapy.
12/13 patients showed complete recovery, 1/13 was euthanized
after surgery because of failure of osteosynthesis.

SURGICAL TREATMENT OF A COMMINUTED
METACARPAL FRACTURE IN AN 800 KG BULL

Kofler, J.!, Wetchy, G.?

Department of Horses and Small Animals, Clinic of Orthopaedics in Large Animals
University of Veterinary Medicine Vienna, Veterinédrplatz 1, A-1210 Vienna
’NQ-Genetik Rinderbesamungs GmbH, A-3250 Wieselburg
Austria

Johann.Kofler@vu-wien.ac.at

ABSTRACT

To describe the clinical and radiographic findings and the
surgical treatment of a comminuted fracture of the metacarpus
3+4, and its long-term outcome in an 800 kg Simmental test
bull from a breeding station.
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MATERIALS AND METHODS

After clinical and orthopaedic examination of the symptom-
atic right forelimb, radiographs were taken in three different
planes (dorso-palmar, latero-medial, oblique).

The fracture was treated in general anesthesia applying the



technique of percutaneous transfixation. Two 6 mm Steinmann
pins were drilled into the distal radius, and the axis of the
fractured metacarpus was adjusted in a physiological alignment
under closed reduction. The Steinmann pins were incorporated
in a full limb cast covering the limb completely from the level
of the elbow to the claws (positioned in a straight axis of 180°
including the radius, metacarpus and phalanges).

RESULTS

The 19-month-old bull showed a non-weightbearing right
forelimb lameness, despite a “first-aid transport bandage using
PVC splints”. After positioning the bull on the surgical table
in left lateral recumbency, the transport bandage was removed
under sedation. The metacarpus showed an abnormal movement
within the bone shaft, an abnormal axis alignment, crepitus
and a large soft tissue swelling without skin injuries. After
radiography, a closed comminuted mid-metacarpal fracture
was diagnosed.

First change of cast was done 5 weeks after the surgery.
The Steinmann pins were removed as they had become loose
due to a slight superficial bone infection around the pins.
Radiographs already showed a moderate callous formation.
From this day on, only a full limb cast was applied for fracture
fixation. The cast was supported by an iron splint incorporated
in its lateral wall.

Twelve weeks after the surgery, only the cranial half of
the cast was retained. An exercise program was introduced
where the bull was made to walk twice a day for 10 minutes
each. After 14 weeks, a Robert Jones bandage was applied
and the exercise program was continued. After 17 weeks, the
fracture site showed a good and strong callus formation, and
therefore only a supporting bandage was applied from the
claws to the carpus.

The bull was hospitalized for a total of 131 days. At the
breeding station, first mounting of the bull was 33 weeks after
the surgery. It yielded 900 portions of best quality semen with
two services. Now, two and a half years after the treatment,
the bull still gives good breeding performance.

CONCLUSIONS

Due to economic reasons, comminuted metacarpal fractures
in adult and heavy dairy cows are rarely an indication for
surgical intervention. However, for highly valuable patients like
ours, a surgical treatment of such a fracture with a primarily
bad prognosis should be attempted. In valuable breeding bulls,
the costs of the treatment and a 33-week recovery period are
of secondary importance to the owner because if the surgery
is successful then the high treatment and recovery costs will
be soon amortized through semen production.

SEPTIC ARTHRITIS OF THE FETLOCK JOINT IN CATTLE -
DIAGNOSIS AND TREATMENT USING ARTHROTOMY AND JOINT LAVAGE

Kofler, J. !, Breinreich, B. !, Altenbrunner-Martinek, B.?

Department of Horses and Small Animals, Clinic of Orthopaedics in Large Animals
University of Veterinary Medicine Vienna, Veterinirplatz 1
A-1210 Vienna *Department for Farm Animals and Veterinary Public Health
Clinic of Ruminants, University of Veterinary Medicine Vienna, Veterinirplatz 1, A-1210 Vienna
Austria

Johann.Kofler@vu-wien.ac.at

ABSTRACT

To describe the clinical, radiographic and ultrasonographic
findings, treatment protocol and outcome of septic arthritis of
the fetlock joint in 32 cattle (1998-2008).

MATERIAL AND METHODS

The case records of 32 cattle (1 week to 7.5 years old)
suffering from septic arthritis of the metacarpophalangeal
and metatarsophalangeal joint were reviewed retrospectively
(1998-2008). We evaluated the age and breed of the animals,
the cause and duration of the joint infection, the clinical,

radiographic and ultrasonographic findings, involvement of
other synovial cavities of the affected digit, the results of arth-
rocentesis and cytology of the aspirated fluid. Additionally, the
intraoperative findings, the number of joint lavages applied in
each case, the peri- and postoperative medical treatment, the
time of recovery, the outcome and the reasons for euthanasia
after stating the diagnosis were assessed.

RESULTS
Arthrotomy and joint lavage was carried out in 12/32

cattle under intravenous regional anesthesia applying a rub-
ber tourniquet at the proximal metacarpus/metatarsus. The
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patients were fixed in lateral recumbency on the surgical
table. Arthrotomy, using one or two surgical approaches, was
performed in all the cases showing a sero-fibrinous, fibrin-
ous or fibrino-purulent arthritis. This classification of joint
inflammation was carried out by the macroscopic evaluation
of the synovial fluid aspirated by arthocentesis. Repeated joint
lavages (3 to 10 times) were also performed under intravenous
regional anesthesia. Treatment was successful in 10 of these
12 cattle. Two cattle had to be euthanized 12 and 15 days
after arthrotomy due to persistent bone infection. Peri- and
postoperative systemic antibiotic treatment was given for 7 to
18 days. NSAIDs were administered for a maximum of 5 days.
The mean time of postsurgical recovery was 18.8 days (+ 4.6).
Twenty cattle showing a purulent arthritis of the fetlock with
osteolysis/osteomyelitis and concurrent septic inflammations
of other digital joints and/or the digital flexor tendon sheath
were euthanised without treatment.

In 27 cases, the fetlock joint infection was caused by pen-
etrating infected wounds. The mean age of the wounds at the

time of first examination was 7.6 days (1 to 35 days; + 6.3).
Only in 4 cattle, the wounds were 1 to 3 days old. In 3 cattle,
the fetlock joint infection developed from septic claw diseases
and in 2 cattle a haematogeneous spread was responsible.

CONCLUSIONS

Treatment of septic sero-fibrinous, fibrinous or fibrino-
purulent arthritis of the fetlock joint in cattle is a challenging
procedure. Besides the primary surgical approach, there is
need for repeated joint lavages, long-term administration of
antibiotics, and special bandage techniques for immobilisation
of the limb, especially for dorsally located large wounds. The
cost of such a treatment is high, requiring the owners consent
and readiness to take the risk. The prognosis of septic fetlock
arthritis caused by penetrating wounds strongly depends on
the age of the wound, and extent of involvement of the joint
structures at the time of surgical intervention.

IS THERE ANY POSSIBILITY TO ASSESS
LAMENESS IN TIED COWS?

Zemlji¢c, B.

Veterinary Polyclinic Ormoz d.o.o.,
Slovenia

borut.zemljic@veterina-ormoz.si

ABSTRACT

There are many publications about diagnosing lameness in
cattle, but it is currently only one published article about how
to assess lameness in tied cows. Although welfare standards
in the future may lead to the phasing out of the tied systems
especially in Middle Europe majority of cows are still in tied
systems. The aim of the project was to determinate indicators
for lameness in tied cows. Among the indicators was rotation of
the feet, way of resting a foot, standing of the edge of a step,
repeated stepping, and uneven weight bearing feet when moving
sideways in the stall. Additional to direct signs we try to assess
also some secondary signs as decubitus signs on skin on level
of carpal, tarsal and hip joint.

One observer firstly recorded presence or absence of these
indicators in 100 cows in different herds and afterwards every
cow was put on the table and all eight claws were pared and
controlled for pathological changes. The optimum combination
of sensitivity and specificity of lameness detection in the stall
was achieved by requiring at least two positive indicators to
confirm lameness.

With such combination of any proposed primary and second-
ary indicators it was proved that lameness can be scored reliably
also in tied stalls.
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INTRODUCTION

There are only few publications about diagnosing and as-
sessing lameness in tied cows. In central European countries
as Slovenia and Austria still most animals are tied. Although
pasture was one of very common and popular part of the sys-
tem, in last years because less and less people are involved in
breeding and production procedure, pasture is time and labour
consuming, especially in tied cows system. Therefore it is dif-
ficult for owner and also for veterinarian to assess lameness
in such conditions.

Our team try to follow protocol of some Austrian authors
who try to assess lameness in tied cows with the difference
that we trimmed all cows after assessment on their standing
place. In housing systems where cows are generally kept tied
assessing of lameness is often very difficult, due to lack of
space, unsuitable layout of buildings or the fact that animals
are unfamiliar or owner is not able to manage to move the
cows and observe them during the movement.

During the research time we try to determine indicators
for lameness in tied cows and prove all the diagnosis with
correction in the booth.



MATERIAL AND METHODS

In our practice we follow process of diagnosis and after-
wards the results of correction process in 100 tied cows in 37
different stalls. After the owners was alert and ask for help
in their herds because of some problems they have with their
animals, firstly four veterinarians made assessment of posture
of animals and according to certain criteria assess potential
reason for lameness of the animals.

Among the indicators was rotation of the feet, way of rest-
ing a foot, standing of the edge of a step, repeated stepping,
and uneven weight bearing feet when moving sideways in the
stall. Additional to direct signs we try to assess also some
secondary signs as decubitus signs on skin on level of carpal,
tarsal and hip joint.

Afterwards one skilled veterinarian performs a correction
of all assessed animals and photographically documented the
lesions found.

An assessment procedure was performed as follows:

The cow was observed standing undisturbed in the stall
and presence of any indicators were noted. If the animal was
lying at the time of arrival of assessors we try to raise the cow
and afterwards left her for few minutes to make their normal,
standard position.

The cow was also moved on the tied place left and right as
far the system allows. Afterwards assessor made an assessment
and put most possible diagnosis as the reason for lameness.

Every animal in the project was afterwards put in to the
booth and only one veterinarian made correction with docu-
mentation of the findings.

Within all animals assessed by other three assessors an addi-
tional assessment was made just before the correction procedure
and both assessment were compared. We also take data about
regular claw correction in the herd and opinion of the owner
about assumed percentage of lame cows in the herd.

RESULTS

Out of 100 cows in the project 86 were assessed to be lame
because of some changes on a claw or at the very near of the
claw. 14 animals were not diagnosed as lame.

In the 86 lame animals after correction we found in 77 cows
pathological changes, which were definitively reason for the
lameness. In 9 cows we did not find any pathological changes,
only small deformations, which obviously lead to show some
difficulties in standing and rising of the animal.

In 14 negative animals during assessment in 3 cases we
found during correction procedure pathological signs, what
means that those animals were false negative during the as-
sessment procedure and no of the indicators were present at
the time of assessment.

The optimum combination of sensitivity and specificity of
lameness assessment in tied cows systems were presence of
at least two indicators. The best indicators were definitively
way of resting a foot and repeated stepping. Also finding of
decubiti on skin at the level of tarsal and metatarsal joint on

the outer side of affected leg was very good indicator.

In 86 % of all animals assessment was made correctly in
9 % of cases we have to deal with false positive detection and
in 3 % of all cases the result was false negative. Sensitivity of
the procedure is 0.9663 what actually show high liability of
the procedure. Specifitiy is 0.8235 what is actualy folow up
of specific population in the research.

Diseased animals

Animal population Positive Negative
Diseased animals 86 9
Healthy animals 3 14

DISCUSSION

In the research the majority of the indicators we decided
proved to be specific for lameness and also in tied systems
there is quite high probability to diagnose lameness when at
least two indicators are positive. Secondly there is necessity
to have an experienced person for assessor. The best indicator
in our cases was way of resting a foot and repeated stepping.
Also rotation of the foot for more than 15 degree was relatively
reliable indicator of lameness. The fact is that rotation may
occur as consequence of conformation or even claw overgrowth
without to have any pathological changes on claw. In some false
positive assessment we have to deal with this problem.

Second problem of research population was, that we did
not look for lameness in healthy herds and pick out diseased
animals, but we used this assessment in cases where the owner
already notice some problems and we only try to prove if
with only observation it is possible to diagnose what kind of
changes we would find on feet. With decision for such popu-
lation we actually minimise the possibility to make mistakes
in assessment.

In other experiment made by group of Welfare Quality
Project they suggested that weight shifting with a foot could
be also result due to nervousness or other irritation. In our
cases we can not agree with such statement. We agree that
degree of movement in tied stalls is very limited and it can
reveal a reluctance to bear weight on a foot as the cow moves
sideways. Movement of the front feet cannot often be achieved,
so the method is likely to underestimate or not to detect front
foot lameness more than hind foot lameness.

In the case of sole ulcer on the outer claw the most reliable
indicator was always standing on the edge of the step, because
cows try to unload pressure on diseased point on the sole.

The final decision of the method of assessment was that all
mentioned indicators are very reliable in the case we have to
do with suspicion of pathological changes already at the time
before visit. If all those indicators are reliable also in healthy
herd where we must pick out animals suspected to be lame
among haelthy population is matter of further investigation.
Any method where reliability of detection is under 70 % could
be questionable. Also it is necessary to produce such a method
which could be performed also from relatively inexperienced
veterinarian or even lay person.
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In conclusion, using a combination of proposed indicators
with an experienced professional, lameness can be detected
reliably also in tied systems. The sensitivity of the method
depends on experience of the professional and on step of de-
velopment of pathological changes on foot and is in optimum
constellation not worse than in the case of using methods
requiring the cows to walk.
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ABSTRACT

We report the case of 3 Holstein calves which were sent
to our clinic from a farm that has many problems with bron-
chopneumonia and diarrhoea in newborn calves. Despite a lot
of drugs there was not even a positive effect observable. When
visiting the farm we also noticed 3 calves (one male, 2 females)
age ranged from 4 to 6 weeks with foot drop due to unilateral
weakness of active dorsiflexion of the fetlock. The clinical ex-
amination offers that 2 calves (one male, one female) are passive
but not active able to extend and to flex both the tarsal articula-
tion and the fetlock of the right respectively the left hind limb.
These clinical findings lead to the diagnosis: tibial nerve palsy.
We decide to treat this calves conservatively by a cruropedious
cast over 2 weeks. The additional therapy consists of using non
steroidal anti-inflammatory drugs and antibiotics. After remov-
ing the cast the tibial nerve palsy seems to be nearly healed
and the 2 calves have achieved active extension and flexion of
the tarsal articulation and the fetlock. In the following weeks
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the calves get physiotherapy by leading them over rough ground
a few times per day. 12 weeks after sending to our clinic the
calves were released.

The clinical examination of the third calf (female) offers an
inability to extend the tarsal articulation and the fetlock and a
reduced flexion of the fetlock of the left hind limb. Additionally
this calf has a temperature and suffers from a phlegmone the
whole hind limb. We decide to euthanize this calf due to the
complications and order a diagnostic autopsy. The pathological and
histopathological examination shows a commune peroneal nerve
palsy. Because of knowing the effort to treat bronchopneumonia
and diarrhoea by lots of drugs we suppose that the nerves palsies
are probably associated with a wrong placed injection.

Furthermore all 3 calves suffered from bronchopneumonia
caused by Mannheimia haemolytica and diarrhoea caused by
Cryptosporidia.

Key words: calf; tibial nerve palsy; commune peroneal nerve
palsy; cast
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ABSTRACT

We are presenting overview of hoof diseases of high-productive
dairy cows in Slovakia and assessment of contemporary situation
in relationship with farming conditions associated with intensive
farming technologies. Full-grate floor (unsuitable materials and
slimy surface, very abrasive surface, thin walkway surface of
grates) caused intensive traumatization of horny claw and con-
sequently corium of dairy cows. Insufficient hygiene, inadequate
correction of foot increased incidence of different diseases in
region of digital skin (necrobacilosis dermatitis interdigitalis)
and specific traumatic inflamation of the corium.

In the case of high increase of yield of milk in different farms
in connection with unkeeping of optimal technologic parameters
we found changes of incidence and disease types of claws and
skin of limbs (laminitis, dermatitis digitalis) of dairy cows.

We determined increased food demand. Inadequate diet of
the high-productive dairy cows resulted in decreased occurrence
of hoof diseases, especially diseases of claws, and reduced age
of dairy cows.

We are presenting an overview of prevention principles of
hoof diseases from the point of view of necessary and carefully
analysis of high claw morbidity of dairy cows bred in 3 individual
farms. Hoof diseases in some dairy cows breeding are today the
most common causes of their early elimination from reproduc-
tion. Incidence of lameness like clinical sign of pain of dairy
cows claws in monitored farms was about 25-60 %.

Functional correction of claws, desinfecting baths, routine
lameness diagnosis, adequate food and sufficient hygiene of
environment are the main points for reduction of economical
looses because of claw diseases of dairy cows.

COMPARISON OF THE EFFECT OF FEEDING OF CRIMPED
AND DRY CORN GRAIN IN HIGH PRODUCING DAIRY COWS

Brydl, E.!, Tirian, A.!, Konyves, L.!, Jurkovich, V.!, Tegzes, V.!
Farkas, R.!, Horvath, L., Torok, M.2, Karnoth, J.3, H. Miettinen, H.*
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ABSTRACT

The aim of the study was to measure the effect of feeding
of crimped corn grain with high moisture (DM =~ 70 %) vs. dry
one on the rumen fermentation, energy, protein and acid-base
metabolism, health status, reproductive performance, daily milk
production and milk composition of high producing dairy cows.
Kemisile 2 S was used as preservative at crimping with the
dosage of 4.2 kg.t'. The experiment was carried out at a large
scale dairy farm with 1000 head of Holstein Friesian cows.

The milk production of the cows was 99593 litres yearly. Two
hundred in calf second and third parity Holstein Friesian cows
were selected randomly to control and experimental groups, 3
weeks prior to expected parturition. Rumen fluid, blood and urine
samples were taken for laboratory examinations once a week in
the first month and once month onwards the experiment four
times. The corn silage based diet was identical for both groups
except for the control animals received dry and the experimental
cows crimped corn with 30 % moisture content during the trial.
The total concentration of volatile fatty acids in rumen fluid of
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the experimental cows was superior to the controls by 12.1 %
on average. The acetate ratio of the experimental cows was su-
perior to the controls by 13.4 % on average (P < 0.0003). The
glucose concentration in the blood samples was higher in the
experimental cows than in the controls by 5.7 % on average. The
aceto-acetic acid concentration in blood samples of the experi-
mental cows was inferior to the controls by 46.8 % on average
(P <0.0496). The NEFA concentration of blood samples in the
experimental cows was inferior to the controls by 22.4 % on
average. The BCS loss was less in the experimental cows than
in the controls. The period of calving to first heat was shorter
by 1.6, calving to first AI by 6.6 and calving to conception by
4.4 days in the experimental cows. The daily milk yield of the
experimental cows exceeded the control’s milk production by
4.33 kg on average (P < 0.001). Conclusions can be drawn as
following: more favourable rumen fermentation, more balanced
energy and protein metabolism, better health status, higher daily
milk yield, higher milk protein concentration, better reproductive
performance can be achieved by feeding of crimped corn instead
of dry one. The favourable biological effect of feeding of crimped
corn could be in relation with may be better digestibility and
consequently better utilisation of that.

Key words: crimped corn; dairy cow; rumen fermentation;
health; milk production

INTRODUCTION

In several parts of the world increasing size of the dairy
farms and the demand for high production of the cows as
well as the health and good reproduction performance of the
herds are conditions to survive the competition is found. The
expertise within the field of dairy nutrition is of importance
to be able to optimize the production, health and reproduction
of the animals and their welfare in the future. Due to the high
incidence of metabolic diseases in connection with the modern
milk production technology is it important to take nutrition
and animal welfare into considerations.

MATERIAL AND METHODS

Aim of the study

The aim of the study to measure the effect of feeding of
crimped corn grain with high moisture (DM =~ 70 %) on the

- energy metabolism and rumen fermentation,

- protein metabolism

- acid-base balance,

- health status,

- daily milk production,

- milk composition,

- cost of the milk production of high producing dairy cows

under field condition.

Crimping

In the late 1960’s a Finnish farmer and engineer Aimo Korte
developed a method of processing and storing grain with this mois-
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ture content: crimping. Crimping means rolling grain by using a
roller mill, applying acid or some other preservatives to it and
than putting it into storage.

For the crimping process the grain is harvested when its mois-
ture is between 30 % and 45 % and it is at its nutritional peak.
Crops will normally be at this level three to four weeks before
conventional harvest date. It is also possible to harvest the grain
a little bit dryer, but then some water needs to be added during
preservation. As added water is absorbed slowly it is recom-
mend combining while the moisture rate is suitable. Than the
grain is rolled and the seed coat is cracked exposing the starch
by passing through a hopper fed crimping machine. During
this process the crimping machine adds a special preservative to
the grain' which maximises nutrient retention in the clamp and at
feed out. All common crops are suitable for crimping such as corn,
barley, wheat, oat, maize, peas, beans, soy, linseed and lupines.
In Scandinavia and UK they feed cattle, pigs, poultry and horses
successfully with crimped grain.

Design of the experiment

Two hundred in calf second and third parity Holstein
Friesian cows were selected randomly continuously to control
and experimental groups with 94 head of cows in the control
group and 102 animals in the experimental one, 3 weeks prior
to expected parturition. The grouping was carried out just
some days before starting the experiment, according to the
stage of gestation of the cows. The age of the cows, previous
lactation and actual BCS of cows was taken into consideration
at the selection.

The duration of the experiment was 140 days.

Within the groups “group nucleus” of 13 clinically healthy
cows was assigned in each group for taking rumen fluid, blood
and urine samples for laboratory examinations.

The health and the nutritional status of the cows were
monitored by metabolic profile test (MPT). Only clinically
healthy cows were sampled. Clinically healthy cows did not
show any symptom of any disease (e.g. mastitis, lameness,
diarrhoea etc).

Feeding regime

The feeding regime of the control animals was the same as
usual at the dairy farm during the duration of the trial. The
corn grain receiving the controls was dry. The daily ration
of the experimental cows was the same one as the controls
except of corn grain. The experimental cows received crimped
corn grain with high moisture content (DM =~ 70 %) during
the trial.

The ration composition is summarised below:

'In the present experiment Kemisile 2 S was used with the dosage
of 4,2 kg/t



Early and peak

Stage of lactation b Close-up lactation
Feeds Control Experi- Control Experi-
mental mental
Corn silage (kg) 15 15 22 22
Alfa-Alfa haylage
3 3 7 7
(kg)
Grass hay (kg) 2 2
Pea straw (kg) 1 1
Wheat straw (kg) 1 1 1 1
Wheat bran (kg) 1 1 0.9 0.9
CGF (kg) 1 1 1.5 1.5
Sunflower meal,
expeller (kg) 1.6 1.6 1.3 1.3
Premix (kg) 0.2 0.2
Dalr.y sprinter (Car- 0.9 0.9
gill conc!, kg)
Lactoplus energy
(Cargill conc, kg) 27 27
Corn grain (dry; kg) 1.4 5.7
Crimped corn 2.0 9

Rule of sampling

Milk composition was measured according to the rule of
Hungarian Milk Recording (G6do6llé, Hungary). Rumen fluid,
blood and urine samples were always taken 3 hours after the
morning feeding. Rumen fluid was taken by using of Dirksen
tube into glass bottles and they were corked hermetically in
order to avoid the slipping away of VFAs. Blood and urine
samples (20 ml each) were taken from the subcutaneous ab-
dominal vein and via metal catheter from the urinary bladder
into test tubes, respectively. Samples were cooled to 4°C and
transported to laboratory for further analysis. Clotting of the
blood was prevented by adding of 50 ul of heparin in each
test tube.

Timing of samplings

The rumen fluid, blood and urine samples were taken
from the cows of “group nucleus” according to the time?
scheduled here:

Sampling/
1 11 v v Vi viI Vit
Groups
2 +2-5 +14 +3  +30 +60 +90
Control +120d
wks d d wks d d
Experi- 2 +2-5 +14 +3  +30 +60 +90
+120d

mental wks d d wks d d

’The times of sampling related to calving date. E.g. -2wks, two weeks
prior to expected parturition, +14 d, 14 days after calving.

RESULTS

Rumen fermentation

The rumen fermentation was monitored by the determina-
tion of VFAs and lactic acid concentration of rumen fluid,
calculation of VFAs ratio as well as the rumen fluid pH was
measured.

The rumen fluid pH was ranging within the physiological
range apart from the controls at sampling 5 and the experimen-
tal animals at sampling 6 and 8 it exceeded the upper limit of
the physiological range by 2.71, 0.71 and 0.43 %, respectively
Although in these cases the pH exceeded the upper limit
of the physiological range but it was no remarkable and no
significant. So it can be stated that the pH did not indicate
ruminal acidosis or alkalosis during the trial.

The acetate concentration in rumen fluid of the experimen-
tal cows was superior to the controls by 26 % on average (P
< 0.0333). At the 1st, 2nd, 3rd, 4th, 5th, 6th, 7th and 8th
sampling the acetic acid concentration was superior to the
controls by 27.8, 58.9, 27.5, 34.4, 11.6, 14.5, 31.5, 4.9 and 26.0
%, respectively, indicating more favourable rumen fermenta-
tion. The difference between these values was significant at
sapling 1, 2 and 3, at P < 0.04, P < 0.00001 and P < 0.01,
respectively. The acetate is one of the most important energy
sources because 1 mol acetate produces 10 mol ATP in the
intermediary metabolism.

The propionate concentration in rumen fluid of the experi-
mental cows was inferior to the controls by 5.8 % on average.
The difference in the average concentration of propionate was
1.08 mmol/l during the trial, which is not so considerable and
not significant. At sampling 1, 6, 7 and 8 the propionate con-
centration of control animals was superior to the experimental’
one by 6.6, 30.5, 27.7, and 20.8 %, respectively, and at the
2nd, 3rd, 4th and 5th sampling the propionate concentration
of experimental cows was superior to the controls by 46.8, 0.8,
6.3 and 0.2 %, respectively. The difference between the ruminal
propionate concentration of the two groups was significant at
sapling 2 and 6, at P < 0.02 in both cases.

The n-butyrate concentration in rumen fluid of the experi-
mental cows was superior to the controls by 17.0 % on average.
At sampling 1, 2, 3, 4, 6, 7 and 8 the n-butyrate concentration
of experimental animals was superior to the controls by 5.7,
52.9, 2.7, 57.5, 8.3, 0.8, and 23.8 %, respectively and at the
5th sampling it was inferior to the controls by 4.4 %. The
difference between the n-butyrate concentration of the two
groups was significant at sapling 2 and 4, at P < 0.004 and
P < 0.014, respectively.

There was considerable and significant difference in the
i-butyrate concentrations of both groups.

The total concentration of volatile fatty acids (TVFAs) in
rumen fluid of the experimental cows was superior to the
controls by 12.1 % on average. At the 1st, 2nd, 3rd, 4th, 5th,
7th and 8th sampling it was superior to the controls by 12.6,
49.2, 10.9, 25.7, 2.2, 8.1 and 3.3 %, respectively, indicating
more favourable rumen fermentation, consequently more bal-
anced energy metabolism. The difference between the TVFAs
concentration of the two groups was significant at the 2nd
sampling at P < 0.0004 level. At sampling 6 the TVFA con-
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centration in the experimental animals was inferior to the
controls by 3.6 %.

There was no remarkable and significant difference in the
concentration of valeric, i-valeric and capronic acid of both
groups.

The acetate: propionate ratio in rumen fluid of the ex-
perimental cows was 2.83 : 1 and in the controls 2.09 : 1 on
average indicating more favourable rumen fermentation in the
experimental ones because in this case the ratio is nearer to
the optimal 3 : 1. The difference between the values of the
two groups was significant at P < 0.01 on average.

The acetate ratio in rumen fluid of the experimental cows
was superior to the controls by 13.4 % on average (P < 0.0003).
At the 1st, 2nd, 3rd, 4th, 5th, 6th, 7th and 8th sampling it
was superior to the controls by 16.4, 6.1, 14.9, 8.0, 10.8, 19.6,
23.1 and 9.5 %, respectively indicating more favourable rumen
fermentation. The difference between the acetate ratio of the
two groups was significant at sampling 3, 4, 5, 6, and 8§ at
the level of P < 0.0007, P < 0.044, P < 0.01, P < 0.0002, P
< 0.015, respectively.

The propionate ratio in rumen fluid of the experimental
cows was inferior to the controls by 17.6 % on average (P <
0.0127). At the Ist, 2nd, 3rd, 4th, 5th, 6th, 7th and 8th sam-
pling it was inferior to the controls by 18.0, 0.6, 10.6, 18.5, 6.3,
29.5, 34.0 and 17.2 %, respectively. The difference between the
propionate ratio of the two groups was significant at sampling
1, 4, 6, 7 and 8 at the level of P < 0.0017, P < 0.0096, P <
0.0009, P < 0.0009 and P< 0.049, respectively.

The n-butyrate ratio in rumen fluid of the experimental
cows was inferior to the controls by 3.0 % on average. At the
2nd, 4th, 6th and 8th sampling it was superior and the 1st,
3rd, 5th and 7th sampling it was inferior to the controls by
1.0, 27.0, 12.2, 19.3 and 12.7, 6.2, 3.5, 6.7 %, respectively. The
difference between the values of the two groups was significant
at sapling 1, 4, and 8 at the level of P < 0.028, P < 0.011 and
P < 0.026, respectively.

There was no remarkable and significant difference in the
concentration of valeric, i-valeric acid ratio of both groups.

There was no detectable lactic acid concentration in the
rumen fluid samples of both groups at all the samplings dur-
ing the experiment.

Health status of the cows

The health status of the cows in connection with the feed-
ing was tested by performing metabolic profile test (MPT) and
data were collected concerning the reproduction performance
of the cows. The MPT involved the monitoring of energy
balance, revealing the subclinical fat mobilisation syndrome
(fatty liver) and hyperketonaemia (subclinical ketosis) as well
as monitoring the acid-base metabolism.

The energy balance (carbohydrate and lipid metabolism)
was monitored by determination of glucose, aceto-acetic acid
and NEFA concentration in blood samples, as well as the data
concerning to the acid-base metabolism in urine samples were
also taken into consideration because these values give indirect
information on the energy metabolism. Performing the MPT
subclinical hyperketonaemia was monitored by determination
of aceto-acetic acid concentration in blood samples, subclinical
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fat mobilization syndrome was detected by measuring NEFA
and AST values in blood samples.

The glucose concentration in the blood samples was ranging
within the physiological range apart from the control cows at
last sampling and it was higher in the experimental cows than
in the controls by 5.7 % on average during the experiment.
At the Ist, 4th, 5th, 6th, 7th and 8th sampling the glucose
concentration was superior to the controls by 4.1, 15.9, 11.4,
2.8, 6.9 and 39.0 %, respectively. At the last sampling the low
glucose concentration indicated hypoglycaemia in the control
animals. The difference between the glucose concentration of
the two groups was significant at the 5th (P < 0.05) and the
8th samplings (P < 0.001).

The aceto-acetic acid concentration of blood samples in the
experimental cows was inferior to the controls by 46.8% on
average during the trial (P < 0.0496). It remained within the
physiological range at all the samplings except for the controls
at sampling 2 to 5, it was remarkable high indicating hyperket-
onaemia but in spite of this fact no significant difference was
found at these sampling times. The aceto-acetic acid concentra-
tion in the controls was superior to the experimental cows by
44.9, 56.4, 79.4, 70.8 % at the 2nd, 3rd, 4th and 5th sampling,
respectively (Table 17 and Figure 17-18). The hyperketonaemia
(subclinical ketosis) was diagnosed by the > 0.1 mmol/l aceto-
acetic acid concentration in blood plasma.

The occurrence rate of hyperketonaemia was 76.9, 42.9,
28.6, 7.1, 21.4 and 15.4 % in the control cows at the 2nd, 3rd,
4th, 5th, 7th and 8th sampling as well as 7.7, 16.7, 16.7, 7,7
and 15.4 % in the experimental animals at sampling 1, 2, 3,
7 and 8, respectively.

The NEFA concentration of blood samples in the experi-
mental cows was inferior to the controls by 22.4 % on average
and no significant difference was found during the trial. It
was remarkable elevated in the experimental cows at the 2nd
sampling and in the controls at sampling 2 to 5 indicating
increased lipid mobilization. The NEFA concentration in the
controls was superior to the experimental cows by 23.4, 42.9,
45.9, 37.0, 29.1 % at the 2nd, 3rd, 4th, 5th and 6th sampling,
respectively. At the Ist sampling the NEFA concentration of
the experimental cows was higher than in the controls.

The AST activity value in blood plasma exceeded the up-
per limit of the physiological range during the experiment,
which may be caused by the relatively high concentration of
copper (= 50 ppm) in the ration offered to all the cows. It
was remarkable elevated in the experimental cows at the 6th,
7th and 8th sampling and it was superior to the controls by
73.7, 79.9 and 67.8 % at the level of P < 0.0015, P < 0.0025,
P < 0.0017, respectively.

The subclinical fat mobilisation syndrome (subclinical fatty
liver) was detected by the > 0.2 mmol/ NEFA concentration
and the > 80 AST activity value in blood plasma.

The occurrence rate of subclinical fat mobilisation syndrome
was 100.0, 78.6, 50.0 and 35.7 % in the control cows at the
2nd, 3rd, 4th and 5th sampling as well as 46.2, 84.6, 46.2,
23.1 and 27.3 % in the experimental animals at sampling 1, 2,
3, 4 and 5, respectively.



The acid base metabolism

The pH value of the blood was ranging within the physi-
ological range during the experiment and did not show any
disturbances of acid-base metabolism.

The pCO,, TCO,, ABE, SBE, HCO, and SBC values were
higher by < 10 % than the upper limit of the physiological
range, which may be caused by the inorganic buffer (sodium
bicarbonate) offered ad libitum to all the cows traditionally,
in order to prevent the rumen acidosis. In spite of this fact
the rumen fluid pH was ranging within the physiological range
apart from the Sth, 6th and 8th samplings.

The urinary pH was ranging within the physiological range
at the Ist sampling and from the 2nd sampling onwards the
experiment it exceeded the upper limit of the physiological
range by 11.3 - 11.7 % on average and it ranged between 8.7
- 149 %.

The < 100 mmol/l NABE values indicated moderate acid
load in both groups of cows 2 weeks prior to expected parturi-
tion at the st sampling but from the 3rd sampling onwards
the experiment the NABE value exceeded the 200 mmol.I" in
both groups, which may be caused by inorganic buffer offered
to the cows.

PRACTICAL RESULTS (Farm data)

Body condition

The BCS of control cows was superior to the experimental
animals by 0.1 score on average and exceeded the experimental
at sampling 1-5 by 9.3, 2.6, 4.9, 6.1 and 15.2 % respectively.
From the 6th sampling (two months after calving) onwards
the experiment the BCS of experimental cows exceeded the
control’s by 3.9, 4.6 and 3.9 %. It means the BCS loss was
less in the experimental cows than in the controls indicated
more balanced energy metabolism.

Reproductive performance
The days from calving to first heat, days from calving to
first artificial insemination (AI) and days from calving to

conception were evaluated. The period of calving to first heat
was by 1.6, calving to first AI by 6.6 and calving to concep-
tion by 4.4 days shorter in the experimental cows, than in
the controls.

Milk production and milk composition

The daily milk yield of the experimental cows exceeded
the control’s milk production by 4.33 kg on average. The
difference between the daily milk production was significant
at P < 0.001.

The butter fat concentration in milk of the control cows was
superior to the experimental animals by 0.2 % on average and
the difference between them was significant at P < 0.001.

The milk protein concentration of the experimental cows
was higher by 3.65 % than in the controls on average and the
difference between them was significant at P < 0.001.

CONCLUSIONS

Evaluating and summarising the results of the study the
conclusions can be drawn as following:

- &Better rumen fermentation,

- More favourable molar ratio of VFAs,

- More balanced energy and protein metabolism,

- Better health status,

- Higher daily milk yield,

- Higher milk protein concentration,

- Better reproductive performance can be achieved by
feeding of crimped corn instead of dry one.

The favourable biological effect of feeding of crimped corn
could be in relation with may be better digestibility and con-
sequently better utilisation of that. The scientific verification
of the better digestibility and better utilisation of the crimped
corn needs further research work

The references are available at the authors if they are
requested.
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ABSTRACT

Aim of this work was to determine following blood serum
parameters in healthy dairy cows in late pregnancy and early
lactation: glucose concentration (G), non-esterified fatty acids
(NEFA), triglycerides (TG) and total bilirubin concentration
(Bil). Total number of 17 dairy cows, with average 3 lactations
and 7625 L of milk per 305 days of lactation, were investigated
during late pregnancy (7 cows, 1-4 days before parturition) and
early lactation period (10 cows, 1-4 days after parturition). Blood
samples were obtained from the v. jugularis, and blood serum
was separated and stored at -180C until analyzed. The statistical
significance of differences between mean values and the correla-
tion between serum metabolic parameters was determined using
ANOVA, LSD test, and correlation coefficient.

Blood serum glucose, NEFA, and TG concentration decreased,
while total bilirubin concentration increased significantly in
healthy dairy cows during early lactation, compared to late
pregnancy period. High negative correlation coefficient was
determined for blood serum glucose and NEFA (r = -0.73), and
glucose and TG (r = -0.56) concentrations in healthy dairy cows
during late pregnancy period. During the early lactation period
high positive correlation coefficient was determined between
blood serum glucose and NEFA (r=0.64), and between NEFA
and TG (r=0.70) concentration. Results of this investigation
indicate significant metabolic changes during peripartal period
in healthy dairy cows. These changes are the result of physi-
ological adaptation to the increased mammary gland metabolic
demands during early lactation period.
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INTRODUCTION

At the onset of lactation the nutrient demand increases
dramatically and faster than the increase in feed intake. Thus
most dairy cows face negative energy balance (NEB) in early
lactation. Most diseases in dairy cows occur during the first
two weeks pp (9). Metabolic disorders are highly multi-factorial
and a wide range of animal, management and feed factors may
lead to such problems. Fatty liver may occur around calving
when the cow is in NEB and blood levels of non-esterified fatty
acids (NEFA) increase as the cow mobilizes adipose tissue.
Blood profiles have frequently been used to assess nutrient
status of cows in the transition period (15, 5). More recently,
metabolites such as NEFA and t-hydroxybutyrate (BHB) have
been added to the profiles to monitor energy balance (30).
Blood profiles are considered useful to identify nutritional
shortcomings even before the productivity is impaired. Such
profiles have also been used to monitor herd health and to
find subclinical disease, to predict risk of ketosis or abomasal
displacement as well as investigate herd problems with metabolic
disorders (20, 16, 18). The aim of this study was to examine
some parameters of metabolic profile reflecting both energy
and liver status around calving. Establishing reference values
for dairy cows in this period (transition period) is a challenge.
Due to great variation between methods, laboratories and cow
material, reference values in literature vary.



MATERIAL AND METHOD

Total number of 17 dairy cows, with average 3 lacta-
tions and 7625 litres of milk per 305 days of lactation, were
investigated during late pregnancy (7 cows, 1-4 days before
parturition) and early lactation period (10 cows, 1-4 days after
parturition). Blood samples were obtained from the v.jugularis
4 hours after the morning feeding and blood serum was sepa-
rated and stored at -180C until analyzed. Blood parameters
studied were glucose, non-esterified fatty acids, triglicerides
and total bilirubin concentration. Glucose concentration in
blood determined with enzymic method specific for glucose
(Dialab, Vienna, Austria). Concentration of NEFA in blood
serum was determined with colorimetric method (test NO 001
INEP-ZEMUN). Triglyceride concentration in blood serum was
determined using an enzymatic test kit (bio Merieux Ref.6.123.6).
Total bilirubin concentration in blood serum was determined
with method by Jendrossik-Grofu, using test kit Alfapanon-Novi
Sad. Blood profile has been used to monitor management
and herd health in dairy cows. The statistical significance of
differences between mean values and the correlation between
serum metabolic parameters was determined using ANOVA,
LSD test, and correlation coefficient.

RESULTS AND DISCUSSION

Blood serum parameters in healthy dairy cows in late
pregnancy and early lactation: glucose concentration (G),
non-esterified fatty acids (NEFA), triglycerides (TG) and total
bilirubin concentration (Bil) are presented in Table 1.

Table 1. Blood serum metabolic parameters (Mean+SD)
in ante and peripartal dairy cows

12/?:&0: . Glucose  NEFA TG Bil
Rk & (mmol.I'') (mmol.I') (mmoll') mmol.l")
tion
Late preg- 312 + 0.54 + 0.41 = 4.83 £
nancy 042 0.26 0.03 1.70
Early 2.71 £ 0.46 + 0.35 £ 5.80
lactation 0.35%* 0.10* 0.04%* 1.05*

Legend: * P < 0.05; ** P < 0.01.

Table 1 shows that, in the last days of pregnancy in cows,
the average glucose concentration in blood was x = 3.12 *
0.42 mmol.I'. The concentration of glucose in ruminants is
lower compared to monogastric animals, and according to most
authors, its value ranges from 2.2 to 3.2 mmol.I"'. Our results
show that the concentration of glucose in the last days of preg-
nancy is within physiological levels and is a result of balanced
metabolism which can provide normal regulation of metabolic
processes in early lactation (22, 17, 11). After parturition, the
average concentration of glucose in blood sera of healthy cows
was significantly lower x = 2.71 + 0.35 mmol.l". It is thought
that requirements for glucose in early lactation are higher than
the levels that organism can provide in the conditions of high

milk production (27, 28, 10). In the conditions of negative energy
balance in the early lactation, the process of the mobilization
of fatty acids from tissue depots is intensive, which leads to
their depositing in liver, consequently decreasing the process
of gluconeogenesis in hepatocytes. A statistically significant
difference in mean values of glucose concentration in blood in
the examined groups was established (P < 0.05).

Free fatty acids in blood in cows represent the most dynamic
derivates of fats and their concentration in blood depends directly
on the degree of lipomobilization in fat tissue. NEFA are the
best indicator of the degree of energy balance and the intensity
of lipomobilization from tissue depots. The average values of free
fatty acids in blood in healthy cows ante partum were x = 0.54
+ 0.26 mmol.I" and were statistically different in comparison to
the average values of free fatty acids (x = 0.46 + 0.410 mmol.I"')
in the blood of healthy post partum cows (P < 0.05). This is
in accordance with reference data stating that concentration of
NEFA in blood of dairy cows significantly increase between 17
and 2 days ante partum, only to reach the highest value on the
day of parturition (3, 27). It is undoubted that the process of
lipomobilization starts in late pregnancy (1).

In this period, it represents a physiological process of adap-
tation of organism to the new conditions of hormonal regula-
tion and preparation for the lactation to follow. The results of
investigation in our experiment show that cows in late pregnancy
have a significantly higher level of NEFA in blood, compared to
physiological values typical for cattle (19). In healthy cows in
the first days of lactation the concentration of NEFA decreases
compared to their concentration in the last days of pregnancy and,
regardless of body energy demands, their concentration remains
within physiological levels. Part of the increase in plasma NEFA
was hormonally induced. Cows undergo tremendous endocrine
changes during and immediately after calving (6). Most of these
changes are also involved in adipose mobilization, such as that
mediated by cytokines, catecholamines, estradiol, insulin, and
somatotropin (2). Significant individual variations in NEFA
concentrations in blood sera indicate that in some animals, the
process of lipomobilization is very intensive in the condition of
higher body energy demands.

According to numerous authors, the best indicator of nega-
tive energy balance and the degree of mobilization of fats from
tissue depots in peripartal cows is the elevated concentration of
NEFA in blood (7, 29, 25, 22, 26). The degree of lipomobiliza-
tion is much higher in high-yielding dairy cows than it is the
case in those which have no such predisposition for high milk
production. In some individuals in early lactation there can
be cases of diseases (fatty liver, ketosis) due to very intensive
lipomobilisation, because regulatory mechanisms can no longer
provide a balanced ratio between metabolic processes and the
demands of mammary glands. In cows with ketosis, NEFA
concentration is significantly higher than in healthy cows during
pregnancy and in early lactation. NEFA values > 0.5mmol/L
during the first week of lactation were considered as the most
suitable criterion for identifying limited adaptive performance
(12). Whitaker (30) suggests a pp reference value for NEFA of
< 0.7 mmol.I' day 10-20 pp.

The average concentration of triglycerides in blood sera
in ante partum cows was X = 0.41 + 0.03 mmol.I"" and was
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significantly statistically different (P < 0.01), compared to the
average value of triglycerides in blood of healthy post partum
cows of X = 0.35% 0.04 mmol.I"'. Numerous authors have also
confirmed that in post partum period there is a decrease in the
concentration of triglicerides in blood (21, 8). Positive corela-
tion (r = 0.70) (Table 3) between concentrations of free fatty
acids and triglyceride in blood serum was revealed in those
cows with no fatty infiltration and degeneration of hepatocyte
was found, which means that functional ability of liver cells in
healthy cows was preserved for the turnover and metabolism
of fats, hence triglycerides are not accumulating in these cells
but are transported by blood up to the tissues to meet their
needs. In fatty liver cows the concentration of triglycerides is
very low immediately after parurition (13). The intensity of
lipomobilization and the percentage of decreasing the level of
triglycerides in blood can be taken as most reliable indicators
of the degree of pathological changes in liver.

The concentration of overall bilirubin is a parameter in
determining the metabolic profile of dairy cows in peripartal
period. Every increase in bilirubin concentration in the blood of
cows indicates a damage to the liver function and/or a disorder
in bilirubin metabolism in the body. The average concentration
of overall bilirubin in blood serum of ante partum cows was X =
4.83 £ 1.70 umol.l-1, and was significantly statistically different
(P < 0.05) compared to the average values of overall bilirubin in
healthy post partum cows, which was X = 5.80 + 1.05 umol.l-1.
In all the examined cows, the values of bilirubin concentration
were within physiological levels (4, 14). Hyperbilirubinemia can
indicate pathological states of the liver and is one of the reliable
indicators of functional liver status in dairy cows (21, 24).

Blood serum glucose, NEFA, and TG concentration decreased,
while total bilirubin concentration increased significantly in healthy
dairy cows during early lactation, compared to late pregnancy
period. High negative correlation coefficient was determined for
blood serum glucose and NEFA (r = -0.73), and glucose and
TG (r = -0.56) concentrations in healthy dairy cows during late
pregnancy period (Table 2). During the early lactation period
high positive correlation coefficient was determined between
blood serum glucose and NEFA (r = 0.64), and between NEFA
and TG (r = 0.70) concentration (Table 3).

Table 2. Correlation coefficient between
metabolic parameters in late pregnancy dairy cows

NEFA TG Bil

Glucose -0.73 -0.56 -0.41
NEFA - 0.47 0.32
TG - - -0.21

Table 3. Correlation coefficient between
metabolic parameters in early lactation dairy cows

NEFA TG Bil

Glucose 0.64 0.28 0.49
NEFA - 0.70 0.49
TG - - 0.33
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Results of this investigation indicate profound metabolic
changes during peripartal period in healthy dairy cows. This
changes are the result of the process of adaptation to the
increased mammary gland metabolic demands during early
lactation period and they don’t indicate a disorder in liver
function.
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ABSTRACT

In the Holstein dairy herd with mean milk yield of 9.671
kg per 305 day lactation, the metabolic profile was monitored
in some cows. The monitoring included 12 cows on 2nd to 4th
parity. Metabolic profile was monitored in dry period (group A),
in close-up period (group B), 3-1 days prepartum (group C),
1-6 hours postpartum (group D), 3-5 days postpartum (group
E), in early lactation (group F), in peak lactation (group G)
and 180-220 DIM (group H).

Blood samples were collected from the coccygeal vein, using
the HEMOS set. Serum was analysed with the automatic analyser
HITACHI 902. Hormones T3, T4 and insulin were analysed by
the chemiluminiscence method, IMULITE analyser.

Total protein and albumine levels were within the reference

range throughout the period monitored. TP levels were decreas-
ing towards the parturition and the lowest values were observed
1-3 days prepartum.

Urea levels were decreasing towards the parturition, in
accordance with crude protein intake. The lowest urea levels
were found on the calving day, and in the post-calving period
they were increasing rapidly, reaching the maximum in the
peak lactation.

Glucose levels were gradually decreasing in the postpartum
period and were the lowest in the early lactation. Hypoglycemia
was observed in the cows from 3 days postpartum to peak lactation
and was associated with lipomobilization and subclinical ketosis.
The first symptoms of lipomobilization occurred in the close-up
period and were the most pronounced on the calving day and in
the postpartum period. With the progressing lactation, NEFA
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and BHB levels were decreasing. Thy dynamics of NEFA and
BHB indicates the development of lipomobilization and ketosis
in the periparturient and peak lactation cows.

AST, GMT and CK enzymes showed a correlation with par-
turition and early lactation period. AST values were the lowest
in the dry cows and were gradually increasing with the oncom-
ing calving. On the calving day and in the postpartum to peak
lactation period, the AST values exceeded the physiological limit.
The highest values were found 3-5 days postpartum. CK activity
reached the peak in the postpartum period. The dynamics of AST
and, above all, CK indicates the muscle degradation.

Calcium levels were reduced in the peripartum period. A
slight drop was observed in the prepartum period, the greatest
decrease on the calving day, and the low levels persisted till 5
days postpartum. Afterwards, hypocalcaemia was not diagnosed.

Magnesium levels were leveled throughout the period under study.
In some cows, decreased phosphorus levels were observed in the
dry period in and the first few days postpartum. Copper levels
were suboptimal in the dry cows, zinc levels were suboptimal
in the peripartum period.

T3 levels were leveled throughout the period under study.
Greater changes were found in T4 levels, with the most pro-
nounced decrease in the early and peak lactation. Insulin levels
started to decrease in the prepartum period, on the calving day
and early lactation they were the lowest and gradually increased
with the progressing lactation.

Key words: hypocalcaemia; insulin; ketosis; lipomobilization;
metabolic profile; T3; T4
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ABSTRACT

Bluetongue virus (BTV), an orbivirus of the Reoviridae family
encompassing 24 known serotypes, is transmitted to ruminants
via Culicoides biting midges. Symptoms of bluetongue disease
include fever, lesions of nasal mucous membrane, conjunctivitis,
salivation, dysphagia, serous nasal discharge, apathy, lesions of
teats, and lameness.

In order to contain viral spread and reduce economical losses
after an outbreak of blue tongue disease following BTV serotype
8 (BTV-8) infection of cattle and sheep, a compulsory national
vaccination campaign was started in Germany in 2008.

Commonly, vaccinations are delivered by injection via needle
and syringe into the subcutaneous (SC) space. Although vaccina-
tion delivered in this way has led to tremendous advances in the
control of many infectious diseases in livestock, this technique
holds the risk of transmitting blood-borne diseases, especially
in large animal practice, where, to save time, a single needle is
often used repeatedly. Therefore, in order to search for easier
and safer ways to administer vaccines, while at the same time
increasing the speed of vaccine delivery, needle-free injection
systems have been developed as an alternative to conventional
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subcutaneous medication delivery devices. In that respect, the
ACUSHOTTM Needle-Free Injection System (ACUSHOTTM,
Winnipeg, Kanada; www.acushot.ca) represents a novel device for
the transdermal delivery of any liquid diagnostic or therapeutic
agent directly into the SC space. Thus the aim of the study
was to investigate the practicability and efficacy of needle-free
vaccination of cattle against bluetongue virus.

Twenty nine clinically healthy, non-lactating, non-pregnant,
2- to 8-year-old female Holstein cattle were randomly assigned to
one of three groups (A/B: n=10, C: n=9). All cattle from groups
A-C were vaccinated first on Day 0 (D0), and subsequently
boostered on Day 28 (D28). Cows from Group A were vaccinated
using 4.0 ml of commercial bluetongue vaccine (Bluevac 8TM;
CZ Veterinaria, Spain) administered via a needle-free delivery
device (ACUSHOTTM, Winnipeg, Kanada). Cows from Group
B received a SC injection of 4.0 ml of bluetongue vaccine using
a 1.2 mm (18 gauge) needle, while cows in Group C served as
negative controls and received a SC injection of 4.0 ml of sterile,
isotonic saline. All vaccinations were performed with the same
batch of vaccine. The first injection was applied on the left, the
booster on the right hand side of the animals’ neck. To mark the
injection site and to ease the follow up of possible local adverse
reactions, hair around, but not at the actual injection site was



clipped and the skin thickness (in mm) was measured using a
spring loaded cutimeter. Before inoculation, blood samples of
all cattle were collected and analyzed for BTV-Antibodies and
BTV-Virus to ensure the cows had no prior vaccination or contact
to the field virus. Furthermore, to prevent seroconversion due to
field virus, all animals were treated with cyfluthrin (BayoFly®,
Bayer Vital GmbH, Germany) prior to and throughout the study,
in two-week intervals.

All studied cows remained free of BTV-8 throughout the
study period. As expected, no seroconversion was observed in the
control cows (Group C) after injection of saline. All vaccinated
cows seroconverted within eight weeks of the first vaccination.
Four weeks after the first vaccination (D0), as well as four
weeks after boostering (D28), administration with the needle-
free ACUSHOTTM injection device (Group A) was associated
with significantly higher titers compared to immunisation with
needle and syringe (Group B).

In none of the cows fever or general depression was observed
after vaccination. Local reactions at the injection site (the ma-
jority of which were mild) occurred in all vaccinated cows and
disappeared completely within two to three weeks post injection.
However, local reactions in the cows from Group A were more
prominent compared to Group B and C. There were distinct
differences regarding the tolerance to vaccination technique:

While SC vaccinated cows showed the typical pain and stress
reactions on injection, little reaction was seen when using the
needle-free ACUSHOTTM device.

In conclusion, vaccination with Bluevac 8TM (CZ Veteri-
naria, Spain) yields high serum titres against BTV-8. Needle-free
delivery of the vaccine by means of the ACUSHOTTM device
elicits a faster immune response while at the same time yielding
higher antibody titres in cattle compared to SC injection with
a syringe and needle.

Local reactions at the injection site were overall mild but
slightly more prominent in cows vaccinated by means of the
needle-free vaccination device. The injections were very well
tolerated; nearly no pain and defence reaction occurred when
cows are vaccinated with the ACUSHOTTM device. Thus, the
needle-free delivery of vaccines by means of the ACUSHOTTM
device appears to be a promising alternative to SC injections
with needle and syringe, the reference standard mode of injec-
tion. Efficacy of preventing transmission of infectious agents by
needle-free delivery of vaccines still needs to be tested.

ACKNOWLEDGEMENT

The study was generously supported by CZ Veterinaria,
Spain.

DEXAMETHASONE-INDUCED INSULIN RESISTANCE
IN DAIRY CATTLE IN EARLY LACTATION

Kusenda, M., Kaske, M., Starke, A., Piechota, M.
Holtershinken, M., Rehage, J.

Clinic for cattle, University for veterinary medicine, Foundation
Hannover

marian.kusenda@tiho-hannover.de

ABSTRACT

Glucocorticoids are widely used as therapeutical tools in
ketotic dairy cows to increase effectively blood glucose concen-
tration. This well-known effect has been explained until now
predominantly by an increase of hepatic gluconeogenesis. The aim
of this study was to investigate whether dexamethasone affects
furthermore insulin resistance in early lactating cows.

Eighteen clinically healthy Holstein cows (2-4 weeks post
partum, 5 d after right flank omentopexie performed due to
left displacement of abomasum) were assigned to one of three
treatment groups: dexamethasone group I (DG-I; 40 pug/kg BW
dexamethasone-21-dinatriumphosphate i.v.; N = 6), dexamethasone
group II (DG-II; 40 pg/kg BW dexamethasone-21-isonicotinate
i.m.; N = 6), control group (CG, 15 ml saline i.v., N = 6). To
characterise the peripheral insulin resistance, hyperinsulinemic

euglycamic clamps (HIEC) were performed 18 hours after admin-
istration of the drugs. Thus, each cow received five consecutive
infusion periods (two hours each) with increasing doses of bovine
insulin (0.1, 0.5, 2, 5, 10 mU.kg-1 BW.min-1). Blood glucose
concentration was clamped at the basal level by adjusting the
intravenous infusion rate of glucose according to blood glucose
level assessed every 10 min.

After dexamethasone-treatment, serum glucose concentrations
were significantly higher in DG-I and DG-II compared to CG (P
< 0.001; P < 0.01 respectively). The increase was significantly
higher in DG-I than in DG-II (P < 0.001).

During HIEC, steady-state glucose infusion rates (SSGIR)
were significantly lower in DG-I (p < 0.01) and DG-II (P <
0.05) compared to CG during the second infusion period (0.5
mU.kg-1 BW.min-1), and in DG-II compared to CG during the
fourth infusion period (5 mU.kg-1 BW.min-1; P < 0.05). The
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maximal insulin response, defined as SSGIR in the last infu-
sion period (10 mU.kg-1 BW.min-1) was not different between
dexamethasone-treated and not-treated cows.

In conclusion, dexamethasone-21-dinatriumphosphate and
dexamethasone-21-isonicotinate exhibited almost the same effects

on glucose homeostasis. The administration of both formulae
increased blood glucose level. One involved mechanism was
found to be an increase of insulin resistance due to reduced
peripheral insulin sensitivity. Peripheral insulin response was
not affected.
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ABSTRACT

Cows within 42 days p.p. and a BFT loss over 35 % have a
significant higher risk to develop problems with cycling or mas-
titis and to suffer from abomasal displacement. In the lactation
period until 100 days p.p. and a BFT loss over 35 %, cows have
a significant higher risk to develop mastitis or ketosis. Finally
a significant higher risk for orthopedic problems was found for
cows within 42 days p.p. and a BFT loss over 40 % (see results
in Table 1). There is no significant higher risk for problems
after parturition related to uterus due loss of BFT.

Key words: back fat thickness; cattle; herd health; ultra-
sound

INTRODUCTION

In this retrospective study the influence of back fat thick-
ness (BFT) of cattle on fertility, metabolic problems, mastitis
and milk yield was investigated. It is hypothesised that a higher
decrease of back fat thickness between parturition and 42 and
100 days post partum (p.p.) has a negative impact on fertility,
ketosis and certain diseases.

MATERIALS AND METHODS

Five dairy farms in Germany with 292 Holstein Friesian
cows and two farms in Austria with 111 Simmental cows par-
ticipated in this trial. All cows together had 1045 lactation

Table 1. The risk of certain diseases related to
the loss of back fat thickness

Decrease of back fat

3 0, 0,
thickness % Disease OR 95 % CI 95 % CI P
LL UL
<35 % withi
35 % within 42 Problems with cycling 1750 0.990 3.184 0.052
days post partum
Displaced abomasum 14.192 1.265 159.278 0.044
Mastitis 2.100 1.138 3.876 0.016
< 35 % within 100 Mastitis 2064 1234 3452 0.005
days post partum
Ketosis 2738 1.066 7.032 0.030
<40 % withi
40 % within 42 Orthopedic problems 3410 1.070 10.877 0.028

days post partum
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periods, which were considered in this project. The back fat
thickness was measured with an ultrasound (3.5 MHz) between
the tuber coxae and the tuber ischia at the following days: end
of lactation period (8 weeks before parturition), 42 days before
the calculated parturition day, day of parturition, 42 days and
100 days after parturition. The programme , Inter-Herd“(Interagri,
Earley Gate, UK) was used to record the data. Statistic evalu-
ation was done using odds ratio (OR > 1 increased risk OR <
1 decreased risk) as risk parameter.

RESULTS

The accounted value indicates the relative chance to be-
come sick with the respective disease, if the decrease of back
fat thickness is higher than the denoted percentage. Level of
significance P < 0.05, OR Odds Ratio, LL lower and UL upper
limit of 95 % confidence interval (CI) respectively.

THE CONCENTRATION OF ESSENTIAL AMINOACIDS IN
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ABSTRACT

The aim of this paper was to study the concentration of
essential aminoacids (histidine, threonine, arginine, valine,
methionine, isoleucine, leucine, phenylalanine) in blood sera
of newborn calves and the possible influence of the mineral
adsorbent on a change in their concentration.

The experiment was performed on 30 calves, divided into
two groups: the control calves group (15 animals) was given the
first colostrum (first-collection colostrum after partus) 2 and 12
hours after birth, and the second colostrum (second collection
after partus) 24 and 36 hours after birth; the treated calves
group (n=15) was fed in the same way, but with the addition
of 5 g zeolite.l-1 of colostrums. The blood samples for analysis
were taken 6, 16, 30 and 40 hours after birth, and the serum
was isolated and kept at -18 oC before analysing.

The concentration of most essential aminoacids in blood
sera rises in the period between 6 and 40 hours after birth. The
rising tendency is less noticed in histidine and leucine. The ad-
dition of zeolite mineral adsorbent affects an earlier increase in
the concentration of essential aminoacids in calves blood sera.

Key words: amino-acids; calves; proteins; zeolite

INTRODUCTION

Newborn development is characterized by high protein
synthesis and nitrogen (N) turnover rates in many tissues, es-
pecially in the gastrointestinal tract (4, 10). As a consequence,
nutritient requirement for nitrogen and for amino-acids, as
well as for protein are relatively high. Colostrum provides
particularly large amounts of nutritients (especially proteins)

and immunoglobulins as well as non-nutritient growth-promoting
factors, and it therefore plays a major role in the development
of neonatal gut, especially protein synthesis, and other organs,
as shown in several species including cattle. Protein synthesis
and turnover in newborn are reduced following food withdrawal
and are enchanced by colostrum feeding, as shown in lambs
(13). Rates of body protein synthesis and N turnover were
greater during enteral than during parenteral feeding indicat-
ing considerable involvement of the gastrointestinal tract in
protein methabolism (5, 3). The rate of absorption may have
been greater in calves during the first 24-36h of life not only
for various proteins and peptides, but also for amino-acids
(19). Post absorptive clearance and metabolism of amino-acids
was possibly smaller in newborn calves than in older calves.
Clearance from the plasma pool is enhanced by stimulation of
tissue uptake by insulin, whose concentrations increased more
markedly in 28-day old calves than immediately after birth (19)
in accordance with studies in humans (2).

Protein components in colostrum provided about 35 % of
amino-acids (AA) in newborn lambs, suggesting that amounts
of ingested protein with colostrum greatly influence the AA
status of the neonate (18). Protein syntheses are higher dur-
ing the early post-natal period than during any other period
of life (8, 17, 3). There are marked post-natal changes in the
concentration of plasma amino-acids in calves (16).

Calves are born with a mostly inadequate essential amino-
acid (EAA) status. The sum of EAA and NEAA decreased from
the first to the fifth milking of colostrum to levels in mature
milk (19). The EAA and non-essential amino-acid (NEAA)
status were rapidly normalized after intake of the first colos-
trum, but normal plasma levels of some amino-acids were also
reached during the first 24 h of life even before the first meal
was provided. Delay colostrum intake had only transienteffect
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on EAA and NEAA concentrations in contrast to plasma IgG
and total protein levels (1, 14, 6, 7, 9).

MATERIALS AND METHODS

The experiment was performed on 30 cattle, divided into
two groups: the control cattle group (15 animals) was given
the first colostrum (first-collection colostrum after partus) 2
and 12 hours after birth, and the second colostrum (second
collection after partus) 24 and 36 hours after birth; the treated
cattle group (n=15) was fed in the same way, but with the
addition of 5g zeolite.l-1 of colostrums. Colostrum was fed in
amounts of 1.5 | per meal. The blood samples for analysis were
taken 6, 16, 30 and 40 hours after birth, and the serum was
isolated and kept at -18 oC before analysing. Measurement of
amino-acids in serum samples pool were performed by high-
performance liquid chromatography (HPLC, GBC Australia).

RESULTS AND DISCUSSION

Concentration of the sum of essential amino-acids (EAA)
(His, Thr, Arg, Val, Met, Ile, Leu, Phe) is shown in Table 1.

The sum of serum EAA concentrations increased after co-
lostrum intake in both groups. At 6 h after birth concentrations
of EAA in blood serum of treated group was three times higher
than in control group. The addition of zeolite affects an earlier
increase in the concentration of essential amino-acids in calves
blood sera. Hammon and Blum (10) showed that the sum of
free EAA increased on day 1 after colostrum intake, but not
after milk replacer intake, although milk replacer contained
higher amounts of free EAA than first colostrum. It appears
that the increase of EAA concentrations depends more on the
intake of high amounts of protein-bound EAA than on the
intake of free EAA with colostrum or milk.

Blood serum EAA concentrations remained high on day
2 in both groups. Our results were in accordance with the
findings of the other investigators (4, 10, 19). The importance
of colostrum intake for plasma free EAA concentrations was
still seen on day 2 when plasma EAA decreased in group
fed with milk replacer (group was fed colostrum at the first

meal, followed by twice-daily feeding of milk replacer in the
same volumes). In the study of Yvon et al, (18) plasma free
AA originated mainly from ingested casein, -lactoglobulin
and IgG1. Thus high protein intake provided by colostrum is
very important for total EAA status in the newborn calves.
Some of the ingested amino-acids are well known to be me-
tabolized in the intestinal cells, other amino-acids appearing in
the portal vein are directly taken up by the liver and do not
enter the general circulation. Previous studies with milk fed
calves had shown that plasma concentrations of amino-acids
administered as free amino acids (3 methylhistidine) increased
within 2 h of ingestion, whereas for protein-bound amino-acids
(arg) it took considerably longer for them to appear in blood
plasma (15). Thus, increases in plasma amino-acids 2 h after
meal ingestion probably primarily mirrored absorption of free
amino- acids more than that of protein-bound amino acids in
colostrum or milk.

Protein synthesis in the neonate is maximally stimulated
after food intake in virtually all tissues of the body (12) and
the dietary amino-acids (AA) are efficiently utilized as direct
precursors for protein deposition (4). The AA derived from
intestinal absorption can stimulate hepatic protein synthesis and
are a primary stimulus for liver protein synthesis in neonates
(4, 12). The enhanced stimulation of liver protein synthesis
by feeding in the neonate appears to be dependent primarily
on amino-acids supply.

An increase of EAA during the first 40 h was noted in
control group (except histidine and leucine). Great differ-
ences of acute post-prandial responses (within 2 h) between
individual amino-acids were primarily seen after the intake of
first colostrum. The rise of the most individual EAA in both
or at least one of the groups and hence the sum of individual
EAA suggested that colostrum intake helped to normalize
the potentially the relatively deficient EAA status of newborn
calves. Concentration of EAA in treated group increased within
30h (except valine, isoleucine, phenylalanine, methionine), and
than slightly decreased. Rapid Phe liver metabolizm is probably
responsible for prevention of its rise in blood plasma (11).
Concentrations of EAA in treated group were much higher
than those of EAA in control group. At 40 h after birth there
were no group differences in sum of essential amino-acids in
blood sera of calves.

Table 1. Serum concentrations (umol.l"') of essential aminoacids in neonatal calves

EAA Control group Treated group

6 h 16 h 30 h 40 h 6 h 16 h 30 h 40 h
his 49.2 149.7 87.8 145.2 186.1 179.1 190. 1 244.4
Thr 54.9 170.3 197.4 218.8 134.1 225.6 215.6 175.5
Arg 34 91.4 162.9 208.4 147.8 144.5 202.9 189.1
Val 67.3 256.8 279.6 340.7 220.5 365.1 357.7 356.3
Met 17.8 28.3 29.2 29.4 14.3 56.5 38.1 21.3
Ile 20.9 72.8 79 87.1 87.2 94.3 110.1 76.3
leu 34.4 149.7 128.7 157.2 140.7 192.2 148.3 140.3
Phe 40.3 100.1 105.5 85.7 102.5 126.1 80.6 74.6
Sum 318.8 1019.1 1070.1 1272.5  1033.2 1383.4 1343.4 1277.8
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The differences between individual EAA within 40 h after
birth in control and treated calves are shown in Table 2 and
Figure 1.

Table 2. Concentration of EAA (umol.l-1) within 40 h
after birth in control and treated calves

EAA Control group Treated group
Mean SE (6)% Mean SE Ccv

His 107.98 24.13 4470  199.93* 15.00 15.00

Thr 160.35 36.52 45.56 187.70  20.89  22.26

171.08 14.68 17.16
32490 3485 21.45

Arg 124.18 38.51 62.03
Val 236.10 58.99 49.97

Met 26.18 2.80 21.41 32.55 9.42 57.86

Ile 64.95 14.97 46.10 91.98 7.09 15.41

Leu 117.50 28.35 48.25 155.38 12.41 15.98

Phe 82.90 14.80 35.71 95.95 11.70  24.39
*(P < 0.05)

The average concentration of investigated EAA was higher
in treated group but only concentration of histidine was sta-
tistically significant (P < 0.05).

300 4
250 4

150 4
100 4

a - T T T T T T T T

His Thr Arg Val Met lle leu Phe
m Control groun m treated group

Fig. 1. Concentration of EAA (umol.l-1) within
40 h after birth in control and treated calves

Following intake of free amino-acids or release of amino-
acids from ingested proteins and after absorption from the
gastrointestinal (GI) tract amino acids follow one of the three
major metabolic fates: firstly, they act as substrates for the main-
tenance or net protein synthesis; secondly they provide nitrogen
and carbon skeletons for the formation of NEAA and serve
as a precursors for various metabolically non-protein nitrogen
containing compounds; or thirdly, they enter catabolic pathways
leading to the elimination of the nitrogen (ammonia and urea).
Postprandial rise of EAA suggested that these amino-acids, by
definition, were probably absorbed, whereas a postprandial fall
in any amino-acids possibly suggested enhanced clearance due
to tissue uptake, metabolizm and excretion.
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ABSTRACT

The peripartal period is a critical time for the occurrence
of metabolic diseases in dairy cows. Total number of 19 dairy
cows, with average 2.7 lactations and 7175 litres of milk per
305 days of lactation were investigated two weeks before and
after parturition. There were no clinical cases of ketosis before
parturition, and after parturition 8 cows were diagnosed with
clinical ketosis (loss of appetite, ruminal atonia, urine ketone
bodies > 17.20 mmol.l"). Blood samples were obtained from the
v. jugularis, and blood serum was separated and stored at -18 °C
until analyzed. The following blood serum metabolic parameters
were evaluated: 1) glucose, 2) NEFA, 3) triacylglycerol (TG),
and 4) total bilirubin concentration (tBIL). The statistical
significance of differences between mean values and the correla-
tion between serum metabolic parameters was determined using
ANOVA, LSD test, and correlation coefficient.

Blood serum glucose concentration decreased significantly in
dairy cows during early lactation, with a more pronounced decrease
in ketotic cows, compared to the late pregnancy period. Blood
serum NEFA concentration decreased in healthy and increased
significantly (P < 0.01) in ketotic postpartum cows. Dairy cows
diagnosed as clinical ketosis did have a significantly lower (P <
0.05) blood serum TG level and higher (P < 0.05) BIL concen-
trations. High negative correlation coefficient was determined
for blood serum glucose and NEFA concentrations (r=-0.82) in
ketotic cows during early lactation. Results of this investigation
indicate a close relationship between some metabolic parameters
in dairy cows with ketosis and liver function disorders.

Key words: ketosis; metabolic status; peripartal dairy cows

INTRODUCTION

Peripartal period in high-milking dairy cows represents
“transition period” (17), with inevitable imbalance between
available energy from feed intake and energy requirements for
milk production during early lactation (15). This net shortage
of energy resulting from less energy input than output is called
negative energy balance (NEB) (22). Metabolic diseases in
dairy cows most frequently occur during the first two weeks
postpartum (15). Ketosis is a metabolic disorder closely as-
sociated with fatty liver, and those two pathophysiological
conditions are discussed together (15).

Ketosis respresents incomplete oxidation of fatty acids
(FA) during the time of impared carbohydrate metabolism.
Fatty liver develops when FA hepatic uptake overcomes their
oxidation and secretion (10). Many blood serum parameters
have been used to evaluate the degree of hepatic fatt ac-
cumulation, from blood glucose concentration (7, 25), total
bilirubin concentration (tBIL) (32; 9), to the activity of serum
enzimes such as aspartate aminotransferaze (AST), glutamate
dehydrogenase (GDH), y-glutamyltransferaze (y-GT), alkaline
phosphatase (AP), or alanine aminotransferaze (ALT) (16, 1,
42, 43, 12, 32).

Metabolic profile testing usually have been used to as-
sess nutrient status of cows in the transition period (32, 24,
20, 4). In the begining metabolic profiles included packed
cell volume and haemoglobin along with glucose, proteins
and minerals (32). Nowdays metabolites such as NEFA and
B-hydroxybutyrate (BHB) have been added to the profiles to
monitor energy balance. Metabolic profile is considered useful
to identify nutritional shortcomings even before the produc-
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tivity is impaired (45). Such profiles have also been used to
monitor herd health and to find subclinical disease, to predict
risk of ketosis or abomasal displacement as well as investigate
herd problems with metabolic disorders (30, 26, 13). Blood
parameters that may reflect nutrient status of the cow, such
as glucose, insulin, NEFA, BHB and cholesterol, also enzymes
and proteins that reveal liver status are of interest to include
in transition period profiles.

Aim of this work was to investigate metabolic status of
dairy cows in health and ketosis during peripartal period.

MATERIAL AND METHODS

Total number of 19 dairy cows, with average 2.7 lacta-
tions and 7175 litres of milk per 305 days of lactation were
investigated two weeks before and after parturition. There
were no clinical cases of ketosis before parturition, and after
parturition 8 cows were diagnosed with clinical ketosis (loss of
appetite, ruminal atonia, urine ketone bodies > 17.20 mmol.I"").
Blood samples were obtained from the v. jugularis, and blood
serum was separated and stored at -18°C until analyzed. The
following blood serum metabolic parameters were evaluated:
1) glucose, 2) NEFA, 3) triacylglycerol (TG), and 4) total
bilirubin concentration (tBIL). The statistical significance of
differences between mean values and the correlation between
serum metabolic parameters was determined using ANOVA,
LSD test, and correlation coefficient.

RESULTS AND DISSCUSSION

Blood serum metabolic parameters in healthy and ketotic
peripartal dairy cows are presented in Table 1.

Blood serum glucose concentration was significantly lower in
healthy and ketotic dairy cows in early lactation, compared to
the late pregnancy period. Ketotic dairy cows in early lactation
have had significantly increased blood serum NEFA and total
bilirubin, and decreased blood serum TG concentration.

Clinical cases of ketosis in dairy cows have been characterized
by metabolic conditions such as hypoglicaemia, hyperketonemia,
hypoinsulinemia, increased blood plasma NEFA, decreased he-
patic glycogen and increased hepatic triglycerides (2, 8). Ketosis

can be usefully categorized into tree general types: 1) type I
or primary ketosis (spontaneous, underfeeding), 2) type II or
secondary ketosis (fatty liver-ketosis complex) and 3) butyric
acid silage ketosis (19, 18, 29, 31). Ketosis in dairy cows can
be classified as: 1) primary underfeeding ketosis (cow is not
offered enough “acceptable” feed, 2) secondary underfeeding
ketosis (reduced feed intake due to another disease), 3) alimen-
tary ketosis (feed containing high ketogenic precursors), and
4) spontaneus ketosis (nutritionaly adequate diet), wich is the
least understood condition. Primary ketosis can be manifested
in clinical or subclinical form (2). Our experimental design and
results indicate primary spontaneous clinical ketosis (type I)
in the dairy cows at group E.

Blood serum glucose concentration in dairy cows dur-
ing the early lactation is completely dependant on hepatic
gluconeogenesis (46), and nutrition-inuced ketosis results in
downregulation of glucogenic genes such as phosphoenolpyru-
vate carboxykinase 1 (PCK1). Inabilty of early lactation dairy
cows to sutisfy an increase mamary gland glucose demands
induces a decrease of blood serum glucose concentration,
since mammary gland glucose utilization is almost completely
independent on blood glucose concentration (39). Our results
indicate that blood serum glucose concentration in early lac-
tation dairy cows is significantly lower comparing to the late
pregnancy period (Table 1), with very significant decrease in
ketotic cows relative to the other experimental groups (1.51 *
0.64 mmol.I', P < 0.01).

Part of the homeorhetic adaptation of dairy cows metabolism
during peripartal period to support lactation is mobilization of
fatty acids from adipose tissue with increase of nonesterified
fatty acids blood serum concentration (35, 3). Metabolic fate
of NEFA in the liver is ether to be oxidized or reesterified
and exported as very low density lipoproteins (VLDL). The
level od fatty acid mobilization during early lactation, however,
could be so high that liver is overwhelmed with NEFA, which
may accumulate within hepatocytes as tryacilgliceride (TG)
droplets. Development of fatty liver is a common metabolic
change associated with ketosis during lactation (40, 38, 8).
Certain degree of hepatic accumulation of TG in early lactation
dairy cows is normal (34, 36), but 90 % of ketotic cows could
have moderate (20-40 % fat; 60 % of ketotic cows) to high (>
40 % fat; 30 % of ketotic cows) liver fatt accumulation, with
significant increase of blood serum NEFA concentration (9).

Table 1. Blood serum metabolic parameters (Mean * SD) in healthy and ketotic peripartal dairy cows

Time of investigation group n Glucose NEFA TG tBil
(mmol.l") (mmol.I") (mmol.I'") (mmol.l")
Late pregnancy A 19 2.98+0.63, 0.33+£0.13, 0.56 +0.13, 5.10 £ 2.51,
B 11 3.08+0.71, 0.32+0.17, 0.55+0.11, 491+£251,
C 8 2.83+0.48 0.33+0.06, 0.56 +0.16, 5.37 £2.67,
Early lactation D 11 2.11+0.58 ° 0.21 +0.14, 0.47 +0.09,, 418 £2.18,
E 8 1.51 £0.64," 0.65+0.12" 0.43£0.15° 7.87£6.15°

Legend: A - dairy cows before parturition, B - healthy cows before parturition, C - ketotic cows before parturition, D - healthy cows after parturition,
E - ketotic cows after parturition; * P <0.05; ** P < 0.01; values with different subscript are significantly different
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Feed restriction in nutritional ketosis results in nearly twofold
increase in serum NEFA concentration, decrease of serum glu-
cose level and treefold increase in serum beta-hydroxybutirate
concentration.

Fatty liver diagnosis utilizes many laboratory methods,
and most commonly used are blood serum total bilirubin
concentration (tBIL) (32, 9), NEFA (33, 14), glucose (7) and
ketone concentrations (21, 43, 44, 28), activity of enzymes
aspartate aminotransferaze (AST) (12, 32), glutamate dehy-
drogenase (GDH) (42), sorbitol dehydrogenase (SDH) (7),
g-glutamyltransferaze (g-GT) (16, 12, 32), alkaline phosphatase
(AP) (1), alanine aminotransferaze (ALT) (1, 43) and ornitine
carbamoyl transferaze (OCT) (23). Among the laboratory
tests OCT and AST activity and tBIL concentration correlate
well with the degree of fatty liver accumulation (23). Total
BIL blood serum concentration increses with progesssion of
ketotis in dairy cows (6). Our results of tBIL concentration in
ketotic cows (7.87 = 6.15 umol.I"') indicate fatty changes level
in liver from GdL 2 to GdL 3 (“Grades der Leberverfetting”,
GdL), based on the data presented by Kalaitzakiset
al. (23). However, blood serum tBIL level could vary between
dairy cattle breeds, and S am a n c et al., (37) reported signifi-
cantly different tBIL in fresh East-Fresian and Holstein heifers
(4.85 =+ 1.7 and 6.99 + 1.9umol.l", respectively). It obviously
important to establish reference range intervals for metabolic
parameters values in local dairy cow heards, in order to make
good evaluation of their nutrition, health and management. In
dairy cows heards with high incidence ketosis, dislocation of
abomasum, purulent endometritis and decreased milk production
tBIL concentration in fresh cows (10-20 DIM) is relatively
high (7.77 £ 1.96umol.I'') (5). However, significant increse of
tBIL concentration in ketotic cows (group E) compared to the
healthy cows after calving (group D) indicate fatty liver-ketosis
complex problem in those animals.

The degree of correlation between metabolic parameters in
ketotic dairy cows after parturition (group E, n=8) is presented
in the Table 2.

Table 2. Correlation coefficient between metabolic parameters in
ketotic dairy cows (group E, n=8)

NEFA TG tBil

Glucose 0.82 0.34 -0.40
NEFA - -0.31 0.19
TG - - 0.02

Results presented in the Table 2. indicate high negative
correlation between glucose: NEFA (r = -0.82), glucose: tBIL
(r = -0.40), and NEFA : TG (r = -0.31), with positive correla-
tion between glucose: TG (r = 0.34). Metabolic parameters
important in fatty liver diagnostics research reported by D j o-
kovic¢ etal (9) also indicate negative correlation between
glucose: FFA and FFA : TG, with somewhat different correla-
tion coefficient values.

Negative energy balance in dairy cows during early lactation
period is closely linked to carbohydrate and lipid metabolism.

Seemingly paradoxal situation exists in transition dairy cows:
more positive energy balance during dry period producing
increase of body condition could be the risk factor for patologi-
cal negative energy balance followed with metabolic diseases.
This hypothesis was tested by Smith ef al (38) and it was
suggested that obese cows cows are in a delicate metabolic
balance during early lactation and are highly susceptible to
ketosis. Animals that have high fatt reserves in adipose tissue
mobilize them faster than they can be metabolized in the liver,
producing increased hepatic TG accumulation. Interestingly,
research conducted by D a n n e al. (8) did not establish
clear conection between prepartum intake, periparturient
disorders and metabolic status of dairy cows. However, cows
fed ad libitum generally had greater body fat mobilization
and had greater lipid accumulation in liver immediately after
calving then restricted diet cows (8). Our results indicate that
as long as there is positive correlation between blood NEFA
and TG concentration fresh dairy cow can be considered in
“normal” or “physiological” NEB, meaning that liver cells can
reesterified and export FFA. If and when blood serum TG
level starts do decrease, and blood NEFA concentration stay
high or continue to rise (reaching levels above 1.0 mmol.l')
it indicates abnormal NEB.
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ABSTRACT

The objective of the study was to compare some blood
biochemical indicators in cows diseased with displacement of
abomasum (DA) that recovered or died after treatment. Examina-
tions were performed on 60 multiparous cows (with left (L) or
right (R) displacement. Diagnosis was made by an experienced
practitioner on the basis of clinical examination. Surgical treat-
ment was undertaken during the first 24 hours after diagnosis.
Almost all animals (55 = 91.5 %) became sick in post parturi-
ent period (21 days p.p. in average) with the exception of 5
(8.3 %) that were 5 - 8 months pregnant. Blood samples were
taken from each cow immediately before surgical procedure.
Serum nonesterified fatty acid (NEFE), glucose, cholesterol,
aspartate aminotransferase (AST), total bilirubin and BUN were
measured. Seven cows (11.67 %) died after surgical correction

and all remaining recovered.

No significant differences in NEFE, cholesterol, aspartate
aminotransferase, total bilirubin and urea levels were observed
dependently on the efficacy of treatment (survival, deaths).

All animals were characterized by low mean values of choles-
terol (< 2 mmol.1?), higher levels of NEFA (> 600 umol.l") and
bilirubin (> 1.3 mg.dl"'), higher activity of AST (> 100 U.1")
and level of BUN > 12 mg.dl'. It was stated that cows which
died after surgical treatment were characterized by significant
higher levels of glucose (5.05 mmol.I') comparing to survive
cows (2.93 mmol.I").

Key words: cows; displacement abomasum; metabolic dis-
orders

ENVIRONMENTAL FAECAL SAMPLES FOR DETECTION
OF PARATUBERCULOSIS IN SMALL CATTLE FARMS

Baumgartner, W., Khol, J.L.
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University of Veterinary Medicine Vienna
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ABSTRACT

Paratuberculosis (Johne s disease) is known as one of the
most important diseases in ruminants today and can cause high
economic losses in the cattle industry. Diagnosis of the disease
is difficult, cost intensive and shows, due to the chronic disease
devolution, limited validity. Detection of Mycobacterium avium

subsp. paratuberculosis (MAP) in environmental faecal samples
has recently been described to determine the paratuberculosis
herd status of large dairy herds. The lack of information about
usability of this cheap method for investigation of the MAP-herd
level in small middle European herds is one of the major work
fields in paratuberculosis research at the Clinic for Ruminants
at the University of Veterinary Medicine in Vienna.

Austrian Dairy herds were sampled for MAP three times
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within a period of one and a half years by collecting of envi-
ronmental and pooled faecal samples. The participating farms
were divided in herds with known MAP-infection, documented
by results of individual cow testing and farms with unknown
herd infection status.

Environmental samples were collected from different sites
within the stable and manure storage. Additionally pooled fae-
cal samples from 5 randomly selected cows were collected. All
samples were tested for presence of MAP by bacterial culture
and PCR (Polymerase Chain Reaction).

Single faecal culture of the environmental samples from the
stable identified in almost 70 % of the herds a correct MAP
infection status. Environmental samples from the manure storage
also identified 70 % of the herds correctly respectively. When
3 consecutive environmental samples were tested for MAP, 80
% of the farms could be assigned the correct herd infection
status. All farms with a high within herd prevalence of MAP
or an increasing frequency of clinical cases of Paratuberculosis

could be detected by environmental faecal sampling. Culture for
MAP showed better results than PCR, with most of the positive
samples from manure storage sites.

These results indicate that environmental faecal samples could
also be used to detect the paratuberculosis herd status of small
farms as a cheap alternative to other testing schemes. Repeated
testing for MAP by bacterial culture seems to be the most ef-
fective way to determine paratuberculosis herd status according
to these results and might be more accurate and economic than
other screening methods.

Environmental sampling for MAP could be used to establish
a basically program for classification of cattle herds, national
and international livestock trading and to identify and protect
possible MAP-free herds from paratuberculosis.

Key words: environmental faecal samples; Mycobacterium
avium subsp. paratuberculosis

MUTATION DETECTION IN THE TOLL LIKE RECEPTORS
(TLR1, TLR2 AND TLR4) IN AUTOCHTHONOUS CENTRAL
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ABSTRACT

Toll like receptors (TLR1, TLR2 and TLR4) are known to
recognize the bacterial PAMPs (Pathogen associated membrane
proteins), and initiate the innate immune signalling. Recently,
close linkage between mutations/SNPs in the protein coding
region of TLRs and altered responsiveness to bacterial PAMPs
has been described. Here we attempted to map SNPs in the cod-
ing regions of TLR1, TLR2 and TLR4 in autochthonous breeds
from central European cattle. Population of 559 cattle consisting
of Slovak spotted cattle (n=10), Polish red (n=64), Pinzgauer
(n=247), Slovakian Simmental (n=206) and Dark brown Carpathian
(n=32) breeds. TLR gene segments were amplified by PCR us-
ing genomic DNA as template. PCR product was then subjected
for single strand conformation polymorphism analysis to group
the samples according to similar SSCP profiles (Genotypes).
Representative sample from each genotype was sequenced and
SNPs were validated by SeqScape 2.1 software. Only two TLR4
genotypes occurred in the population, and interestingly both was
in homozygous state. This indicates highly conserved nature of
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TLR4 gene. Although, only three TLR2 genotypes were found,
two of them were heterozygous. Novel missense SNPs found in
bovine TLR2 gene were 11e680 (Ile, Leu), Glu738 (Asn, Ser)
and Lys754 (Lys, Arg) with 0.09, 0.04 and 0.04 frequencies,
respectively. TLR1 was the most heterogeneous in the population
with 14 SNPs, three silent and six missense distributed in six
genotypes. The TLR1 missense SNPs were Ser216 (Ser, Phe),
Leu226 (Leu, Phe), Ser228 (Ser, Phe), Ser234 (ser, Phe),
Thr236 (Thr, Ile) and His244 (Gln, His). Till to date, SNPs
like Pro681His and Arg677Trp in TLR2 gene, and Asp299Gly
in TLR4 gene are reported as SNPs that cause increased suscep-
tibility (risk SNPs) of host to mycobacterial and streptococcal
infections. Many novel mutations and SNPs are being investigated
in vitro and in vivo to assess their effect on disease resistance
(linkage studies). SNP mapping presented by us in TLR genes,
the key genes of innate immunity, make benchmarking for the
linkage studies. Culling of the animals having risk SNPs can
be the effective tool in animal breeding to increase the natural
resistance of heard against selected bacterial infections.

Key words: cattle; mutation; resistance; toll like receptors
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ABSTRACT

Infections with BDV are widespread in most sheep breeding
countries throughout the world and BYDYV infections are endemic
in cattle worldwide; they are the cause of the substantial economic
losses to the sheep and cattle industries due to their impact on
reproduction and health. In Austria a national BVD eradication
program in the cattle population has been implemented in 2004.
The goal of this program is to identify and cull all persistently
infected cattle, which happen to be the main source for the
spreading of this virus infection. In case of success, the eradi-
cation programme will result in a zero seroprevalence and full
susceptibility in cattle in several years.

Described is a summarisation of studies regarding the pesti-
virus epidemiology in sheep and goats in Austria. The objective
of these investigations was, to find out, whether small ruminants
are a risk factor for reintroduction of pestiviruses in BVDV free
cattle herds in Austria.

Serological studies carried out in sheep and goats between
2001 and 2003 showed that the overall individual prevalence in
sheep was 29.4 percent and the herd prevalence 62.9 percent.
Marked regional differences in the seroprevalence among sheep
and goats were seen. Moreover, the estimated herd and individual
prevalence was significantly higher in flocks in comparison to
housed cattle on the farm. Comparative neutralisation studies
on ELISA positive samples carried out on blood samples col-
lected in sheep and goats between 2001 and 2003 showed that
the main source of BYDYV infections were cattle. However, these
studies also showed that a pestivirus epidemiology independent
from cattle is present in Austrian.

During an epidemiology study in 2003 in the west region
of Austria, sheep persistently infected with BDV were found.
These animals were completely healthy and were pastured dur-
ing summertime on an alpine meadow with other sheep. The
prevalence of BDV antibody positive sheep was 67.6 % at the
beginning of the pasturing and 83 % at the end of pasturing.
We described the importance of communal alpine pasturing in
the spread of Pestiviruses.

In 2005 a clinical healthy goat, persistently infected with
BVDV in a flock housing cattle and goats was detected. In the
study described the goat was potentially the source of BYDV
infection in the cattle herd.

In a further study we documented the spread of Border
disease virus from sheep to calves.

Border disease of sheep characterised by abortion and fetal
death was described for the first time in Austria 2008 on a
mixed farm (sheep and cattle). The BVDV status of the cattle
herd was certified “free of Bovine viral diarrhea” since 2005.
However, in correlation with the Border Disease outbreak BDV
antibodies were diagnosed in cattle on this farm.

However, the results of our studies showed that BDV and
BVDV infected sheep and goats are a high risk factor for pestivirus
introduction in susceptible cattle herds and therefore a significant
revision of the Austrian BVDV-program is necessary.

Key words: border disease; BDV; BVYDV; pestivirus; cattle
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ABSTRACT

The worldwide distributed protozoan intracellular parasite,
Neospora caninum, is considered a major cause of abortions
and reproductive failure of dairy cattle. The transplacental
transmission from infected dams to their offspring appears to
be a major natural route of the infection, but neonatal calves
may become infected by lactogenic transmission of the parasite.
Dogs are definitive host for N. caninum, which play special role
in horizontal transmission of the parasite by shedding oocyst
into the environment. In three north-eastern Slovak dairy farms
(A, B, C) reproduction analysis was performed. By reason that
a specific diagnosis is achieved only in 23-46 % of abortions
additive methods for diagnosis are recommended (precise ana-
mnesis, blood and impression smears, serology, microbiology,
electron microscopy, toxicology and genetic testing). Sera of
128 post aborting dairy cows (Bos taurus) of “Slovak spotted
breed” were examined to anti-Neospora antibodies. Up to 39.8
% mean seroprevalence of the infection was recorded (Farm A
45.6 %; Farm B 20.4 %; Farm C 68.2 %). DNA of N. caninum
was at first time confirmed in brain of aborted foetus from
seropositive dam in field condition of Slovakia. The mother
has aborted in her second lactation in 5th month of the gravid-
ity. In two heifers from seropositive cows specific antibodies
were found. In dogs from two farms anti-Neospora antibodies
were also detected. These findings strongly indicate both, the
vertical and horizontal transmission of N. caninum in herds,
respectively. The high occurrence of anti-Neospora antibodies
warrants the attention and a wider surveillance in Slovak herds.
The examination of heifers prior their serving would help to
discover and interrupt the transmission and persistence of N.
caninum in stock-rising.

Key words: Neospora caninum; dog; dairy cattle; heifer;
abortion; sylvatic circulation; Slovakia

INTRODUCTION
In the past decade, the protozoan parasite Neospora cani-

num has become increasingly recognized as an important cause
of reproductive failure in dairy and beef cattle. N. caninum is
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closely resembles Toxoplasma gondii. Wild or domestic canids
are the natural definitive host for N. caninum. Infected animals
may shed large numbers of oocysts in their feces, which may
then be ingested by intermediate hosts such as cattle. It may
results in foetal death or birth of live congenitally infected
offspring. The seroprevalence of neosporosis in Europe varied
between 16-76 % for dairy cattle and 41-61 % for beef cattle
(1). Cattle infected with N. caninum are three to seven times
more likely to abort compared to uninfected cattle (2, 3).
There is no direct transmission between cows; however, the
parasite can be transmitted by the vertical rout from mother
to foetus. Vertical transmission, which may occur over several
generations, is a major factor contributing to the persistence of
Neospora in herd (4). Congenitally infected calves may have
neurologic signs, be underweight, unable to rise, or have no
clinical signs. Chronically infected heifers have a higher rate
of abortion, particularly during their first pregnancy, and a
high rate of vertical transmission to their offspring. Therefore,
N. caninum presents a major economic problem to cattle pro-
ducers’ worldwide (5). By comparing the Neospora status of
aborting versus non-aborting cows, the seropositivity correlates
with the tendency to abort (6).

To understand the epidemiology of N. caninum associated
abortion in cattle it is important to discriminate between those
animals that acquire infection exogenously (via ingestion of
oocyst) or endogenously (transplacentally). Therefore, our aim
was to analyse in addition to the occurrence of neosporosis
key factors of breeding (structure and condition of breeding,
reproduction analysis and the occurrence of the infection in
definitive hosts) in selected farms in north-eastern Slovakia,
where according to our former screening the high seropositivity
against Neospora was recorded.

MATERIAL AND METHODS

Serum samples of cows

On the basis of former pilot screening of neosporosis in the
north-eastern Presov region from 305 randomly chosen dairy
cattle with reproductive failures till 38.7 % mean seropositiv-
ity to Neopsora caninum was estimated. Therefore, in the
selected farms with the highest seropositivity of neosporosis



a field investigation has been carried out. Totally 128 serum
samples of dairy cows (Bos taurus), 17 sera of heifers origi-
nated from seropositive dams, four sera of farm dogs were
examined to the presence of anti-Neospora antibodies. Seven
dairies with reproductive failures were serologically followed
up for the presence of specific antibodies during one year in
three months intervals.

In all farms “Slovak spotted cattle” were bred with stanchion
housing of dairies and free stabling of heifers. These farms,
located on the north-east are neighbouring the National Park
of Poloniny, characterized by broad-leaved forests and a high
population density of red foxes. Farms keep from 300 to 900
animals (Table 1), with mainly stabling stock-raising (usually
with stanchion housing of dairies and free housing of heifers).
In all three farms, pasture breeding is used from spring to
autumn, and their pastures are fenceless.

Reproduction analysis

For the reproduction analysis in first dairy farm (A) 220, in
second farm (B) 90 and in third farm (C) 136 Slovak spotted
breed and its crossbred multiparous cows were used. Milking
in the farms was performed three times per day in separate
parklour. Dosage and quality of nitrition were adjusted precise
according to milk production calculated by computers schedule
used in the farms. Milk production of dairies in year 2007 was
4000 kg.year! in average.

Serological methods used

Anti-Neospora antibodies from serum samples were detected
using an indirect ELISA (ID-VET, Innovative diagnostics,
France). The test procedure was performed according to the
manufacturer’s instructions. The absorbance - optical density
(OD) was measured at 450 nm by spectrophotometer (Ther-
moLabsystems, Opsys MR, USA). For each sample, the ratio
of optical densities of examined serum to mean OD of posi-
tive control was calculated as S/P % according to the formula:
S/P % = OD sample/ OD positive control x 100

Samples with the S/P % < 50 % were classified as nega-
tive and the samples with S/P % > 50 % were considered as
positive.

Specific antibodies from fat-free skimmed milk (supernatant)
of 6 monitored Neospora-positive cows were analysed using a
competitive ELISA (VMRD, Inc., USA). The optical density
was measured at 630 nm by the same spectrophotometer. The
test results were expressed as percentage of inhibition (% I)
according to the formula: % I = 100 - [(OD sample x 100) /
(Mean OD negative control)]

When a tested samples produced > 30 % inhibition were
considered to be positive and < 30 % were considered to be
negative.

Isolation of DNA

Genomic DNA from the milk sediment, foetal and dog’s
tissues was prepared from the reference strain and from the
milk sediment using the Nucleospin”® Tissue DNA extraction
kit (Machery-Nagel, Germany). DNA samples were collected
at 4 °C and were used in PCR.

PCR analyses

Primers Np6 and Np2l for PCR were prepared with mi-
nor modifications according to (7). The PCR reagents (MBI
Fermentas, USA) were applied according to instruction of the
manufacturer. Each PCR reaction was performed in a final
volume 50 ul consisting of 10 pM of each primer, 1 U Tag
polymerase and sample. The amplification was carried out
under the next condition: 1 cycle 94 °C for 4 min as initial
denaturation of templates, followed by 30 cycles with denatur-
ation at 94 °C for 20 sec, annealing at 55 °C for 30 sec and
primer extension at 72 °C for30 sec and finally 1 cycle of 72
°C for 10 min. After amplification, 15 pl of PCR products was
visualised on a 1.5 % agarose gel containing 1 ug.ml' ethidium
bromide and visualised under UV light.

RESULTS AND DISCUSSION

Reproduction parameters in three north-eastern Slovak
farms are showed in the Table 2. Abortion in cattle is defined
as foetal death and expulsion between day 45 and day 265 of
the pregnancy. If death occurs before day 40 of gestation, it is
usually termed as early embryonic death, when the embryo is
resorbed by the uterus with no external signs evident that the
pregnancy has terminated. After 2 months of gestation, there
is the expulsion of the foetus and placental tissues. Abortion
in cattle is a significant cause of reproductive wastage. There
are two main cases of bovine abortion. Non-infectious cases
are due to genetic, nutritional, environmental, insemination,
twinning trauma, drugs motives. Infectious cases may occure
due to bovine virus diarrhea (BVD), brucellosis, campylobacter
(Vibrio), chlamydiosis, infectious bovine rhinotracheitis (IBR),
leptospirosis, trichomoniasis, sarcocystis and last but not least
neosporosis. Clinical symptoms are spontaneous or induced
premature cessation with expulsion of a foetus too immature
for survival (< 260 days), abortion with resorption of placental
fluids, foetal dehydration and uterine involution, subsequent
abortion or expulsion during parturition may occur (dried,
shrunken, brown/black - mummification). Other additional
parameters are maceration of foetus due to bacterial infection,
the bones are intact in the liquefactive, foul-smelling remains
of soft tissues and accompanied by pyometra, uterine abscesses
and foetal emphysema. A specific diagnosis is achieved only in
23-46 % of abortions. Requirement methods for diagnosis of
abortion are precise anamnesis, blood and impression smears,
serology, microbiology, electron microscopy, toxicology and
genetic testing.

From 128 post-aborting dairy cattle in 51 anti-Neospora an-
tibodies were detected with 39.8 % mean seroprevalence (Farm
A 45.6 %; Farm B 20.4 %; Farm C 68.2 %) (Table 3).

From Farm C, in seven aborting dairies a persisted high
level of specific antibodies was detected, during one year ev-
ery three months of the monitoring (Fig. 1). Therefore, this
constant pattern of increase of N. caninum antibody titres in
several pregnancies suggests reactivation of a latent infection
in the cows, rather than suggesting re-infection. Reactivation
has also been suggested by other researchers as an explana-
tion for transmission of the parasite during several successive
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pregnancies, and for repeated abortions to occur in seropositive
animals (8, 9). Moreover, seropositivity was detected in two 6
months old heifers bird from seropositive mothers. In regard
of their age results indicate possible vertical transmission of
N. caninum. From March 2008 seventeen new cases of abor-
tions were recorded in Farm A and C with 47 % seropositivity
of dams.

Two heifers, more than 6 months old, originated from sero-
positive mothers were also seropositive. This strongly indicates
that N. caninum in this herd spread via vertical transmission.
The vertical infection as the main form of the transmission in
dairy herds was confirmed by other authors (10, 11, 12).

Totally five abortions were analysed by molecular approaches.
Just from the Farm A in the brain of aborted foetus, originated
from seropositive mother DNA of Neospora caninum was
confirmed by PCR (Fig. 2). This is the first molecular confir-
mation of Neospora caninum as causative agent of abortion in
Slovakia. It was abortion of dairy in her second lactation in
5th months of gravidity, without any other clinical signs. The
kinetics of specific antibodies in first month of pregnancy was
lower in comparison with antibody level after abortion.

In two from four examined dogs specific antibodies with
relatively high S/P % (90 and 92 %) were detected. These dogs
had access to the potential infected tissues of aborted foetus in
pasture and in the housing zone. Thus, the presence of farm
dogs may be linked with horizontal transmission of the parasite
by shedding oocyst in a feed manger or into the environment.
N. caninum associated abortions are not always linked with
horizontal transmission, but also occur in chronically infected
dams by vertical transmission. Moreover, it cannot be expected
that there is always a positive association between the presence
or number of farm dogs and bovine abortion (13).

These studied large breeding farms with the high Neospora-
seroprevalence of 39.8 % are characterised by the pasture
style of breeding. Free pastures are surrounded by temperate
forests with scrubs and greenwood with a high population
density of wild animals. The fauna is characterised by high
biological diversity, with majority of deer. There are survive
here all Slovak carnivores, mainly red foxes and sporadically
from neighbouring areas of Poland penetrate bison and elk.
There have been all conditions for a circulation of N. cani-
num by domestic and sylvatic interface and a formation of
the new focus of neosporosis is expected. This hypothesis
is confirmed by 11.3 % seroprevalence of N. caninum in 53
hunted wild boars from some localities in eastern and central
Slovakia (14). Many aspects of the life cycle of N. caninum
are unknown, but hunted wild animals represent a potential
risk in N. caninum transmission to hunting dogs and ultimately
to domestic livestock (15).

Since dogs are the natural definitive host for Neospora
caninum, control programs should start with preventing access
by dogs to infectious material such as dead calves, aborted
fetuses, stillborn calves, and fetal membranes. Furthermore,
cattle feed and water should be protected from contamination
by dog feces.
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Table 1. Structure of the farms according to
the number of kept animals

Total no. Dairy Beef <1 >1

<
Farms of animals cattle cattle year year 6 months
900 300 150 150 100 200
B 300 250 - - - 50
300 90 50 90 60 10
Table 2. Reproduction parameters
in farms performed in selected animals
Concep-
Farm/ Milk pro- Da{y s N o O.f tion rate
no. of . to first Days  insemi- .
. duction . . . at first
examined , insemina- open nations/ . .
kg.year . insemina-
cattle tion cow .
tion (%)
A/220 4000 75 105 1.8 50
B/90 3800 78 110 1.9 49
C/136 3900 74 106 1.9 52

Table 3. The occurrence of neosporosis in dairy cattle with
the reproduction failures in farms from north-eastern Slovakia

No. examined

Farms dairies Neospora-positive %

A 57 26 45.6

B 49 10 20.4

C 22 15 68.2

Total 128 51 39.8

Kinetics of anti-Neopsora antibodies in aborting dairies
160
140
120
100
®
o 80
w
60
40
20
0
March April July October
- -4 - Dairy 1 —a—Dairy 2 Dairy 3 Dairy 4
——Dairy 5 —e— Dairy 6 —iz— Dairy 7

Fig. 1. Konetics of anti-Neopsora antibodies in aborting dairies
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328 bp

Fig. 2. DNA of Neospora caninum obtained in PCR with Np6 and Np21

primers: M -molecular mass marker; lines 1, 2 - samples of brain of

aborted foetus from seropositive dam; line 3 - negative control; line

4 - positive control; lines 5, 6 - samples of brain of aborted foetus
from seronegative dam
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ABSTRACT

Llamas and alpacas as the domesticated representatives of
New World Camelids became more and more popular in Eu-
rope and consequently also in Austria in the last years. Hence
veterinarians are increasingly confronted with these “exotic”
animals, either with routine work like vaccination, deworming
and castration or when health problems occur.

Therefore the Clinic for Ruminants at the University of
Veterinary Medicine in Vienna founded a working group dealing
with camelids starting with a questionnaire of New World Cam-
elid owners in German-speaking countries at the end of 2002,
followed by further studies (mainly concerning endoparasites).
Furthermore the number of cases at the Clinic for Ruminants
increased.
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In Austria approximately 3,000 llamas and alpacas are
registered. They are predominantly kept as companion animals,
some for breeding and trekking. The production of wool and
meat however does not play a role in Europe.

I would like to present an overview of the main health
problems of New World Camelids kept under Middle European
conditions. Results are based on questionnaires, investigative
studies and experiences at the Clinic of Ruminants.

The main health problems in these species are endoparasite
associated diseases, disturbances of the (fore-) stomach (atony,
acidosis, ulcers), skin lesions (mainly caused by parasites or
zinc deficiency) and injuries.

Anatomy and physiology of camelids differ in some ways
from our domesticated ruminants. Consequently diagnostic
methods (clinical examination, sampling) as well as therapy
varies between these species.
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ABSTRACT

In August 2008 bovine besnoitiosis was diagnosed for the
first time in Germany. Previously, this disease was reported
from Africa, Asia, Israel, Venezula and the European countries
France, Spain, Portugal, and Italy. The causative agent is the
cyst-forming coccidian Besnoitia besnoiti, which is predominantly
localized in tissue-cysts in the skin, mucous membranes and
scleral conjunctiva. Clinical signs in early stages of the disease
include fever, lymphadenitis, subcutaneous edema, loss of body
condition and orchitis. During the chronic stage typical signs
are cutaneous lesions such as thickening and folding of the skin
and hypotrichia or alopecia. Severe necrotising orchitis may
result in permanent infertility. Apparent cases of besnoitiosis
are easily diagnosed by the combination of clinical signs and
the identification of tissue cysts by histological and cytological

investigations. However, most infected cattle remain asymptom-
atic. Besnoitiosis may have a significant economic impact on
affected herds due to adverse effects on male fertility, reduction
of slaughter weight, rejection of hide for leather production, and
a mortality rate of 10 %. No effective treatment is known. The
complete life cycle of B. besnoiti remains yet to be elucidated.
Cattle are believed to be the intermediate host while the defi-
nite host is still unknown. Mechanical transmission by biting
flies, such as tabanids, and various medical devices is possible
and a direct animal-to-animal transmission seems likely. It is
suspected that the infectious agent was introduced to Germany
by an infected animal possibly from France.

In addition to a detailed overview on bovine besnoitiosis we
will present results of investigations on the first known affected
herd case in Germany.
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INTRODUCTION

Viable Saccharomyces cerevisiae (Sc) yeast strains as
zootechnical additives in ruminant feedstuffs are widely used.
Some of the benefits associated with Sc include increased
DM and NDF digestion (10, 1) and milk production (10, 5).
Yeast cultures also have been shown to stimulate utilization of
hydrogen by ruminal acetogenic bacteria (2) and to decrease
methane production of rumen bacteria (3). The effect of Sc
strains differs depending on in vitro or in vivo circumstances,
and the results of recent experiments are often contradicting.
Wallace and Newbold (9) reported that the responses
of yeast culture are highly variable and apparently in uenced
by the composition of the diet. The various effects of different
Sc strains are also proven (7, 4). As we do not clearly know
the interactions between the rumen and the yeast we can only
suppose that the reason behind it is that different yeast strains
differently adapt to the conditions in the rumen.

In a previous in vitro study we have concluded that a higher
trehalose content in the cell wall of yeast cells improve their
rate of survival in the rumen fluid (6).

The aim of our study was to investigate the effects of
trehalose producing yeast (Live Sacc Dairy, LSDairy) supple-
mentation on the rumen fermentation of sheep.

MATERIALS AND METHODS

Three rumen cannulated merino wethers were used in a
self controlled experimental design. This study served as a
precedent for a study on high-yielding dairy cows, therefore
the sheep were fed two types of rations similar to the rations
high-yielding Holstein-friesian cows are fed with (Table 1 and
2). The high energy diet (HE) contained more concentrate
(mainly barley and corn), the high fibre diet (HF) contained
more forage (corn silage and alfalfa hay). The daily amount of
TMR was 2 kg per animal. Licking blocks and drinking water
were offered ad libitum.
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Table 1. Ingredients of the two diets

Ingredients HE diet HF diet
Corn silage (%) 48.0 54.5
Meadow hay (%) 16.0 6.0
Barley grain (%) 6.0 12.0
Corn grain (%) 16.0 15.0
Extr. sunflower hull (%) 8.0 6.0
Extr. soybean meal (%) 6.0 6.5
Table 2. Nutrient content of the two diets
Nutrients HE diet HF diet
Dry matter (%) 59.7 62.4
Crude protein (% in DM) 16.5 16.4
Crude fibre (% in DM) 13.0 16.5
Net Energy L (MJ in DM) 7.2 6.8
Crude fat (% in DM) 2.8 2.8
NDF (% in DM) 30.2 34.8
Concentrate ratio (%) 60.2 51.3

In the control phase of the experiment (CO) rations were
not supplemented. The control phase was followed by two ex-
perimental phases using 2.5 g trehalose producing (LSDairy)
or 2.5 g trehalose non-producing (LS) yeast in the daily TMR,
respectively. Rumen fluid samples were taken 3 hours after the
morning feeding. Ruminal pH, total volatile fatty acid concentra-
tion and molar proportion of acetate, propionate and butyrate



Table 3. Rumen fermentation parameters during the experiment (Mean + SD)

Treatments
Items
HE diet HF diet
CO LS LSDairy CO LS LSDairy
b b a
pH 95503 5.5+ 0.3 56721 258 + 0.2 565; 5(')6;
b + b . +
Acetate, mol% 91.7 = 11.3 a194.3 + 14.1 1(1);29 287.4 + 17.8 ©2112.6 = 17.8 12921
+ 0=+ 9+
Propionate, mol% 59.3 £ 8.7 59.4 £ 3.9 60223 62.7 £ 3.9 61408 61497
b
Butyrate, mol% 8.9 £ 5.9 205+ 2.3 2?? . 19.1 + 4.1 182'7; 202'2;
Total VFA, mmol/l 149 + 4.1 15.8 + 1.8 161'17i 15.2 £ 2.1 151'88i 152'461
**Means with different superscripts within a diet are significantly different (P < 0.05).
2Means with different superscripts mark significant difference between the items at HE and HF diets (P < 0.05).
Table 4. In sacco degradability (Mean * SD)
Items Treatments
HE diet HF diet
CO LS LSDairy (o(0] LS LSDairy
Pelleted alfa NDF a19.7 217.8 = °21.7 237 + 11 °20.5 + °21.4
(%) 1.3 2.8 0.6 T 2.9 1.4
Corn grain starch 535 £ 49.5 £ 50.7 = 54.1 £ 50.6 + 50.7 =
(%) 15.0 8.6 9.0 7.9 8.5 9
. o 849 + 284.2 + ©193.7 + 289.1 + "85.9 + 1289.4 +
Barley grain starch (%) 3.7 39 )3 27 50 34

*®Means with different superscripts within a diet are significantly different (P < 0.05).

12Means with different superscripts mark significant difference between the items at HE and HF diets (P < 0.05).

were measured. The degradability of corn and barley starch and
NDF of alfalfa were also measured with in sacco method.
For hypothesis testing, a general linear mixed model was fit
to the studied parameters. Estimation of treatment differences
were calculated using contrast matrices. P-values were adjusted
by Tukey-Kramer correction at multiple testings. The statistical
analysis was carried out in R 2.6 statistical software (8).

RESULTS

The main results of the experiment are summarised in
Table 3 and 4.

As it was supposed, rumen fluid pH was lower in HE diet
in the control animals. Using LSDairy supplementation in HE,
a higher rumen fluid pH was found compared to CO.

Compared to CO, TVFA concentrations were significantly
higher when yeast supplementations were used in HF however
LS supplementation did not changed TVFA in HE. Molar
proportion of acetate in CO tended to be lower in HE. Molar

proportion of propionate was higher using LSDairy in HE
compared to CO ans LS in HE.

Degradability of barley starch was significantly better in HE
but did not change in HF when LSDairy had been used. There
was no difference in the degradability of corn starch. The degrad-
ability of NDF was significantly better in LSDairy compared to
CO and LS in HE but, unsupposedly, lower in HF.

CONCLUSIONS

It was shown that rumen fermentation can be modified by
yeast strains and significant differences can occur depending
on the substrate (TMR) or yeast strain used.
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ABSTRACT

The work analyses health situation on farm sheep in Slovakia.
Poops at morbidity and fatality were acquired following clinical
and laboratory analysis and registration farmers. 80% loses of
lambs into weaning time is bound on perinatal period, it means
deadly born and loses till 3.day age. Main reason loses of lambs
in perinatal period are deadly born lambs, dystocia, syndrome
of hypotermy and starvation, congenital defects and various
wounds. Observations showed that vitality, good health lambs
and optimally immunized functions are straight depending on
health state mother, lonely course pregnancy and own delivery.
The most commonly diseases at all ranks sheep are endo and
ecto parasitosis (lungworm infestation, intestinal nematodes, liver
fluke disease, tapeworm infestation, sheep ked, tick infestation,
psoroptic, sarcoptic, chorioptic mange). From infection diseases
most frequently to diagnose at lambs listeriosis and mature
sheep mastitis on various aetiology, chelodermatits infections
and sporadic scrapie. Noninfectious diseases most often to wear
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in form metabolic or production disorders (nutritional muscular
dystrophy, energy-protein malnutrition (ketosis), calcium and
phosphorus deficiency, parakeratosis, enzootic ataxia, goiter,
alopecia, alotriophagia and photosenzitization). Bed nutritious
stage of sheep look like breeding and health phenomenon and
be connected with deficiency at nutrition (quantity and quality
feed), disorders of health stage and inconvenient animal hygiene
and breeding conditions. From poisonings most frequently to
diagnose mycotoxicosis (aflatoxicosis, stachybotryotoxicosis,
fusariotoxicosis) and chronic intoxication with heavy metals
(arsenic, lead, mercury) and acute copper poisoning.

Key words: health; morbidity; sheep

INTRODUCTION

Sheep farming in Slovakia has a long-standing tradition.
Actually in Slovakia circa 370 thousand all categories sheep



have been raised. The breeding programe is in small ruminants
specialized for production of milk (commodities of sheep and
goat milk) and meat (Christmas and Easter lambs). Produc-
tion of wool is marginal. Key component in small ruminants
farming is landcreating. Small ruminats farming has been the
economically not so attractive as another livestock farming for
a long period of time but it has been one of the most stabile
animal-raising branch nowadays. Diagnostic, preventive and
therapeutic measures in sheep are carried out less regularly
compared to other livestock. On the other hand risk of mor-
bidity in small ruminants with impact on public health is high
(scrapie, zoonoses).

RESULTS AND DISCUSSION

Diseases of young

Successful raising of lamb is the basic assumption of healthy
population of adult animals. Lamb morbidity in perinatal and
postnatal period essentially affects growth ability, economy of
lamb raising and in a manner designates future performance (2).
Total losses of lambs and kids in our sheep farms vary between
6.2-10.9 % until weaning time. Main cause of lamb losses in
perinatal period are stillborn lambs, dystokia (complicated par-
turition), syndrome of hypothermia and starvation, congenital
defects and diferrent injuries. Syndrome of hypothermia and
starvation contributes to perinatal losses with 35-50 % and
its contribution to the losses until weaning time is 70-80 %
(1). Vitality and good health state of lambs including optimal
immune functions is directly dependent on the health state of
mother, course of gravidity and parturition itself. Lower vital
weight at birth and viability can be noticed in lambs, whose
mothers were fed with insufficient and imbalanced feed ration,
were stabled in inconvenient zoohygienic conditions or they
suffered by different diseases (at ewes in our farming condi-
tions these are chronical endo and ecto parasitosis, chronical
bronchopneumony, infectious limping, etc.) during gravidity.
Fetus during intrauterine growth is fully dependent on the
nutrients that are accepted from mother. Most critical period
for mother and young is in first 24 to 48 and in some cases
till 78 hours post partum (perinatal period). In general lambs
at birth are relatively sensitive to the syndrome of hypothermia
and starvation. It is associated with insufficient developed
thermoregulation system until the third day of life, low reserves
of body fat at birth (low source of emergency energy), big
surface of body compared to weight (assumption of consider-
able heat loss in cold and wet enviroment evaporation through
the wet body surface at birth). Limiting factor for good health
state and optimal youngs is early intake of sufficient amount
of good-quality colostrum. Similar as it is in other ruminants
colostrum is the basic source of essencial antibodies, vitamins,
minerals, sacharides, fat, protein and other biologically active
matter. Colostrum must verify quality requirements (designates
health state a condition of ewes, numbers of parturitions, nutri-
tion), quantity (optimal colostrum uptake 50 ml.kg' of body
weight/feeding or 210 ml.kg! of body weight/first 24 hours, in
bad climatic conditions - cold and wet environment require-
ment for colostrum is increased with 15 % ) and the speed of

intake (lamb is able to accept sufficient amount of colostrum
during first 30 to 60 minutes at birth). In breeding practice it
is important to respect the rule that young must get colostrum
birth as soon as possible immediately after birth and suckle 6
times during first 24 hours of life. This argument corresponds
with the fact that ewe produces colostrum approximately to
18 hours post partum and permeability of youngs  intestines
for antibodies is highest directly at birth, after 7 hours begins
to decrease and after 24 hours it becomes very low. In case
of colostrum immunoglobulines transport to lamb blood, they
are protected against infections or systemic diseases. Another
diseases, which influence lamb and kid losses until weaning
time negatively are diarrhoic and respiratory syndrome (ratio
on global losses until weaning time 10-15 %), omphalophle-
bitis and arthritis (ratio on global losses until weaning time 3
%). Another diseases, which play role in lambs a kids losses
until weaning time or after weaning are infectious diseases
(e.g. listeriosis, pasteurelosis, ecthyma, tetanus, ratio on global
losses 5-10 %), parasitosis (coccidiosis, ratio on global losses
12 %, moniesiosis, ratio on global losses 10 %, other endop-
arasitosis, ratio on global losses 5 %, ectoparasitosis, ratio
on global losses 1 %), nutritional muscle dystrophy (ratio on
global losses 5 %), hoof and bone diseases (ratio on global
losses 2 %), cerebrocortical necrosis (ratio on global losses
0.5 %), and other metabolic diseases (ratio on global losses
5 %) (Figure 1).

Bsyndrome hypoth ermma and starvation
& diarhoea and respiratory syndrome
Qinfection diseases

o0 omphalophlebitis and arthntis

® endoparasitosis

B ectoparasilosis

& nufrition al myodystrophy

0 diseases of hoofs

W metabolic disordes

Figure 1.

Diseases of adults

The highest morbidity at mature sheep is diagnosed dur-
ing breeding time. Diseases originate on multifactorial base as
disorders energetic, protein, and mineral metabolism, functional
disorders of liver, disorders of reproduction and mastitis.
Predisposition on their genesis participate effect of nutrition,
metabolic, parasitic, infection, toxic, immunologic, stressful,
and technological factors.

Keeping of health of population sheep, their productive
and reproductive efficiency begins by selection health and
production criteria in selective breeding or goal-directed top
cross e.g. on higher milk and meat production, resistance
against some diseases (genetics of health) (3). Nutrition of
ewes during first 8 weeks pregnancy must be organized so as
during hereof terms avoid to slump weighted. Losses of weight
ewes in excess of 2.5 kg during first 60 days of pregnancy
(approximately 40g/day) results in an retardation development
of placenta and growth of fetus. During interim 9 to 16 weeks
of pregnancy optimal nutrition of ewes is warranty them good
nutrition state. During these terms ewes showing low condition
state look like 2.5 are feeding under separate cover. Goal of
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optimal nutrition of ewes is achievement at the end pregnancy
condition state in all animals from 2.5 into 3.5. The most
important terms for development of fetus and health state of
ewes is their nutrition 6 weeks before parturition. Almost of
70% fetal growth overshoots in these terms. Shortcomings in
nutrition of ewes at the end of pregnancy induce low weight
lambs at birth, low natality, advanced perinatal and postnatal
morbidity and mortality of lambs, lower production of milk
in ewes and occurrence ketosis. Till 50 % nutrients multi they
need ewes at the end pregnancy look like on its start alterna-
tively 1.5 multi in comparison with terms without production
of milk. In lactation ewes are claim to feed 2.5 till 3.0 times
advanced in comparison with animals without production milk.
Following presentation is with reason take upon one to feed-
ing with energetic food in minimally 6 weeks before assuming
parturition (0.30 till 0.50 kg concentrate/piece/day).

Total losses mature sheep in breeding conditions move from
4 in 11%. The highest share in morbidity mature sheep have
they endoparasitosis and ectoparasitosis (10-50%) , diseases of
hoofs (3-30%), ketosis (7-13%), disorders of fertility (abortion,
infertility prolapsus, dystocia, postpartal complication, metritis
1-12%), infection diseases (e.g. listeriosis, pasteurelosis, Maedi-
Visna, mycoplasmosis, scrapie 8-13%), disorders of mineral
metabolism (Zn, I, Se, Cu, Co, Ca, P, Mg 5-10%), mastitis
(3-8%), deficiency of vitamins (E, A, C, B, D-1-5%), intoxica-
tion with organic and inorganic polutants, contaminated feeds,
mycotoxicosis, fotosensitization (1-4%) Figure 2. Difference
in prevalence diseases of small ruminants at study farms be
affected levels of nutrition, sanitation rearing, welfare , nutri-
tion state, age, lactation curve, stage of reproduction, general
health state, and genetic lineage several strain.
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Figure 2

Interim markers that are mention violation interaction
of small ruminants with living condition on farm belong e.
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g. slump milk production, changes of physical, chemical and
biological in composition of milk, distinction in required body
condition of animals (upwards of 10% in heard), infertility
(quiet estrus, low fertility), dystocia, prolapsus, complica-
tion after parturition, higher morbidity of lambs and kids
in period peripartal and pospartal, occurrence noninfection
(organs and metabolic disorders), infection, parasitic and
rest diseases in herd upwards. Look like subsidiary markers
for arbitration health state of sheep possible in herd watch e.
g. intake dry matter (detached evaluate up to the mark flock
than individuals), quantity and quality of feeds (analysis of
all feeds is optimally have to disposition before their integrate
into nutrition dosage), quantity and appearance faeces (primer
parameter for arbitration health state and quality of feeding)
and behaviour of animals.

Following analyses diseases of sheep in Slovak republic
is with reason inspection health state of small ruminants look
like integral component of economics health and effectiveness
of rearing. Application program of health on levels of farm is
bottom on working-out diagnostic, preventive and therapeutic
measures and practices. Therefore so as programs of health on
farm sheep were effectively to must out from analyses existent
rearing (morbidity, mortality, epizootic situation, body condition,
behaviour of animals, intake of feeds, succeed parameters of
production and reproduction, etc.), condition of outer environs
(soil and climatic conditions) and system of technology of
stabling, feeding, nursing and milking.
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ABSTRACT

An efficient and sustainable dairy production requires healthy
cows with a relative long span in fair wellness. The periparturient
(transition) period of dairy cows is withal the most important
phase of their re/production cycle. Nutritional and welfare
mismanagement, especially during the transition period, leads
to metabolic disorders and subsequently to impaired production
- as a syndrome of periparturient crisis in the dairy cow. We
tested, as a new components of dairy herd and periparturient
management of cow, new methods of their nutrition and care,
including: permanent monitoring and data analysis of relevant
health, production and economic parameters; checking of the
udder and claw (limb) health and BCS before drying; use of
uniform high fibre, low energy dry cow diet from drying to
calving; guarantee of high comfortable stabling; determination
of clinical, milk and biochemical score as a part of controlling
of fresh (postparturient) cow.

Key words: dairy cows; periparturient period; syndrome of
periparturient crisis; nutrition; The Goldilock "s Diet; welfare;
monitoring of relevant health, production and economic param-
eters; clinical, milk and biochemical score

ABBREVIATIONS

BHB - f}-hydroxybutyrate, BCS - body condition score,
DCAB - dietary cation-anion balance, NEB - negative energy
balance, NEFA - non-esterified fatty acids, NEL - net energy
lactation, ROS - reactive oxygen species, SARA - subacute
ruminal acidosis, TMR - total mixed ration.

INTRODUCTION

Dairy farmers, industries, politicans and consumers put
heavy demands on dairy production. Such demands challenge
dairy cows to produce high quantities of high-quality and healthy
milk. Nutrient and welfare management play a crucial role in
supporting the dairy cow to cope with these challenges. The
quality of care and efforts to achieve financial effects often
do not provide enough chance to sustainably secure optimum
condition for the animals (welfare) and health. The require-

ment for the economic prosperity and need to ensure optimum
health can become contradictory. Occurrence of metabolic
disorders, mastitis, metritis, laminitis, fertility disorders, calf
diseases, high mortality and culling after the calving give an
evidence of validity and consequences of this approach. But
an opposite situation is desirable - good health is a basic pre-
requisite of high quality dairy production and cost-efficiency
of dairy farming (4).

Production diseases

In past decades, the intensive genetic improvement has
lead to dairy cows having to spend extremely high amounts
of nutrients to provide for high milk production. It happens
quite often that herd management level is not adequate to
the genetic potential of cows which brings the cow organism
to the patophysiological limits. This situation often results in
the development of clinical or subclinical production diseases.
Production diseases are the most significant health, welfare
and economy problems in dairy industry_(5).

Physiological prerequisites of milk production

The basic etiological factor of production diseases is insuf-
ficient securing of physiological prerequisites of milk produc-
tion, i.e.: 1) continuous comfort (high level of welfare) of the
animals; 2) as high as possible levels of dry matter intake, high
quality diets; 3) proper processes of rumen fermentation and
proteosynthesis, digestion and absorption in the digestive tract;
4) efficient utilization of metabolites and substrates (from the
digestive tract and from muscle, adipose and bone tissue) in
metabolic processes that take place in the body; 5) intensive
milk secretion in tubuloalveolar mammary cells that does not
harm the body (7).

Stress

If the above prerequisites are met, even cows predisposed to
high yield show the adaptability to stress at a required extent.
Stress can be characterized as a complex of different burden
factors (stressors) and their effects on the living organism and
a complex of the organism’s responses. According to current
stress conceptions the general response of the body consisting
in the activation of stress axes (Selye’s concept) is a little
more complex. The response reflects complicated interactions
at the level inputs (different nature of stressors and possible
interactions), outcomes (division of consequences in the form of
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reactions and effects) and feedback. The mechanisms of stress
development are executed by the central nervous system with
the involvement of cerebral cortex, limbic system and reticular
formation, sympaticus-adrenal system, classic structures of the
endocrine system, diffuse neuroendocrine system and others.
The roles of different mediators are also important such as
cytokines, ROS, acute phase reactants, etc.

Syndrome of periparturient crisis in the dairy cow

In summary, disorders and diseases related to the peripar-
turient period are called - based on chronology and interlinks
between causes and effects of the cow’s body - a syndrome
of periparturient crisis in the dairy cow (7, 9). The develop-
ment of this syndrome is caused mainly by the following
forms of stress situations: 1) Low level of care of cows and
insufficient welfare may cause the environmental stress and
subsequent adaptation mechanisms to the stress, including
the neurohumoral production of cortisol and catecholamines,
accompanied by a decreased feed intake and negative energy
balance. 2) Excessive energy intake in the end of lactation
and during the dry period, causing the overconditioning. The
body of the cow predisposes to the development of insulin
resistance and intensive periparturient lipolysis, associated
with loss of appetite. In fresh cows this leads to the eleva-
tion of plasma concentrations of NEFA, which cannot be
fully oxidized by the liver, and BHB. As a consequence, liver
steatosis develops, and ketone bodies formation increases and
liver insufficiency develops. The effect of excessive energy
intake can be regarded as energy stress with the development
of hyperglycemic and hyperinsulinemic ketosis. 3) Low dietary
calcium intake, disorders such as impaired absorption in the
gut, limited release from the bone tissue, impact of metabolic
disorders (alkaloses) and high calcium requirements for the
production of colostrum and milk cause the impairment of
calcium homeostasis in the cow. The induced hypocalcaemia
and related stress reactions (so called calcium stress) are ac-
companied by a retardation of digesta passage, resulting in
a further decrease in feed intake and deepening of NEB. A
decrease in the abomasum muscle tone due to hypocalcaemia
may contribute to abomasum displacement. The inhibition
of the uterine muscle contraction may worsen the course of
parturition and along with immunosupression it may lead to
retained placenta and metritis development. Also contractions
of teat sphincter muscles are inhibited, which increases the
risk of mastitis. 4) A sudden increase in the dietary intake
on non-structural, rapidly fermentable saccharides, causing an
incorrect ratio to the content of slowly fermentable fiber and
crude protein, or their different nitrogen fractions. This is a
stress situation, so called rumen stress, characterized by the
development of rumen fermentation disorders (most frequently
SARA), accompanied with indigestion and associated with the
effects of many toxic substances leading to deterioration of
rumen mucosa and hoof corium (laminitis). 5) A drop in the
levels of immune response (immune suppression) as a result
of physiological hormonal (neurohumoral) processes. In the
case of stress induced by the above-mentioned processes (an
increase in cortisol levels due to the environmental stress, the
impact of acute deficiency of readily available energy, intensive
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lipolysis, formation and action of adipokines, the development of
insulin resistance, development of hepatopathies, compromising
normocalcaemia, development of rumenopathies, disorders of
acid-base balance) and combined effects, this drop is further
potentiated (so called immune stress).

Prerequisites of full value dairy production

During the whole reproduction cycle, but particularly in
the periparturient period, the interactions between production
diseases and insufficient level of meeting known prerequisites of
full value dairy production are typical, in the following areas:
1) management; 2) stockmanship; 3) welfare (technological
and hygiene conditions in the herd); 4) herd improvement,
genetic control; 5) herd replacement (rearing young animals);
6) production and preparation of feeds, techniques of feeding,
nutrition and dietetics, nutrient conversion; 7) preventative care
of animal health, metabolism control, immunity and reproduc-
tion functions, ensuring optimum body condition, good health
and longevity (8).

Cascade effect

Original conception of production diseases included mainly
patogenetic aspects such as ketosis, hypocalcaemia and ru-
minal dysfunctions (i.e. metabolic and nutritional diseases).
This conception was later complemented to include many
clinical diseases, often influencing each other: difficult calv-
ing, prolapses of vagina and uterus, retained placenta, downer
cow syndrome, fat liver syndrome, SARA, metritis, mastitis,
displaced abomasum, laminitis, ovarian cysts, infertility and
others. Animals suffering of these problems show decreased
feed intake. This further decreases their intake of energy, Ca,
P, Mg, trace elements and vitamins (antioxidants) and further
worsens the above-mentioned processes and diseases. Because
of this type of development, we talk about ,cascade effect” in
production diseases, or circulus vitiosus (9).

METHODS, RESULTS AND DISCUSSION

A new concept of periparturient management (NC PPM) -
prevention of problems

For several decades it has been recommended to feed dry
cows a diet with a high fiber content and in the last 3 weeks
before parturition provide several kilos of concentrate (2).
However, this approach has shown not to be able to prevent
the occurrence of health disorders in fresh cows. There is no
clear evidence in the literature to support the theory that the
ruminal microflora requires several weeks before the calving
to adapt to the diet with a high starch content. On the con-
trary, it seems that the inclusion of maize silage in the dry
period diet is sufficient for the adaptation to a higher starch
intake after the calving, particularly if a high quality of TMR
is used that prevents the cows from ingesting large amounts of
concentrate. Moreover, feed intake after the calving is limited
and increases slowly (3). The traditional cow nutrition in the
prepartum period provides amounts of nutrients exceeding
requirements. The animals receive up to 40 % more energy
than they need. This leads to overconditioning and increased



internal fat deposition, which is the main patogenetic trigger-
ing factor of the cascade of interlinked periparturient diseases
resulting in intensive postparturient (periparturient) lipolysis
(1). High losses in lactating cows and performance after the
calving (with regard to the above-mentioned processes) require
a preventative medical solution.

This should include (within the new complex conception
of periparturient management) these elements:

Element A) Permanent monitoring programme of the health,
production and economic parameters

The basis of this approach (not only in the periparturient
period but over the reproduction cycle or lifetime of a cow)
includes:

1) daily recording of relevant information on individual
cow and all the herd by people responsible (lifetime records
of the cow);

2) continuous health, production and economy analysis of
data-set from farm and central databases;

3) systematic use of the data at pre-defined intervals, in-
cluding the comparison with defined production and economy
goals, previous periods, other cattle herds and populations;

4) planning of preventive medicine interventions according
to the health-production programme of the herd;

5) software modifications based on the results of sum-
marized monitoring (6).

Element B) Checking of the udder and claw (limb) health and
BCS before drying

An important part of periparturient management is the
monitoring of udder health, limbs and body condition score.
Each cow should be examined 4-6 weeks before drying, focusing
on these areas. If health disorders are detected, the cow must
be subjected to therapy and the disorders corrected. A BCS
check is relatively easy if a cause of a pathologic development
is incorrect nutrition in the end of lactation. There are greater
problems with keeping physiological BCS values (2.75-3.25) in
animals with long calving to calving interval, mainly in herds
with transferring cross-breeding (from one breed to another)
or several breeds.

Element C) Changes in dry period and pre-fresh nutrition
Recently, one dry cow diet (from drying to calving) with
low energy and high fiber has been used with good effects
on the health of cows and newborn calves (1). The authors
called it ,The Goldilocks Diet®. It leads to a decrease in NEFA
and BHB in the serum and to less difficult calvings, stillborn
calves and health disorders. The diet is based on maize silage
(32 % DM of the diet), grass, clover or alfalfa silage (20 %),
soybean extracted meal and mineral feeds (up to 18 %) and
wheat straw (30 %). TMR dry matter must be lower than 50 %
and separation of components by the animal should not take
place. The length of straw particles should be 3-5 cm. Daily
dose of straw is about 3.5 kg which prevents even a cow with
good appetite to consume too much energy. Intake of Ca?* and
K* is decreased and maintaining a required level of DCAB and
normocalcaemia are facilitated. A few days before the calving
it is beneficial to provide - in heifers, cows with twins and

other cows at risk - dietary additives (propylenglycol, glycerol,
yeasts, vitamins, aminoacids etc.). It is also recommended to
include 0.5 kg cut straw a day in the fresh cow diet.

Element D) Reduction of environmental stress in the peripar-
turient period (securing welfare).

As mentioned above, the development of periparturient
indigestion, lipolysis, ketosis, liver steatosis, hypocalcaemia
and immunosuppression are influenced by the levels of corti-
sol released in the body during the environmental stress. An
increased cortisol level is associated with decreased feed intake
and (mainly in high BCS cows, or those with higher internal
fat) worsens the above-mentioned pathological processes. This
is why the periparturient management should include the efforts
to achieve well-being and welfare_(5). Heifers and older cows
should be in different pens, groups of animals at risk should
be made: cows with twins, low BCS, diseased cows, cows
affected by the syndrome of periparturient crisis during the
previous calving, etc. The move to the pens for the pre-fresh
cows can be done 8 to 14 days before calving in non-problem
cows; cows with problems should be moved 5 to 7 days earlier.
It is necessary to provide enough fresh water, air and space
for comfortable lying, optimum temperature and humidity and
free access to feed bunk (there should be enough bunk space
to enable all the cows in the pen to eat at the same time).
An important recommendation ensuing from the new concept
(if a design of the barns enables it) is gradual calving of the
groups of cows (housing 4 3 2 1 cows), with no other
cows coming in the calving pen until it is empty. Then it must
be thoroughly disinfected, bedded and kept very clean, and
cleaned after every calving. It is also recommended to reduce
moves (mixing) of cows in the whole transition period. It is
recommended to make one group of cows at dry-off and the
other groups 10-14 days before the calving. There should also
be a post-fresh cow pen from 1 to 14 days after the calving (in
smaller herds to 30 days), with stocking density to occupy up
to 80 % of freestalls and 75-80 cm bunk space per cow.

Element E) Systematic physical examination of fresh cows
(postparturient protocol)

In many herds, a regular physical examination of fresh cows
is performed. In the new concept, clinical index of the cow is
determined. The index is calculated by adding negative points
(minus 3 when the deviation from the physiological value is
small, minus 5 when great) assigned to different pathological
processes. The evaluation includes the status before the calving,
appetite, course of calving, placenta retention, hypocalcaemia,
body temperature, locomotive activity, rumen fill and motorics,
diarrhea, ketone bodies in urine, urinary pH, abomasum dis-
placement, udder diseases, reproductive tract and limb diseases,
pneumonia development, changes in milk yield, BCS dynamics
and other factors. The traditional postparturient examination
takes place 7 to 10 days after the calving, the new concept
includes the whole periparturient period, with an emphasis
put to first 14 days of lactation. The index value is used for
the determination of dairy cow clinical score (score 1-5).
Score 1 is physiological condition, score 5 stands for a deeply
impaired health status. Based on the results of milk analysis
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Table 1. Use of Elements NC PPM on Farm 1

Element A Element B Element C Element D Element F Element G
February 2008 Yes No No No Yes No
February 2009 Yes No Yes No Yes No
Table 2. Health and production parameters of herd on Farm 1
=
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1 animals of animals mmol/l mmol/l mmol/l Points Points Points
February 2008  42.1+4.3 4 11 1.97+0.14 0.42+0.18 0.84+0.23 217+0.75 1.73+£045 2.15£0.32
February 2009  32.2+5.7 9 23 1.42+0.25 1.03+0.28 1.72+0.37 3.86+1.15 2.59+0.75 3.81+0.51
Significance * * * % * ¥k k¥ * * %
P <0.05=* P <0.01 =*
Table 3. Use of Elements NC PPM on Farm 2
Element A Element B Element C Element D Element F Element G
February 2008 Yes No No No Yes Yes
February 2009 Yes Yes Yes Yes Yes Yes

(fat and protein content, fat/protein ratio, lactose content, fat-
free dry matter, ev. urea), and SCC values, milk score of the
cow (score 1-5) is determined at the first test (or second). A
new feature of periparturient control, enabling the evaluation
of nutrient conversion and accurate diagnosis of pathological
processes is the biochemistry score of the cow (score 1-5). It
is based on results of serum analyses on the calving day and
days 10 and 30 postpartum. It is determined in 5-10 % cows.
The following parameters are analyzed: total protein, albumin,
urea, AST, GMT, creatinkinase, C, anP, Mg, total billirubin,
NEFA, BHB, and other parameters.

Element F) Efficient modern therapy
The efficient therapy should follow each detection of a
pathological process in a cow that has just fallen ill.

Element G) Biosecurity programs

Modern management should observe all the principles
of disinfection and rodent and insect control (particularly in
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calving pens and fresh pens) and infectious diseases control
(elimination of causative agents, vaccinations).

Farm 1
February 2008 - classical nutrition and management (87
parturitions, blood samples - 20 cows):

1040 H cows, drying 57 £ 11 days before calving, dry period
42 £ 6 days (one group, outside shed plus yard), close-up period
15 £ 3 days (14 outside parturition pens, straw bedding), fresh I
group 7 £ 2 days (one large pen, straw bedding), fresh II group
next 21 + 2 days (one line of individual boxes, mattress). Dry
group TMR: maize silage 6 kg, alfalfa silage 21 kg, grass hay 2
kg, soybean extracted meal 0.6 kg, wheat 0.2 kg, mineral feeds
0.2 kg, brewer ‘s grain 1 kg. Crude protein: 15.4 %, crude fiber
22.4 %, NEL 5.12 MJ, Ca 82 g. Close-up group TMR: maize
silage 11 kg, alfalfa silage 13 kg, wheat straw 0.6 kg, brewer s
grain 2 kg, molasses 0.4 kg, concentrate (anion salts 20 %,
soybean extracted meal 15 %, rape extracted meal 10 %, wheat,
barley, energy additive, mineral feeds) 3.5 kg. Crude protein:



Table 4. Health and production parameters of herd on Farm 2
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March2008 34.5+4.1 6 1 7 175+£0.22 0.76+0.23 128+0.26 293+0.82 2.32+0.73 2.86=0.78
March 2009 39.3+2.7 2 9 2.03+0.17 0.49+0.14 0.74+0.18 1.78+0.57 1.53+£0.48 1.61*0.69
Significance * * * * oo * *

P <0.05=* P<0.01 =**

Classification: NC PPM was adequately (better) for substitution of classical system of care.

14.9 %, crude fiber 17.4 %, NEL 6.28 MJ, Ca 96 g.

February 2009 - partially use of the NC PPM (91 parturi-
tions, blood samples - 22 cows):

1030 H cows, drying 53 + 9 days before calving, dry period
38 £ 5 days (one group, outside shed plus yard), close-up period
15 £ 2 days (14 outside parturition pens, straw bedding), fresh
I group 6 £ 2 days (one large pen, straw bedding), fresh II
group next 22 = 2 days (one line of individual boxes, mattress).
One TMR for dry and close-up group: maize silage 14 kg, bean
silage 7 kg, wheat straw (particles 8-10 cm) 3 kg, brewer's
grain 2 kg, molasses 0.4 kg, concentrate (CaCO, 4 %, soybean
extracted meal 15 %, rape extracted meal 10 %, wheat, barley,
energy additive, mineral feeds) 2 kg. Crude protein: 13.1 %,
crude fiber 25.6 %, NEL 5.82 MJ, Ca 155 g.

Results of control biochemical analysis of 12 animals in
fresh I group in February 2009: diagnosis - ruminal alkalo-
sis (ruminal fluid: pH 6.82 + 0.22 log mol c¢), compensated
metabolic alkalosis (venous blood: pH 7.366 £ 0.003 log mol
¢, BE + 6.4 + 0.3 mmoll', HCO’29.1 + 1.5 mmoll", pCO,
7.66 £ 0.85 kPa).

Main causes of problems: high content of calcium in ration,
high content of crude fiber, long particles of straw, separation
and subsequent separation of TMR, insufficient nutrition of
submissive animals, suspected antinutritive substances in the
bean silage, low production of ruminal microbial protein, en-
vironmental stress from mixing cows in parturition pens.

Classification: inadequately for substitution of classical system
of care as a result of listed compromise practices

Farm 2

March 2008 - classical nutrition and management (30
parturitions, blood samples - 12 cows):

400 Holstein cows, drying 55 = 4 days before calving, dry
period 34 + 4 days (one group, outside shed plus yard), close-up

period 21 = 5 days (2 inside parturition pens, straw bedding),
fresh I group 8 = 2 days (one large pen, straw bedding), fresh
IT group next 20 + 3 days (two line of individual boxes, straw
bedding). Dry group TMR: maize silage 9 kg, alfalfa silage
12 kg, alfalfa hay 2 kg, barley straw 1.5 kg, mineral feeds 0.2
kg, brewer’s grain 1 kg. Crude protein: 13.7 %, crude fiber
27.7%, NEL 5.1 MJ, Ca 122 g.

Close-up group TMR: maize silage 13 kg, alfalfa silage 11
kg, alfalfa hay 0.5 kg, brewer’'s grain 2 kg, fresh beet pulp
slices 1.5 kg, glycerol 0.6 kg, concentrate (soybean extracted
meal 25 %, rape extracted meal 12 %, wheat, barley, maize,
mineral feeds) 4 kg. Crude protein: 17.7 %, crude fiber 18.7 %,
NEL 7.5 MJ, Ca 135 g.

March 2009 - use of the NC PPM (32 parturitions, blood
samples - 12 cows):

390 Holstein cows, drying 52 = 5 days before calving, dry
period 40 = 4 days (one group, outside shed plus yard), close-up
period 12 + 2 days (4 inside parturition pens, straw bedding),
fresh I group 21 + 4 days (one large pen, straw bedding), fresh
II group next 21 £ 5 days (two line of individual mattress).

The same TMR for dry and close-up group: maize silage 10
kg, alfalfa silage 4 kg, pea silage 2.5 kg, wheat straw (particles
3-5 cm) 3 kg, brewer ‘s grain 1.5 kg, fresh beet pulp slices 1.5
kg, concentrate (soybean extracted meal 65 %, wheat, maize,
energy additive, mineral feeds) 1.5 kg. Crude protein: 14.8 %,
crude fiber 22.8 %, NEL 5.87 MJ, Ca 79 g.

CONCLUSION

Thus, preventive medicine procedures combined with
individual diagnostic and therapeutical intervenes are basic
features of modern veterinary medicine performed by private
practitioners in high-producing dairy herds.
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ABSTRACT

The objective of this study was to assess the health status
and the most common health problems occurring in beef cattle
in the Czech Republic.

Thirty nine beef herds of different breeds were monitored
from January 1st to December 31st, 2007. The health status
of 4556 animals (2556 cows and 2249 of their calves) was
analyzed. Farm management data were collected by means of a
questionnaire completed by the farmers. Herd characteristics were
evaluated, as well as the course of calving, losses in calves due
to different diseases and in different periods post partum.

The conception rate was approximately 90 %. Total losses of
calves were 10.5 % on the average. Most calf deaths occurred
during the first week of life (61 %). Betwen two and four weeks
the losses were 27 % and up to six months of age, 10 %. The
most common cause of death was diarrhea (65.6 %), followed by
respiratory diseases (9.4 %), omphalitis (10 %) and low viability
(4 %). In the calves that survived the early stage of life, diarrhea

104

was most often diagnosted (39.7 %) followed by respiratory diseases
(13.8 %), omphalitis (13 %), sepsis (5.6 %), low viability (12.5
%) and others (15.6 %). Adult animals suffered most frequently
from metabolic disorders (17.2 %), respiratory diseases (18 %),
puerperium disorders (16.8 %) and diseases of the hoof. A per-
formance check at the age of 120 days revealed that the calves
suffering from diarrhea showed a lower body weight by 12.6 kg
than those calves at the same age from the same herd that did
not suffer from diarrhea.

Key words: beef cattle; herd management; calf; diarrhea;
respiratory diseases; metabolic disorders
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INTRODUCTION

Mycotoxins are highly toxic secondary metabolites produced by
fungi mainly belonging to Fusarium, Aspergillus and Penicillium
species under a wide variety of environmental conditions in the
field and during harvest and storage. The most common mycotox-
ins are trichothecenes (deoxynivalenol, T-2 toxin), zearalenone,
ochratoxins, aflatoxins and fumonisins. As an attempt to prevent
these hazardous substances to enter the food chain preventive
and counteracting strategies that aim the decrease of mycotoxin
contamination in feedstuffs and food are applied. As these pre-
vention techniques act in a very limited way with unsatisfactory
results, detoxification strategies were developed. These strategies
can be physical, chemical and biological methods. Physical and
chemical methods are too costly and often destroy or remove
essential nutrients and reduce palatability. Biological methods
comprise binding by adsorptive materials as well as microbial
inactivation by specific microorganisms or enzymes.

Several scientific reports exist proving the impact of
mycotoxins in ruminants. They increased the incidence of
disease and reduced production efficiency in cattle (3, 7, 1),
stimulated a trend towards decreased grain consumption (640
ppb deoxynivalenol in a grain mix) (9), negatively modulated
milk production (500 to 900 ppb deoxynivalenol) (10) elevated
rumen ammonia concentration and reduced the duodenal flow
of microbial protein in cows fed DON (2) and impacted the
metabolic parameters and the immunity of dairy cows (5). Due
to their complex diet, dairy cows may be exposed to a varying
number of mycotoxins, originating from different feed materi-
als such as roughage and concentrates and this may result in
unexpected health risks. The objectives of this trial were to
determine the impact of mycotoxins on lactating cow perfor-
mance and on milk parameters and to evaluate the effects of
adding different levels of Mycofix® Plus (MPL), a mycotoxin
deactivator, to the ration on the studied factors.

MATERIALS AND METHODS

This study was carried out at the Rajamangala University
of Technology in Thailand. Twenty-four, multiparous Holstein
Friesian crossbred dairy cows with an average body weight of
420 kg and an average daily milk production of 13.7 kg were
allocated to four dietary treatments with six animals per treat-
ment. Diets were fed as a total mixed ration.

The dietary treatments consisted of the contaminated TMR
diet plus various levels of a mycotoxin detoxifying product (0,
15, 30 or 45 g/head/day). Mycotoxin analysis showed a total
contamination with 38 ppb aflatoxin B1, 541 ppb zearalenone,
720 ppb deoxynivalenol, 701 ppb fumonisins, 270 ppb T-2 toxin
and 74 ppb ochratoxin A as shown in Table 1.

Table 1. TMR mycotoxin concentration

Afla- Zearale- Deoxyni- Fumo- T-2 Och.ra
Myco- . . . . toxin
toxin toxin none valenol nisin Toxin A
B,(AfB))  (ZEA) (DON) B/(FB) (T-2) (OTA)
Con-
centra-
tion 38 541 720 701 270 74
[ug.
kg']

In order to obtain the multiple parameters needed for the
study, an exact schedule had to be followed. For the study
of the milk production parameters the measurement of the
individual milk yield was done daily. Weekly, the individual
milk composition (including milk urea nitrogen and somatic
cell count (SCC)) was examined. Once a month, the milk was
analysed for AfM, contamination.

RESULTS AND DISCUSSION

Milk yield and milk protein were significantly higher (P <
0.05) in cows fed the supplemented diets compared with those
fed the control diet, but there were no significant differences
among supplemented cows. Milk production was numerically
higher for cows in Treatment 4 group (Table 2). There were no
differences among treatments for milk fat, lactose, solids-not-fat,
and total solids; however, milk fat percentage tended to be higher
for supplemented compared with non-supplemented cows. This
trend indicates that rumen fermentation was positively affected
by the Mycofix® Plus supplementation. The higher level of milk
fat in the animals fed Mycofix® Plus probably resulted from
the better utilization of dietary NDF fiber (data not shown)
from which the precursors for mammary lipid synthesis are
derived. In addition, the high milk fat concentrations in this
study could have been due to the decreased acetate:propionate
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Table 2. Milk production and milk quality data

Treatment 1

Parameters Negative Control Treatment 2 Treatment 3 Treatment 4
Milk yield [kg.cow'.day'] 12.6* 14.7° 14.7° 14.9®
Fat [g.kg'] 34.1 372 372 36.4
Protein [g.kg'] 31.0° 34.20 34.3° 36.1°
AfM, [ug.kg'] 0.7 nd nd nd
Somatic Cell Count 5470 3350 346¢ 346

[x10° cell.ml']

abe _ numbers with different superscripts differ significantly (P < 0.05)

ratio in the rumen (4) which is known to result in higher
milk fat concentration (8). This finding was consistent with
Whitlow et al. (10) who found that average milk produc-
tion was correlated with the level of DON contamination of
feedstuffs (500 to 900 ppb).

It was reported that feeding TMR naturally contaminated
with DON (32 to 36 ppb) for 56 days to lactating cows did not
cause a reduction in milk production (5). These results are in
contrast to those of the current experiment, in which a reduc-
tion in milk production was observed in cows fed contaminated
TMR containing 720 ppb of DON for 90 days. Korosteleva
(5) fed TMR with lower source of contaminated feedstuffs
as compared to the current study in which a wider blend of
naturally contaminated feedstuffs was used for the TMR. A
blend would more likely contain combinations of mycotoxins
that can act synergistically to decrease feed intake. It is also
likely that a feeding period of 56 days was not long enough
for decreasing milk production of cows, as compared to the
current study which lasted 90 days. Increased milk production
of supplemented cows in the current study was probably due
to the increased feed intake (data not shown), which provided
supplemented animals more nutrients in comparison with non-
supplemented animals.

Somatic cell count was significantly lower (P < 0.05) in
supplemented compared with non-supplemented cows and de-
creased linearly with the increasing level of supplementation.
Milk SCC is a widely used marker for both udder health and
milk quality (6). Kelly and McSweeney (4) reported that
the principal physiological function of somatic cells is to defend
the udder from infections. The lower SCC in cows fed Myco-
fix® Plus compared with those of the control diet illustrates
the better udder health of the supplemented groups.

AFM, was found in the milk of the cows which were not
fed Mycofix® Plus, whereas this AfB, milk metabolite was not
detected in the milk of supplemented cows. AFM, concentra-
tion (0.7 ppb) found in the milk of the non-supplemented
cows was higher than both the 0.5 ppb and the 0.05 ppb
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limits imposed by the Food and Drug Administration (FDA)
and the EC, respectively.

CONCLUSION

The results of this trial confirm that mycotoxin contami-
nated lactation rations can adversely affect performance of
lactating dairy cows. Evidences were given that mycotoxins
can be deactivated with the right feed additive, which helps
cows to achieve the milk production they are genetically and
nutritionally capable of delivering.
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