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What for and for whom?

This rhetorical question probably needs answering
every time a new periodical is initially proposed to a
wide readership. So this new scientific veterinary jour-
nal in English, issued in Estonia, must be also well
grounded.

The collapse of the socialist system brought with it
big changes in every field of life including science in
the former socialist republics that have now become
free countries. As the socialist system was a closed
society, scientific contacts were only possible between
the socialist countrics and so the spread of scientific
information was restricted to these countries. Informa-
tion from other parts of the world was scarce and
occasional. The main veterinary journals were publish-
ed in Russian in Moscow, Access to the world-wide
distinguished scientific publications was restricted,
Also, the principles of veterinary medicine in the so-
cialist system were different from world under-
standing. The main objects of Soviet veterinary
medicine were farm animals, Less attention was paid
to pets and this deficiency has now to be eliminated in
all the Baltic states. Also, the role of veterinary medi-
cine in the protection of Man from diseases common
to animals and Man was not totally accepted. Veteri-
nary medicine was restricted 1o the agricultural sci-
ences but its role is much larger. Now the time has
come to restore veterinary medicine to its proper place
in the common line of sciences in all Baltic countries
and consciously to promote the fact thar veterinary

medicine deals not only with farm animals but also
with pets and the protection of man,

Up to now the big problem confronting scientists
of the previous Sovier republics has been the lack of
possibilities for the international spread of local scien-
tific information. The spreading of such information is
of vital importance for every scientist because it forms
a scientific image not only of the scientist but also of
the general scientific level in a certain region. It also
informs about successes in the research field as well as
having an informative value.

Taking into account the above mentioned, the im-
portance of an informative channel for veterinary sci-
entists of the Baltic region is evident. However, due o
financical difficulties we are not yet ready to publish
our own regional journal "Acta Veterinaria Baltica” and
therefore the Estonian Veterinary Association has de-
cided to publish a volume of the "Estonian Veterinary
Review" containing scientific publications of Baltic
veterinary scientists in English. This is the first issue.
We are sending it to the various veterinary institutions
around the world and hope for its benevolent accep-
tance. With best wishes to our readers and authors in
the future.

Jaagup Alaots
Prof, PhD
Editor in Chief
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The Seroepidemiological Survey On
The Spread Of Bovine Viral Diarrhea
Virus (BVDV) In Estonian Cattle Herds

A. Viltrop, J. Alaots, T. Laht, L. Ronsholt

Veterinary Research Center of the Estonian Agricultural University

Kreutzwaldi 46, Tarfu EE-2400, Estonia

"The State Veterinary Institute for Virus Research

Lindholm, DK-4771 Kalvehave, Denmark

Abstract
Data obtained from the country-wide serological sercening of cattle berds demonstrates
the wide sprread of the Bovine Viral Diarrbea Virus in Estonia, Randomly chosen berds
from every administrative district were sampled (10 heifers in the age of 6—24 months
and 10 cows from each). The serum samples were tested with a liquid pbase antibody
blocking ELISA (SVIV). Eighty six percent of tested large berds were found to be seropositive.
Fifty percent of the berds were suspected of baving Pl-animals as the seroprevalence in the
small berd sample from young stock was bigher than sixty pereent. The BVDV antigen ELISA
(SVIV) was used to detect Plcattle from three suspect berds. All three berds proved to
contain Pl.animals, thus the serolagical spot test seems to be a sensitive and suitable

method for the detection of PI-berds,

Key words: BVDV, Bovine Viral Diarrhea, persistent infection, seroepidemiology, surveys, ELISA

Introduction

The presumption for the existence of infectious
disease is the incessant epizootic process. The epizo-
otic process in turn may only be realized in the pres-
ence of the three compulsory links of the epizootic
chain: the source of infection, the adequate spread
mechanism of the causative agent and the susceptible
organism. As a nosologic unit, the infectious disease is
not a fixed and stable but continuous and developing
phenomenon. The influence of various environmental
determinants and the interaction between micro- and
macroorganisms makes them change in the evolution-
ary process and as a result of that the manifestation of
the disease changes as well,

The general trend in the evolution of viral infec-
tions is the development of symbiotic intercourse be-
tween the virus and the host. Therefore, in spite of the
large spread of the causative agent in the population,
the clinical disease is scarce and mostly due to various
stressors weakening the mechanisms of natural resis-
tance. In many animal populations the interaction
berween micro- and macroorganisms have reached the
status of equilibrated biocoenosis (1),

The spread of five viruses — Infectious Bovine
Rhinotracheitis Virus, Respiratory Syncytial Virus, Ade-
novirus, Rotavirus and BVDV — has been asserted by
virus isolation from the organ material of dead animals
with various clinical syndromes in Estonian caule
herds (2),

The purpose of the present study was 1o clarify the
spread of BVDV among Estonian cattle herds ina large
scale serological survey.

BVDV belongs w the family Flaviviridae genus

Pestivirus (3). The virus is spread world-wide and has
been shown to cause various problems in cattle herds
ranging [rom abortions and stillbirths, weak calfs and
neonatal calf mortality to diarrhea and respiratory
disense in young stock (4). The fatal mucosal disease
caused by BVDV is sporadic and limited to persistently
infected (P carde (5). It has been postulated that the
BVDV also has an immunosuppressive impact on the
host as the virus causes the defective function of leu-
kocytes (6). Therefor the BVDV infection may be a
cause of acute outbreaks of other viral and bacterial
infections (4).

The erucial phenomenon in BVDV epidemiology
are Pl-animals who are the main sources of the virus
spread in the herd, They are thus responsible for the
maintenance of the infection in the herd and the main
factor in the spread of the infection from herd to herd
(7). It is therefore important o eliminate these ani-
mals.

It has also been demonstrated that the herds con-
taining Pl-animals (Pl-herds) can be identified by sero-
logical testing of only a few animals in the herd (8,9).

The second purpose of the study was to learn if
serological screening like this is suitable for Estonian
larpe dairy herds, where cows and voung stock are
often kept in several separate units.

Material and methods
Serum samples available for the BVDV screening of
the Estonian catile herds were obtained from the
Regional Veterinary Laboratories running the national
eradication program for Enzootic Bovine Leukosis,
The Estonian cattle population was distributed



4 Estonian Veterinary Review Supplemental — Acta Veterinaria Baltica 1996

roughly into two distinet groups of herds- small herds
(1—50 cows) and large herds (more than 50 cows). In
1993 there were about 40,000 small herds with 80,000
cows and 700 large herds with 145,000 cows.

Due to restricted funding it was decided 1o investi-
gate only a fraction (20%) of the large herds, randomly
chosen from each of the 15 Estonian administrative
districts, and a smaller fraction (0.5%) of the small
herds from the same districts by a serological BVD spot
test. Altogether 176 large herds and 159 small herds
were examined (Table 1 & 1A).

Table 1. The results of the serological spot test for
BVDV antibodies in Estonian large cattle berds,

District Mumber of Infected herds
herds tested | Number Percentage

Harju 9 8 88.9
Him 3 3 100
Ida-Vira 10 8 B0
Jogeva 10 9 20
Jarva 21 17 80.9
Li&Ene 9 9 100
Lidne-Viru 12 10 B33
Palva 9 7 T1.B
Firnu 10 8 80
Rapla 9 ] 6.7
Saare 19 8 BE.D
Tartu 16 15 93.8
Valga 23 23 100
Viljandi 15 12 B0
Vém 11 B T27
Total 176 151 85.8

Table 1A. The results of the serological spot test for
BVDV antibodies in Estorrian small eattle berds.

Diistrict MNumber of Infeeted herds
herds tested Number Percentage

Ida-Viru T 25 352
Jogeva 4 1 25
Jirva 12 & 50
Liine 11 7 63.6
Liane-Vir 1 1 100
Pabea 30 11 367
Rapla [ 1 167
Saarc i 3 100
Vi 21 10 47.6
Total 159 65 0.9

Table 1B. The results of serological BVDV screen-
ing of 3 Estonian Al-stations,

Al-stati Mumber of Infected bulls
1 E-5EATIOY v

animals tested Mumber Percentige
Arkna 10 5 50
Kchina 12 11 22
Marja 10 a9 o0

From 113 of the large herds each spot test consisted
of serum samples from 10 older cows and from 10
animals between the age 6—24 months (Table 2),
while the sample from the remaining 63 large herds

was collected only from cows. The number of small
herds investigated was 159 and the sample normally
consisted of serum from less than 10 animals within
all age groups. A serological investigation of 3 AL
stations was also performed by a spot test consisting
of serum samples from 10—12 bulls from each (Table
1B).

Table 2. Presence of large berds suspected of bous-
ing Pl-animals on the bases of serological spot test

Sfrom young stock.

Number | MNumber | Number | Percenmpe
District of tested | of sero- of sus- of sus-
herds positive pected pected
herds | Pl-herds | Pl-herds®

Harju 3 2 2 66.7
Hiiu 3 ] 1] 1]
Ida-Viru 10 7 3 30
Jogeva 8 7 6 375
Jarva ] 7 2 75
Liane 9 9 6 22
Liine-Vim T fh 4 571
Péilva 7 T [ B5.7
Pirnu -+ 4 3 75
Rapla 9 fi 2 22
Saare & 7 5 625
Tartu i fh 3 s0.0
Valga 8 [ q 62.5
Viljandi 15 12 1 733
Vi 8 T | 125
Total 113 98 56 496

* Calculared against number of tested herds

The serological investigations were performed by a
liquid phase antibody (Ab) blocking ELISA (SVIV) used
in the Danish BVD eradication program. Briefly, a
known amount of BVDV antigen (Ag) giving an OD
value of 1.0 and the serum samples or dilutions hereof
was incubated (24 h) in wells precoated with swine
anti-BVDV Ig G. After a washing procedure, BVD de-
tection polyclonal rabbit serum, peroxydase enzyme-
conjugated anti-detection lg G and substrate was
added. The decrease (blocking) in the developed col-
our reaction (OD value) compared with a known BVD
Ab negative serum was calculated. Fifty percent or
more blocking was registered as the positive reaction.

Herds containing more than 60% scropositive ani-
mals among the young stock were suspected of hous-
ing BVDV persistently infected (PI) animals (Table 2)

In three large herds classified as suspected PI-
herds, the young stock was individually tested for the
presence of Pl-infection by an Ag ELISA (SVIV). The
dams of detected Pl-animals were also tested for BYDV
Pl-infection, and the bodyweight and growth gain of
these Pl-animals was compared with those of a similar
age.

The BVDV Ag ELISA (SVIV) was performed accord-
ing to the above mentioned principle for the Ab ELISA.
Briefly, the leucocyte fraction of a heparin stabilized
blood sample was separated (10) and treated with a
detergent before being added to 4 wells of a micro-
plate coated with swine anti-BVDV Ig G. Afier an
incubation of 24 h followed by a washing procedure,
2 of the wells were incubated (0.5 h/ 37 "C) with rabbit
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anti BYDV detection serum and the 2 remaining wells
with normal rabbit serum. Finally following a new
washing procedure, peroxydase enzyme-conjugated
swine anti-rabbit IgG and substrate was added. The
positive reaction according to the spectrophotometric
reading was a three-fold higher OD value (0.1) of the
test wells compared with the control wells,

Results

The serological investigation for BVDV antibodies
demonstrated that respectively 85% and 41% of the
large and small cattle herds as well as the bulls of the
AL stations in Estonia are or have been infected with
BVDV (Table 1, 14, 1B).

In part of the large herds where the serological spot
test was performed on serum samples from 6—24
months old animals, the positive reaction will demon-
strate recent spread of the BVDYV infection (Table 2).
Out of 113 of these herds 98 (87%) had experienced
the infection and 56 of them (30%) were to such a level
(60% seropositive animals) which could indicate the
presence of one or more Pl-animal.

The distribution of herds based on seroprevalence
in the small herd sample, taken from young stock of
the herd is presented on Figures 1 & 2. This advocate
for the mentioned threshold  value of 60% |, above
which a herd may be suspected of containing an infec-
tious source such as a Pl-animal,

A positive serological spot test from older animals
may not represent the actual BVDY situation, anvhow
in most cases the seroprevalence among cows in PI-
suspected herds is also high (Figure 3).

In order to prove that a BVDYV seroprevalence of
more than 60% among the young stock may demon-
strafe the presence of one or more Pl-animals in the
herd, the young stock was individually tested for BVDV
infection by the Ag ELISA. All three herds proved to
contain Pl-animals (Table 3), However, the Pl-animals
were often limited to one unit of the farm, although
the other non contaminated units also demonstrated
a high BVDV seroprevalence.

10 Pl-calfs (persistency of the infection confirmed
by retesting afier 1 month) were discovered. None of

them had antibodies to BVDY.,

Five dams of Pl-calfs had survived and one of them
happened to be BVDV antigen positive and seronega-
tive. Four others were antigen negative and seroposi-
tive. The bodyweight and vearly milk yield of the
Pl-clam was normal and close to the mean of the herd.

The body weight of Pl-yearlings was on average 44
kg less than their age mates. In the age of 20 months
the difference was on average 83 kg,

Discussion

The results of the present study have proved the
wide spread of the BVDV amongst Estonian cattle —
65% of all tested herds occurred 1o be seropositive.
The impact of the herd size to the virus spread is
evident — 86% of large herds and only 41% of small
herds were seropositive. In spite of the fact that the
sample size on the district level was not representative
to demonstrate the proportion of infected herds in
each of them, it is most likely that there is no big
differences berween different regions. Only in three
districts were less than 80 % of the tested large herds
affected (see Table 1.

The results from Al-stations showed the possibility
of the BVDV spreading due to Pl-animals among breed-
ing bulls. As BVDV is excreted with and capable o
persist in frozen semen this may cause infection in
susceptible cattle at insemination (11). It is therefore
important not to use Pl-bulls for semen collection.
Hence an obligatory screening of all the bulls in Al-sta-
tions for BVDV persistent infection is necessary.

The distribution of herds according to seropreva-
lence in the small sample taken from cattle in the age
group 6—24 months, displayed on the histogram in
Figure one, brings out two different groups among
large herds: group-A — where the seroprevalence in
the herd sample ranges from 0—60%; and group-B —
where it is higher than 60%. That coincides well with
the results received by H. Houe (9), Only a few herds
have stayed in the "grey zone” (50—70%). The box and
whisker plot presented in Figure two based on the
same data show that the middle half of the herds in
group-A have seroprevalence in the herd sample in the

range of 0—20%, and the same for

Table 3. The BVDV antigen detection in three farge berds. group-B is 80—100%. Thus the
differences are clear and the differ-
Herd number/ MNumber of Agre Seroprevalence | Number (%) ent cp[dmniolugic situation in the
unit number | animals tested (muonths) in the spot of Pl-animals two groups can be expected.

sample % The seroprevalence in the herd
L/ L. 34 t—Lf 1Ry 823 sample taken from cows of the
2, 340 16—24 10 0 group A herds is irregular. In many
3. 46 16—24 100 b herds high prevalence has been
D 39 [ 24—36 1 0 observed (see Figure 3), At the
15 02 b i same time he seroprevalence in
_Total = B T LR 1 100 8(11) the herd sample is low only in a
11/ I 119 B—24 40 il few herds classified as Pl-positive,
2| 115 B—16 ] il That demonstrates the active
3, 263 B—24 100 | {04 spread of the virus in group B-

il | 155 g 24 6l i herds in every age group.
& 125 524 B0 i In total, 50% of large herds had
5 131 B34 501 0 elevated  seropositivity  among
Tatal BOE v . 65 | 1q.0 young .-\'Lm_'k.. DLIIL‘ to the small sim-
111 g} | 0—24 : o+ 1 (1.8) ple size at district level, the differ-

*ape in weeks
®% i gpe prouf 6—24 maonths

ences berween districts coming
out from the data presented in
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Figure 3. Distribution of BVDV seroprevalence in

a berd sample of cows in 113 berds suspected (1) and ;
not suspected (2) of baving an acute BVDWV infection

caused by a Pl-animal.

Table 2 are not plausible.
In all three large herds classified as Pl-positive and

tested for virus carriers, the Pl-animals were discov-
ered. That confirms the sensitivity of the spot test,
However, in herds 1 and 2 in some units where the
seroprevalence in the herd sample was higher than
60%, no Pl-animals were discovered. That can be ex-
plained by “natural” selection — Pl-animals could be
slaughtered because of retarded growth or have died
because of bad resistance to diseases.

The serologic investigations in herd two have dem-
onstrated that in some cases the presence of Pl-animals
in the herd does not result in high seroprevalence, that
in the case when the herd is divided between several
units and young stock from one shed has no contact
with animals from other units,

Conclusions

BVDV is widespread in Estonian cattle. The large
herds are up to twice more infected than small herds.
This fact emphasizes once more the essential role of
the herd size in spread of pathogens and confirms the
importance of horizontal transmission of BVDV, That
also confirms that the epizootic process in different
conditions proceeds differently and stresses the need
Lo ity more attention to veterinary hyvgiene in the case
of industrialized animal husbandry.

The serological testing of the small herd sample is
a sensitive method for screening of Pl-positive herds,

To discover the Pl-animals in the suspected herd all
voung stock should be tested for the virus antigen
using ELISA (retesting of antigen positive animals
after three weeks to confirm the persistence of the
infection). Also the dams of Planimals should be
tested for the persistent infection, as sometimes they
can grow as well as normal cattle and give offspring.

When the animals of the herd are divided into
several separately managed units, each unit of that
kind should be handled as a separate herd,

The epidemiology of BVDV in large herds and the
impact of the infection on the health status of the herd
needs further investigation.
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Bovine Leukosis In Lithuania

J. Glamba, D. Apanaviciene

Lithuanian Veterinary Institute
Instituto 2, 4230 Kaisiadorys, Lithuania

Abstract

Bovine lewkosis was first registered in Lithuania in 1916. Isolated cases of the disease were
diagnosed in the period from 1936 to 1962, Wider spread of the disease was detected on
Sfarms and slaughterbouses after 1965. 7.6 thousand cases of bovine leukosis were regis-
tered in 1971—S80. In this period patologicoanatomical changes characteristic of bovine
leukosis were stated in approximately 85—130 carcasses out of 100 thousand at the
slaughterbouses of the Republic. Since 1987 serological tests — agar-gel immuno-diffusion
test (AGIDt) bas been used alongside bematological tests in lewkosis diagnostics. In 1958,
after baving tested 852.9 thousand cattle on farms, 35.6% carried leucosis virus, 43.2% of
them being cows. The bigh number of infected animals were discovered in Siauliai and
Panevezys districts, while the lowest was on the farms of Klaipeda district,

Key words: Bovine leukosis, epizootology, haematological, serological, pathomorhological diagnostics,

slaughterhouses

Bovine leukosis is the most widely spread infec-
tious disease in Lithuania. It brings about enormous
economic losses due 1o early cow rejection, setbacks
in selection work and use of young animals for breed-
ing and need for expensive veterinary-preventive
measures,

After having established the ethiology of the dis-
ease, both serological diagnostics and strict adminis-
trative farming regulation were applied, resulting in
the stabilization of the epizootic status of the disease
in Lithuania and cutting down the sickness rates or
even eliminating the disease on some farms.

In the research of bovine leukosis, it is essential to
have a clear view of the epizootic situation, that is, to
evaluate the spread of the infection,

A number of authors (1, 2, 3, 4) have analysed the
ways by which the infection spreads and some other
epizootic problems.

Every year numerous blood samples are tested on
Lithuanian farms, therefore our knowledge about the
epizootic situation changes and it must be constantly
analysed and updated, Taking all this into account, we
have analysed and described the bovine leukosis epi-
zootic situation in Lithuania from the very beginning
to the most recent investigations. For this purpose; a
number of literary sources, archives and reports on the
diagnostic tests have been studied,

The first cases of bovine leukosis were detected in
Lithuania in Klaipeda district in 1916 (5), after which
no new cases were registered for 20 years. From 1936
to 1940 several cases of the disease were diagnosed at
the clinical hospital of Lithuanian Veterinary Academy
and in Panevézys district. Then several breeding ani-
mals were imported from Germany, Denmark and
some other European countries where this disease
occured. Probably some infected animals were
brought to Lithuania in this way. Most often they were
bought by large farms and estates.

In the first post-war decade, no cases of leukosis

were registered, while in the period from 1955 to 1966
single cases of the disease were diagnosed in Siauliai,
Radviliskis, Jonikis and Kaunas districts. As no haema-
tological testing of cattle was practiced in Lithuania a
that ime, the exact epizootic situation of the disease
is not known. In 1961—1962 more frequent cases of
leukosis were diagnosed and a greater number of
changes characteristic of leukosis were found at
slaughterhouses, In 1963 15 cases of leukosis were
diagnosed out of the total 546 cattle tested haema-
tologically on some farms. To get a clear view of the
epizootic situation in Lithuania, all the cattle on state,
collective and breeding farms were tested in the period
from 1964 to 1968, and from 1970 also all those
privately owned animals were investigated. In the pe-
riod from 1966 1o 1970 8.1 thousand cases of leukosis
were diagnosed on 138 farms. It must be noted that
the morbidity found were highest on state breeding
stations and farms.

In 1971 the morbidity started to decrease and in
the seventies the number diagnosed was 7.6 thou-
sand.

In the period from 1966 to 1970, leukotic tumours
were found in 3.3 thousand animals at slaughter-
houses. From 1971 up to 1975 this number dropped
to 2.7 thousand per year, while in the period from
1976 to 1980 it grew again, reaching up to 4.1 thou-
sand cases per year, In 1981 to 1985 the morbidity
reached 4.5 thousand cases per year. The incidence of
leukotic umours was 85—130 cases per 100 thousand
slaughtered catle. In the period from 1981 to 1985 the
results of the hematological tests showed a decrease
in morbidity, averaging at about 110 to 650. These
were the official results presented in statistics, but
actually the numbers both of the farms and the caule
alfected were considerably higher,

From 1986 to 1989 leukosis cases increased drasti-
cally. In 1987 the number diagnosed on farms haema-
tologically was 2777 out of 590 thousand, that is 0.4%,
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in 1988 this number reached 12.8 thousand (1.5%).
The peak was reached in 1989 at the number of 25.6
thousand (3.2%). Since then a gradual decrease has
been observed; 1990 — 25.2 thousand, 1991 — 19.8
thousand, 1992 — 132 thousand, 1993 — 78 thou-
sand and 1994 — 5.8 thousand.

Leukosis was less frequent among privately owned
cattle than thar on state and communal farms. [n 1988
out of 196.3 thousand haematologically tested cartle
1435 (0.7%) cases were diagnosed, in 1989 — 3515
(1.6%). In 1990 — 2402 (2.3%) cases and in 1992 1417
(2.2%).

Figure 1 presents the results of haemartological
testing of cattle for leukosis in Lithuania in the period
from 1986 to 1994,

Since 1987 serological blood testing has been
started alongside with hematological tests. Cattle, in-
fected with leukosis virus, were diagnosed by means
ofagar-gel immuno-diffusion reaction (AGID). In 1988
852.9 thousand cattle were tested on farms and 35.6%
of them were seropositive (43.2% of this numberbeing
cows). In 1989 — 1.317 thousand were tested, the
percentage being 22.7% and 30.6% respectively, while
by January 1, 1991, the number had reached 60.7% of
the total number of 505.7 thousand of community
cows tested. The following years brought a gradual
dropin seroprevalence, resulting in 39.8% in 1992 and
27.9% in 1994,

The disease and infection rates differ in various
places of Lithuania. The most affected areas are Siauliai
and Panevezys districts, while the rates on the farms of
Klaipeda district are the lowest. The infection rates, on
community farms in the period from 1988 o 1989, are
presented in Figure 2.

The infection rates of serologically positive cows of
privately owned cattle are slightly different. 128.7
thousand cattle were tested in 1988 and 25.1 thousand
{19.5%) were found to be infected with leukosis virus.
In 1989 the number was 69,8 thousand (18.4%) of the
379.6 thousand tested and in 1990, after having tested
3068 thousand cattle, the number was found to be 46.5
thousand (12.6%). This number continued 1o de-
crease, reaching 10.1% in 1991; 8.6% in 1992, while in
1994 it reached the lowest rate of only 5,1%.

The highest number of cattle infected with the
leukosis virus has been found in Panevézys, Siauliai
and Vilnius districts, while the lowest one has been on
the Klaipeda district farms.

Historically, it is known that bovine leukosis was
first diagnosed in Germany at the beginning of the
century, while in Denmark and in Holland it was found
in the first years of the post-war period (5.6). Breeding
animals were imported from the abovementioned
countries o Lithuania even before 1940, and was
bought by big farms and estates as a rule. In the
summer-autumn of 1945 thousands of cows were
being driven through Lithuania to other Soviet Repub-
lics from the Kaliningrad district, where frequent cases
of cattle leukosis occurred in those days. A number of
these cows were bartered with the local people or sold
to them and thus stayed on our farms. In the post-war
pericd quite a number of bulls and heifers were
brought to Lithuanian state and breeding farms from
the above mentioned countries. Therefore it is fair to
maintain that bovine leukosis could have been

ot
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Figure 1. Number of BLV bematological positive
cattle during the period 1986—1994.

e e e R T
L= L)

TR TREE PRRE PRRE TR YRR

AL LTIl

Vilnims Slaulin Kuunuss Klalpdéda

Pamevidys

Figure 2. Bovine leucosis in various areas of
Lithuania ity the years 1988—1989 (community cat-
tle).

brought to Lithuania through the channels mentioned
above,

Before the first tests were made in 1963 the disease
had been quite wide spread in some parts of Lithuania.
By 1975, 3.36 million heads of cattle had been tested
and more than 12 thousand cases of leukosis diag-
nosed, with all the sick cattle having been taken to
slaughterhouses. From 1976 to 1980 these tests were
carried out on a regular basis, all the sick cattle being
isolated and slaughtered. In the period after 1980 this
work was neglected. Moreover, in an attempt to con-
ceal the real state of affairs the number of sick cattle
used to be cut down, so thart the statistical data of those
times presented markedly lower morbidity and there-
fore cannot be relied on. As a result was a much larger
of the disease in farms. [t is well-known that with use
of haematological tests alone is not possible to com-
pletely eliminate the disease, as a great number of
infected cattle cannot be discovered and they Fall ill
later on. Therefore, after having tested our livestock in
1989—199{), 56.7 thousand cases of leukosis were
found in total.

It must be noted that in recent years the number of
cases both on individual and community farms has
markedly deereased. On some community farms no
cases of the disease have been found recently. The new
program of measures against the disease aims at mini-
mizing morbidity in the near future.

Conclusions:
The first case of bovine leukosis was registered in
Lithuania in 1916. Until 1962 only single cases of the
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disease were diagnosed. The morbidity reached its | 3. Glamba J. Galviju leukozés epizootologiné si-
in 1988—1990. The most affected areas were tuacija Lietuvoje. — Lietuvos velerinarijos
iauliai and Panevézys districts, while the disease rate akademijos ir Lietuvos veterinarijos instituto dar-
on the farms of Klaipeda district was the lowest. By bai. 1994 T. 21. P. 21—27.
1993—1994 the disease cases and infection rates on | 4. Tamasauskas M. Galviju leukozés isplitimas ir
the farms of the Republic had dropped compare 1o kovos priemonds pried fia lga Hetuvos TSR, —

those in the previous years, Kand, diseri. K. 1973,
5. Wiesner E. Die Leukosen des Rindes — Jena, 1967,
Literature 5 16—21.
1. Domkus V., Kemeziene V., JaruSevicius A. Apic | 6. Bendixen H. Untersuchungen iiber die Rinderleu-
galvifu leukoze. — Vilnius, 1969. P. 5—9. kose in Dénemark. 4. Das Derzeit ausgewandle
2. Gabrijolavicius V., Cepulis . Galviju leukoze, — Bekampfungmassnabmen. — DT. Tierdrztl

Veterinarija ir zootechnifa. 1962. Nr. 3. P.19—21. Wischr., 1960, 67.10.
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Immunogenetic Aspects Of Resistance

And Immunity

U. Pavel, A. Viltrop
Estonian Agricultural University, Tartu, Estonia

Abstract
The paper deals with the interpretation of the terms resistance and immunity, intmune

response or immunoreactivity and the way of measuring the degree of endurance of an
animal. It presents a simple scheme of the relationship between immune response and

immunity or resistance.

Key words: endurance index, resistance, immune response, immunoreactivity, herd,

population immunology

Having in mind the different terms used in immu-
nology to designate similar or even identical phe-
nomena, we proposed (Pavel, 1971) a scheme in
which we tried to present immunological phenomena
in a logical sequence, where an argument (inde-
pendent variable) is followed by its function (depend-
ent variable). In this case the reactivity (reaction) of an
organism as an argument will serve, and its function
will be the result — the resistance or immunity (or
susceptibility).

The scheme (a litde amended) is as follows:

A. Immunological reactivity, immunoresponsive-
ness or immune response (recognition of the antigen
and the reaction produced).

1. Non-specific reactivity (determines the non-spe-
cific response of organism). It depends on the indi-
viduality (structure and function) of (a) nonspecific
factors of resistance (barriers, humoral factors etc.);
{(b) systemic factors (endocrine and nervous systems);
(¢) the absence or presence of a certain metabolite
and/or adhesion receptors on cell membranes.

2. Specific reactivity (determines the immune re-
sponse), It depends on the individuality of lymphoid
apparatus,

B. Resistance or immunity, the function of im-
mune response; it does not always depend on the
strength (sign; + or —) of the argument; it can be
subdivided: (a) non-specific resistance (depends on
the non-specific reactivity); (b) immunity or specific
resistance (depends on both forms of reactivity), ancd
() resistance based on hyporeactivity of the individ-
val. The non-specific (1) and specific (2) immunologi-
cal processes may appear in the following
combinations: (a) (1) and (2) have the same direction
(individuals with high, resp. low non-specific and spe-
cific reactivity); (b) (1) and (2) have different direc-
tions (individuals with high non-specific and low
specific reactivity ).

Concerning the relationship between the reactiv-
ity and immunity or resistance, we have found (Pavel,
1977, p. 136—137) that experimentally infected (with
Salmonella pallinarim) chicks which and survived
had very different amounts of specific antibodies in
their blood serum — the titre of 1:8—1:16384.

When studying the ontogeny of immune response
and immunity it is necessary to bear in mind Haeckel's
law of biogenesis, which presumes that at early stages
of individual development the cellular factors of im-
munity ought to be expressed more extensively than
are humoral ones.

When evaluating the resistance of animals on the
bases of 2—5 main immunological traits, it is appro-
priate to use the term “endurance index”. We propose
to evaluate the endurance by three — five simple
traits like longevity (Lon), skin hypersensitivity reac-
tion to phytohaemagglutinin (PHA), bactericidal activ-
ity (BAC) of blood serum to Escherichia coli O127 and
Micrococcus luteus; the total protein content of the
blood serum (Prn): the morbidity per one lifeyear
{(Mor, inflammatory and metabolic diseases), and fer-
tility (Fer, the number of inseminations needed per
conception.

Some modern terms used in immunology must be
born in mind: multiresistance and immunocompe-
tence, The first designates the resistance of a genotype
to some or several antigens and allergens, and the
second means a state of “polyimmunity” (responses
1o various pathogens or antigens).

In domestic birds, one is also able to evaluate
polvimmunity as multiresistance. But, for practical
reasans, it is possible to determine only the degree
of immunocompetence (i.e. polyimmunity) in large
farm animals,

In small animals (such as mice) and chicks it is
possible to evaluate the multiresistance of a line.
Doing this it is reasonable to proceed from the idea
of Van Loveren (1995), who used five pathogens (Lis-
teria monocytogenes, Streptococcies pneumoniae, cy-
tomegalovirus, influenza virus, Trichinella spiralis
and Plasmodium berghei) in mice for the infection in
rescarching the resistance models for immunotoxi-
cants.

In large animals it may be convenient to use the
side relatives, not only the offspring.

The immune response to the pathogen or antigen
is due to the non-specific and specific defence reac-
tions. But the low immunological reaction (immune
response) does not always cause the low degree of
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resistance, i.e. the animal's susceptibility to pathogen.
This controversy may be conditioned by the defi-
ciency of regulator substances, i.e. the defectiveness
of cytokine production (its hypo — or hyperproduc-
tivity) (see Myers and Murtaugh, 1995),

Almlid (1981} suggested that one has to test ani-
mals by challenging them with various antigens and
then the genotype’s ability to give an immune re-
sponse may be investigated. However he continued,
“the main problem is to find antigens which are well
suited to give a "general picture” of the power of the
specific immune response”.

The sitwation is aggravated by the circumstance
that the immune response is a polygenic trait and the
immunological traits are “mobiles” (R.V. Petrov,
1983); so there are also negative correlations berween
the various immunological traits (Biozzi et al., 1979;
Praks, 1983). Therefore one has to select carefully the
main immunological traits which reflect the immu-
nological potentialities of the animals as completely
as possible, and the selected 2—5 major traits should
be measured with express-methods.

Are there any "universal genes” thar act in many or
in all immune responses to various antigens? Are
there antigens which induce the “generalized” immu-
nocompetence? According to Benacerraf and Katz
(1975) the different MHC (major histocompatibility
complex) haplotypes react differently to various an-
tigens. Bacon and Dietert (1991) emphasize that the
genes of “generalized action” are (1) genes that im-
pact an acquired immunity but are not antigen-specific
(i.e. cytokine genes), and (2) genes that influence
innate immune responses (inflimmation, serum
bactericidal activity, bactericidal substances of epi-
thelial and other cells, etc.).

S0, according to the opinion of Bacon and Dietert
the “generalized” immunocompetence is partly based
on acquired and innate immunity. This opinion is
affirmed also by findings of Pitcovski and coworkers
(1987), that vaccination in early perinatal develop-
ment with Escherichia coli impacts also the immune
traits to other antigens.

It is reasonable to call attention not only to the
age of the recipient animal but also to the used strain
of opportunistic microorganisms as £, coli, which
induces the “generalized” immunocompetence per-
haps only in young developing organisms (see Goren,
1978).

Already in 1944 V.I. loffe used in the aim of the
assessment of the degree of human's “general immu-
nological reactivity” the anti-species antiserum. In cat-
tle it was first performed by G.M. Ivanova (1953).

Is it possible to evaluate also the degree of herd
immunity (or immunocompetence)? The answer is
yes. But the situation is aggraviated by the fact that in
the different ontogenetic stages are activated differ-
ent resistance genes (see Goren, 1978). This opinion
wias proposed by Cassell and coworkers (1993), They
observed that the animal's survival in early and ad-
vanced ages is different.

The survival of population is regulated by the
immunocompetence of individuals (Lochmiller et al,
1994y, which is influenced by the enviroment
(Lochmiller, Dabbert, 1993). They measured the im-
munocompetence of rodents (Sipmodon bispidus)

by the antibody synthesis capacity of splenocytes and
T lymphocyte response to the mitogen.

In the natural populations of rodents the life
history is determined by adaptations, such as survival
and fecundity. These complex traits are controlled
by the gene clusters (see Stearns, 1994). According
to Dingle (1920} the fitness of organisms is founded
on these adaptations (life histories). Life history char-
acters covary and function together.

In 1980 we proposed to measure the non-specific
resistance index in chicken by evaluating the bacteri-
cidal activity of blood serum, phagocytic activity of
pseudoeosinophiles, and later the haemoglobin con-
tent of blood (Hb) and also the serum titer of inter-
feron (see Pavel et al., 1980; Pavel, Peterson, 1989),

Almlid (1981) recommends the determination of
an overall index of non-specific and specific antimi-
crobial index in cows and bulls, He emphasizes that
there has to be determined phenotypic and geno-
ypic correlations among resistance traits, and the
relationship between the bull's antimicrobial power
and the frequencies of infectious disease of their
female relatives in dairy herds,

Below we briefly discuss the problem how to en-
hance the herd immunity to facultative (potential)
pathogens, It may be carried out by administrating the
cytokines and immunostimulators, and also by ac-
complishing the veterinary selection. It would be em-
phasized that this term was brought into use by
Ukrainian scientist Eysnerin 1981, He comprehended
under veterinary selection the elimination of sublethal
traits and immunologically weak individuals. Veteri-
nary selection is carried out in Germany (Distl, 1990),
France (Ollivier and Renijo, 1991) and in other coun-
tries. Today it is put into practice in Scandinavian
countries, Germany and other countries. As an exam-
ple, we refer to the work of Israeli scientists (Heller
et al., 1992) who select the broilers for early immu-
nocompelence.

We would like once more to deal with the impor-
tance of the strain of pathogen in selection. We are of
the mind thar it is reasonable 1o select livestock 1o
one concrete obligatory pathogen or 1o improve the
reactivity of animals to the facultative pathogens
{opportunists). The assertion that the effect of vacci-
nation is not sufficient is not convincing because the
new vaccines contdin cytokines and immunostimula-
tors (Myers and Murtaugh, 1995 and others). Breeding
for disease resistance has been justified having in
mind a concrete pathogen (Hute, 1958, Ollivier and
Renijo, 1991 and others), but it would be alluring to
select for non-specific immunity.

Also the vaccinoprofylaxis may not be thrown away
or even underestimated. So new technologies offer
new possibilities, by adding polyelectrolytes (Petrov,
1985), cytokines (Myers and Murtaugh, 1995) or even
the so called “reactive immunization” (Wirsching eral,
1995},

We conclude that it is realistic 1o select for non-
specific disease resistance (multiresistance) and for
the specific immune response 1o a concrete pathogen
or only for some pathogens,
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Abstract
The paper deals with the contribution of lecturers and posigraduaite students of the Tartu
Veterinary School (1848—1873) and Tartu Veterinary Institute (1873—1918) to the devel-
afnnent of microbiolagy, fmmunology and epiizootiology.
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contagious diseases.

Tartu Veterinary School (TVS), established in 1848,
and Tartu Veterinary Institute (TVI; 1873—1918) were
the predecessors of the Faculty of Veterinary Medicine
of the Estonian Agricultural University (Tehver 1931;
see also Ernits 1995).

Actiology of infectious diseases. In 1856 Prof,
Friedrich Brauvell (1807—1882) found microscopic
bacilli (*vibrions") in the blood of men and animals
who had died of anthrax. He was the first to establish
that they ocour in the blood only in the case of anthrax
(Brauell 1857; see also Ernits 1977a); therefore they
are useful for anthrax diagnostics. Arloing discovered
the anthrax bacteria.

F. Brauell (1858) established that in the case of
anthrax the bacilli appear in blood 1—3 (maximum
18) hours before the death of the infected animal. Thus
he attributed a prognostic significance 1o their exist-
ence,

Prof. E. Zemmers (1B43—1906), a disciple of
F. Brauvell's, founded a small laboratory of microbiol-
ogy at TVS in 1868. He and his students studied
aetiology and other problems of contagious diseases
there. E. Zemmers declared that each infectious dis-
case has its causing microbe, He proved all statements
from the opponents of microbiological actiology of
infectious diseases o be wrong,

E. Zemmers formulated the following thesis: “All
the pathogenic microbes have been saprophytes and
they can exist in this form even nowadays; in living
organisms they pass only some stages of develop-
ment.” The thesis was based on the following: a) an
assumption that contagia come from miasmata; b) daea
of E. Zemmers etc. concerning polymorphism of the
microorganisms; c) a declaration of the pleomorphists
on genesis of one kind of microbe from another, and
d) a statement of the evolutionists saying that onto-
genesis repeits phylogenesis,

In 1869 E. Zemmers was the first one in the world
to try to induce anthrax through artificial, cultivated
micrabes. That year he refuted an assertion of all the
researchers abourt the identity of glanders and syphilis
(Ernits 1993h). In 1878 E. Zemmers discovered the
micrabe which probably causes avian pasteurellosis

(Zemmers 1879; Ernits 1976h),

Voldemar Guimann (1876) dealt with etiological
agents of wound infections. Pavel Altukhov (1898)
investigated the effect of physical factors on microbes
which cause glanders (supervised by K. Happich).

Arthur Laosson (supervised by K. Raupach), Alfred
Krajewski, and Ignacy Szantyr (both supervised by E,
Zemmers) investigated the contagiousness of dog dis-
temper. Karl Liedemann (supervised by V. Gutmann)
dealt with the localization of mberculosis bacilli in
sputum, milk and excrements. Kronid Yemelyanov
(1903) ook into use Hesse's culture medium  for
diagnostics of tuberculosis (supervised by K. Hap-
pich). In the 1880s E. Zemmers also supervised inves-
tigations of Aleksei Arkhangelski, Karlis Ozols, Adolf
See and Vladimir Tatarski in the field of the actiology
of infectious diseases (mainly anthrax).

In 1899 Prof. Karl Happich (1863—1923) discov-
ered the mycosis of cravfish. The scientists of Tartu
were the first to describe some new manifestations of
infectious diseases in the Russian Empire (equine epi-
zootic lymphangitis (Ernst Schrider in Valdai, 1897)
and probably colibacteriosis (Voldemar Gutmann in
Tartu, 1883)) and in Estonia (canine distemper, malig-
nant catarrhal fever of cattle, infectious diseases of
puinea pigs (B, Zemmers, respectively 1875, 1885 &
1886) and pasteurellosis in sheep (Georg Audum,
1888)).

Predisposition of the animals. The ascertain-
ment of animals susceptible to veterinary infectious
diseases (inoculation of experimental animals) took its
rise in Estonia from the studies made by F. Brauell on
anthrax. He proved experimentally that anthrax
spreads from humans 1o animals and from one animal
species to another, He found out the protective func-
tion of the placenta. The studies of predisposition
were continued by E. Zemmers and his disciples
(Gothars Simin, Rudolf Molkentin, and others)
mainly in the field of glanders and uberculosis.

Pathogenesis and pathological changes of the
infectious discases. Pathogenesis of cattle plague was
studied thoroughly by F, Brauell (1862), Jozel Ravich
(186:4), and E. Zemmers (1882), F. Brauell relutes the
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exsudation theory, popular at that time,

Diagnostics of the infections diseases. Very im-
portant achievements were made in TV in the field of
veterinary allergology, namely 1) tuberculin was used
for the first time in diagnostics of bovine tuberculosis
by Ass. Prof. Voldemar Gutmann (1851—1933), and
2) mallein was invented by the army veterinary sur-
geon Owo Kalning (1856—1891; see Guimann 1890;
Kalnins 1891; see also Ernits 1970a, 1981c). In 1910
Fyodor Stolypin dealt with precipitation reaction for
diagnostics of glanders (supervised by K. Happich)
(Ernits 1981a, 1981b)

Control of the infectious diseases. [n the middle
of the 19th century it became elear in Russia that the
measures taken by veterinary police to stop infectious
diseases do not result in steppes, therefore, the immu-
nization of the cattle was recommended there (Jessen
1852; see also Ernits 1994). Prof. Peter Jessen
(1801—1875) fought for vaccination actively up to his
death, but the time was not ready for revolutionary
changes in immunology. P. Jessen was the founder of
the so called plague stations where the successful
research on this disease was carried out (Ernits 1977h,
1991).

Prof. Friedrich Unterberger (1810—1884) already
doubred the suitability of vaccination against cattle
plague in 1854, He consldered the compulsory slaugh-
ter of sick animals and the prevention of any contacts
berween the healthy and the sick animals to be the best
preventive measures {Ernits 1982),

During the last quarter of the 19th century, post-
graduate students (Gustav Grinwald, Lev Ivanov,
Hugo Warrikoff a.0.) studied resistance of microbes
causing infectious diseases 1o various disinfectants
(supervised mainly by E. Zemmers),

The second half of 19th century was a revolutionary
period for the development of microbiology, epizooti-
ology and immunology; therefore the majority of the
investigations, made in TVS and TV, dealt with these
biranches and they were mostly successful,
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On The Mechanism Of Alimentary
Acid-Base Balance Disorders In Cows

K. Kadarik

Estonian Agricuitural University

Abstract
When non-lactating and non-pregnant cows were fed with rations energetically corre-
sponding to maintenance requirementis, feed dry matier protein and crude fibre content
variations were accompanied by changes in acid-base status, When rations with a shortage
af dry matter protein and crude fibre were fed, on the basis of urine indicators’ changes
in acid-base status, acidosis shift occurred. In urine pH, BAR and NABE were low and
NHs-content bigh. In the case of rations with excess protein and crude fibre the above-men-
tioned changes were apposite in urine and in acid-base status alkalosis shift occurred.
Rations with excessive protein and crude fibre increased SBC-content, which refers to
alkalosis shift. With a low feeding level alimentary factors cause significant acid-base

indicators’ changes in urine.

Introduction

In investigating the metabolic condition in Esto-
nian cattle herds, metabolic alkalosis in the cows'
extracellular environment was established (L. Valge,
1968, K. Kadarik 1993),

G. Lachmann and M. Schiifer (1985) have supposed
the acid-base status in ruminants to be influenced by
various nutritional components as in non-ruminant.

Carbohydrates taken in with feed are decomposed
with the help of microbes into organic acids in rumen,
and most of the protein into ammonia. In the case of
the unfavorable composition of feed rations there
might arise the danger of acid or alkalic load. Bumen
acidosis and consequent metabolic acidosis are caused
by rations with excess energy and too little coarse
fodder content. Alkalosis may be caused by rations
with insufficient energy and crude fibre but which are
rich in protein, also by rations with low energy con-
centration or alkaline feed components or rations with
alkaline feed supplements. The last-mentioned
authors claim that the essential parameters for evalu-
ating bovine extracellular space acid-base balance are
those of rumen fluid and urine acid-base status. The
cows of the second lactation 4—6 week p.p. have an
average bases-acids ratio (BAR) of 3.3, ner acid-base
excretion (NABE) on the urine 153 mmold, NH4
content 5 mmol/l.

In the case of obvious alkaline feeding anamnesis
{defecit of energy and crude fibre), NABE=230
mmold, BSR=6.0 and NH4=4.6 mmol/1. In the case of
acidosic feeding anamnesis these indicators are:
NABE=44 mmol/d, BAR=1.5 and NH4=11 mmaol/.

W. Guder, D. Hiussinger, W. Gerok (1987) and D.
Hiussinger (1990) claim that for synthesis in the liver
of urea, ammonia and hydrocarbonate are used in the
same amounts as they are generated in decomposing
protein,

When ammonia detoxication takes place more with
the help of glutamine synthesis, part of HCO3" is
unused due to the decrease in urea synthesis and is
accumulated in the organism causing the alkaline shift

in the acid-base starus,

The effect of feed ration composition on the rumi-
nal fermentation processes and ruminal fluid pH
changes is described by numerous authors.

The darta from different papers indicate that meta-
bolic alkalosis proceeds from feeding a ration rich in
roughage, or ration of straw treated with NaOH and
rich in concentrates and NaHCO3. Alkaline shift in
rumen takes place in the case of inactivating ruminal
microorganisms, urea poisoning or putrefaction proc-
esses. Excessive concentrated feed intake causes rumi-
nal acidosis that can further develop into metabolic
acidosis. With feeding rations rich in easily digestible
carbohydrates (sugar and starch) the pH of ruminal
fluid drops rapidly. Amylolytic microflora becomes
predominant in rumen and bacteria decomposing cel-
lulose recede into the background. In addition the rise
in the level of volatile fatty acids (VFA) also causes the
accumulation of lactic acid and bicarbonate buffer
reduction in blood from 24 mmoll down to 6—8
mmold and a rise in metabolic acidosis. Grinding or
pelleting the roughage favour the development of
rumen acidosis (G. Dirksen 1977, K.-G. Thicmann, S.
Rieger and B. Schubert 1992, P. Ngrgaard 1993, R,
Erdman 1993, M. Murphy 1993, P.D. Maller 1993).

E.Erdman (1993) claims that in ruminants * regula-
tion of acid-base status by the excretory function of
the kidneys is somewhat different from that of non-ru-
minants. Urine pH (7.0—38.5) in ruminants is higher
than in non-ruminants (pH 5—7). In the case of high
urine pH, acid-base status is regulated primarily by
increasing bicarbonate excretion rate. At low urine pH,
there is a decrease in bicarbonate excretion and an
increase in the NH4 " excretion rate.

Experimental animals, their feeding
and methods of study
4 non-pregnant non-lactating cows with umen
fistula were used as experimental animals. Experimen-
tal cows were fed individually twice a day. During the
testing period the cows' energy need was covered on
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the level of maintenance requirement.
During the experiment, crude fibre and
protein content in dry matter was
changed. Data characterizing the ra-
tions used are presented in table 1,

Each ration was fed for 7 days and
during the last day rumen functioning,
blood acid-base status (ABS) and urine
parameters were measured. Samples
were taken at 4-hour intervals from 7
am o 3 p.m three times a day. Blood
samples were taken from jugular vein
and wrine with permanent bladder
catheter, Blood ABS indicators were de-
termined with BG-3 device, LL., USA. In
blood pH and pCO2 content were meas-
ured directly considering blood Hb
content and body temperature. Rumi-
nal fluid, blood plasma and urine am-
monia content were determined by the
method of diffusion. The ruminal fluid
pH was measured with a pH-meter, the
VEA content in ruminal fluid with a gas
chromatograph. Urine acid-base elimi-
nation was determined according o
F.Kuras (1965) and G.Lachmann and
M.Schidfer (1985) titrimetrically by pH-
meter. The feed protein content was
measured by Kjeldahl and the energy
content on the basis of Weende's analy-
sis (U.OIl, V.Karis and V.Sikk 1974).

Results
Daily average values of the ruminal
fluid ammonia content were

3.90...8.30 mmol/ (tab. 1). The lowest
NH4, content 3.90 mmold, was ob-
served with ration no.l: with scanty
protein and crude fibre. With ration
no.3, which was short of protein but
rich in crude fibre, the NH4 content was
not essentially higher in ruminal fuid
(5.37 mmol1), Ruminal NH4 minimum
and maximum values were 1.6 and 17.6
mmol/d. A significant NH4 increase was
noted with the protein content increase
in dry matter to 18...19% (rations no. 2
& 4, tab. 2, fig. 1,A). Ration no. 2 had a
shortage of crude fibre, no.4 was rich in
it. Thus rumen fluid NHi-content was
dependent on dry matter protein con-
centration. The correlation coefficient
ofthese indicators is r=0.447, p=0.001
{fig. 2). There was an analogical relation
between protein and energy ratio and
rumen MH4-content (r=0,444,
p=0.002).

The daily dynamics of the ruminal
fluid NH4-content by feeding different
rations have been presented in figure 3.
During the digestion process ruminal
NHy-content changed. With rations dry
matter rich in protein (ration no. 2 & 4)
the average NHs in cows' ruminal fluid
at 7 a.m. was 10.4 mmoll. Ammonia
content dropped to 5.55 mmoll by 3
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Table 1. Experimental cows’ feed ration characteristics.

Feed Ration contains

Ration . . =

o, hay harley sova ol metabolic r'_h-!' i in dey mates -
kg mel kg | mealkg | encrpv M) MAMER | crude | protein

i, kg | filre % %

1 25 3.0 — 484 4,715 [B.6 18]
2 25 1.7 153 32,0 4713 19.49 19.3
3 55 1.2 — 52.2 5749 27.6 9.4
- 5.2 —n 1.5 54.5 5069 | 280 8.3

Table 2. Daily average values of ruminal fluid, blood and urine
ammania content by different concentrations of protein and crude
Sfibre in dry matter of the ration fmmolil),

Ration In ruminal fluid In blood In urine
[ lndoy X
Mo matter Draily Lr]l‘!EIL‘IIL'I'lEI: Dhaily Ct:l'.lﬂl.'_!r_'ﬂ.ﬂ:' Dhaily L”r.lhdmﬂ-
N PRY | CI7% | ave limits = lirmits i lirnits
fa | CF% | (p=0.05) B p=0as) | ™ | (p=005)
243 i (L83 6.13
1 [0 | 180 | 390 537 1.53 224 1221 18,28
2 390 1.16 ¢ 0,33
2 | 94276537 5 &7
4 | 6|53 .84 1.8 257 ERL] 12 47
6,79 1.14 - 168
3 | 193 | 199 ] 82 n
I 19.9:0 ) B.20 0 62 193 397 527 .85
4 | 183 | 280 | 7.24 ;E; 1.63 g_lfi | am | ;Lﬁ
R L FA de o)

Note: PR — protein, CF — crude fibre

Table 3. Daily average values of ruminal fluid, blood and urine pH
by different concentrations of protein and crude fibre in dry matter

(rmmolil )
Ration :1__ln ruminal fluid In blood = In uring
Indey e L
4 matter Daily {_.nr.tﬁ{.ll.‘!nl:‘t. Daily L"r.jm.]mm: Dhily Col}ﬁ:..!::ﬂcu
Mo S G limits S lirnits T lirnits
A S TR ) p=005) | T | p=00s5 | ME | p=005)
| I 7.324 e
I 10.1 | 180 | 6.80 500 7.362 7401 729 454
= 692 7.331 786
2| 94276 [7.07 ~55 7369 e |8z m‘l
i3 = T.353 T.83
3 | 193 | 19¢ 7 ] |
. 120 [ 6G.B6 7 08 S72 < 300 2.8 8.33
|11 6,77 i T.362 = i
4 | 18.3 | 280 [ 7.00 =51 7,381 2300 LI | aing
Note: soe table 2
n 1.0 - 20 -
10 4 24 4 15 =
4 E i E 12 E
L. i
g 5 - 11 =T
£ E =
E 4 4 g 1,0 :E =
[ LER 4 'g
0 00 - o
Eam&ml E-rﬂﬁﬂn3 E-mﬁmz E-ra:imd

Figure 1. Ruminal fluid (A), blood (B), urine(C) NH,-content daily average values
and NH, excretion with urine in 12 hours (D) by different rations
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Table 4. Daily average values of urine bases-acid relation and acids-bases net excretion in ration dry matter
with different concentrations of protein and crude fibre.

Ration In urine With urine
In dry matter Confidence Bases-acids net Confidence 12h acids-bases net | Confidence
Na. pree | cro Daily avg. Limits excretion daily limits excretion daily limits
? g (p=0.05) wverape mmaol /| p=0.05) averape mmaol (p=0.05)
0.98 36 s
1 10.1 18.0 1.27 5
1.57 ] 41.9 §5.8 2588
L2 64,5 . 3867
2 94 | 276 201 : i
2.30 B 102.8 58 7327
= 1.72 57.2 4194
3 19.3 19.9 2. ; ;
22 2.78 AL 136.9 ot 765.4
1.54 31.8 408.9
4 183 2B8.0 2.0 L
& 2.61 3.7 111.6 2813 7549
Naote: see table 2
p.m. When rations with a shortage of protein (no. 1 & | direction.

3) were fed, the average NH4 at 7 a.m, was 4.81 mmol/1.
This was significantly lower than with rations No. 2 &
4. With a protein deficit, further changes in NH4-con-
tent were insignificant. When rations with excessive
protein and a shortage of it were fed, the average
NH4-content of the ruminal fluid at 3 p.m. was not
different.

Daily average values of the rumen fluid pH with
different rations ranged from 6.80 to 7.07 (tab. 3). The
minimum and maximum values of the rumen pH were
correspondingly 5.82 and 7,50, A difference of rumen
fluid in daily average pH values was observed in rations
no.l & 3. Ration no.1 dry matter was short of protein
and crude fibre and the daily average value of the
ruminal fluid pH 6.80 was significantly lower than in
ration no. 3. There was also little protein but excessive
crude fibre in the dry matter. Dry matter protein
content in rations no, 2 and 4 (18—19 %) was higher
than the optimum. With these rations, the increase in
crude fibre content did not cause a significant increase
in the daily average pH value of the rumen fluid (tab.
3).

When consuming rations with a protein deficit, the
daily dynamics of the ruminal fluid pH were similar
(fig. 4). In these daily dynamics after feeding at 11 am.,
the drop of the pH in ruminal fluid occured which was
not statistically significant. With rations rich in protein,
the pH average in the morning was 6.8. Together with
the digestion process the pH increased continuously
and by 3 p.m. its average reached 7.1. Ruminal fuid
pH and NHi-content daily dynamics were contrary
(fig. 3 & 4).

The daily average values of blood pH ranged from
7.362 to 7.381. The minimum value was 7.246 and the
maximum 7.525. There were no ration differences in
those daily average values (tab. 3).

Nutritive factors had no direct effect on blood
acid-base status indicators. The multiple linear regres-
sion maodel for blood pH:

Blood pH=8311-0.0030*pC0O2+0L07BEec~0.031*TCO2

deseribes 99% of the total variation of the blood pH.
In this model the most important independent vari-
able is blood pCOz (partial pressure of carbon diox-
ide) describing 56% of the total variation of blood pH.
An increase in pCO2z causes a pH shift in the acidosis

We observed changes in the pH of blood and rumi-
nal fluid caused by after-feeding digestion and meta-
bolic processes. At 7 a.m. the average pH of the blood
was 7.341 and at 3 p.m. it was 7.394, The blood pH
alkaline shift before evening feeding was statistically
significant (fig. 5). There were no significant differ-
ences in the pattern of blood pH daily dynamics regis-
tered with different feeding. Also there were no
significant differences caused by rations in the pattern
of carbon dioxide partial pressure (pCO2) daily
dynamics. On average the pCOz of all rations was the
highest in the morning — 50.4 mmHg and the pCOz
physiological level was higher in cattle. During the day
there was a continuous decrease in pCO2, At the end
of the experiment at 3 p.m. the pCO3z was significantly
lower than the morning level and the average of all
rations was 44.4 mmHg (fig. 6). The negative correla-
tion between blood pH and pCO2 was observed (see
figure 7). The pCOz values ranged from 38 to 61
mmbg,

No differences caused by feed rations were ob-
served berween the standard bicarbonate (S5BC)
daily averages. It was seen from SBC daily dynamics
that in the case of rations rich in protein, SBC values
varied within 26.5...27.0 mmol/ (fig. 8). Rations with
dry matter short of protein were exceptional. Com-
pared to the rest, in the case of ration no. 1 at 7 am,
there was significantly less SBC — 24.5 mmol/. In the
case of ration no. 3 there was significantly less SBC in
the blood at 3 p.m.. SBC values ranged from 21.4 to
0.1 mmoll and were in negative correlation with
blood plasma pCOz (fig. 9).

One independent determinant of the pCOz level is
also the content of the volatile fatty acids in ruminal
fluid. In the case of feeding according to maintenance
requirements, the VFA sum total in rumen was
17.7...84.6 mmol/]. The correlation between the rumi-
nal Auid VFA sum total and blood plasma pCOz has
been presented in figure 10

Blood ammonia content did not change signifi-
cantly in connection with the increase in dry matter
protein content in the feed ration. The daily average
values of blood NHicontent vared 1.53...1.93
mmold. The minimum and maximum values of rumi-
nal NH4 were 0.4 and 4.8 mmaol/l. The blood NH4-con-
tent daily average values were not different with
rations used in the experiment (tab. 2, fig. 1,B). The
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daily average values and net acid-bases excretion in 12 hours (D)

by different rations

blood NH4-content was not in correlation with nutrd-
tive factors,

The wrine pH daily average values were
7.29...8.12. Asignificantly lower daily average of urine
pH, pH 7.29, was observed in ration no.1 (scanty PR
and CF). With rations no. 2, 3 & 4, the daily average
values of urine were higher and there was no signifi-
cant difference between them (tab. 4, fig. 11,A). The
minimum urine pH was 6.35 and the maximum 8.60,
Urine pH average daily dynamics are confirmation of
what has been said above (fig, 12).

On the basis of multiple regression analysis consist-
ing of two independent variables, the significant ones
for determining urine pH are ABNE and urine NHy¢-
content. When the first independent variable in-
creases, there is a shift in the urine pH in the alkalic
direction, in the case where the second independent
variable increases, there is a shift in the acidic direc-
tion. These relations are characterized by the results
of simple regression analysis (fig, 13 and 14).

The daily average values of urine ammonia con-
tent varied 3.77...12.21 mmol/ (tab. 2, fig. 1,C). The
minimum value of this variable was 0.80 and the

maximum value 33.63 mmold. Changes of urine NH4- |

content were contradictory to changes in rumen NH-
content. When the protein content grew in dry matter
of the feeding ration, urine NH4-content showed a
decrease. In the case of feed dry matter with a greater
protein concentration (rations no, 2 and 4) urine
NH4-content was significantly lower than in the case
of ration no.l with a shortage of protein and crude
fibre (tab. 2, figure 1.C). The average daily dynamics
of the urine NHy-content confirm what has been said
above (fig. 15). The pattern of daily dynamics is some-
what different with the ration short of PR and rich in
CF {no. 3). The daily dynamics in the case of the third
ration at 7 a.m. and 11 a.m. coincided with the daily
dynamics of the urine NHj-content registered by pro-
tein-rich rations. Urine NH4-content depended on the
feed ration protein amount and protein-energy ratio
(PRg/MJ). While the values of these factors increased
in urine, NH4-content decreased (fig. 16).

The daily average values of the NH4 elimated with
urine during 12 hours reached 28.4...73.7 mmol.
The differences between rations of this indicator are
not statistically significant (fig. 1,D). The minimum
and maximum values were correspondingly 3.36 and
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333.01 mmal.

The daily average values of the urine
bases-acids ratio (BAR) ranged from
1.27 1o 2.25. The daily average of the
first ration (scanty PR and CF) of the
urine bases-acids ratio was 1.27 which
was significantly lower than the daily
average for the rest of the rations. There
wias no significant difference in daily
average values of the urine base-acicd
ratio with feeding rations no. 2, 3 and 4
(tab. 4, fig. 11,B). BAR minimum and
maximum values were 0.5 and 4.5,

Urine BAR and NABE correlate very
strongly with urine pH (fig. 14 & 17).

The daily average values of  the
urine acids-bases net excretion
(NABE) varied within greater limits and
ranged from +22 .8 to 4+97.1 mmol/1,

The daily average values of NABE were significantly
lower (22.8 mmol/1) with the first ration than with the
rest. For feeding rations no. 2, 3, 4 the daily average
values of NABE were not significantly different (tab. 4,
fig. 11.C). The minimum value of NABE was -36.1 and
the maximum +238.1 mmol/l.

The average daily dynamics of the urine NABE
average daily dynamics add some information to the
given parameter (fig. 18). With the first ration a very
small amount of bases were eliminated during the
whole experiment (NABE values are positive), With the
rest of rations the most extensive base excretion tkes
place in the morning — average 115 mmoll. During
the day there is some decrease in it. In the case of the
ration with PR and CF deficit, significanily less bases
were climinated at 7 a.m. and 3 p.m. than with other
rations,

The daily average values of acid-base net excre-
tion with urine during 12 hours (NABE 12h) ex-
pressed in mmol-s changed analogically o the
previous indicator and ranged from +85.8 mmol 10
+592.4 mmol (tab. 4, fig. 11,D). In case of the first
ration, significantly less alkalis were excreted with
urine during 12 hours than with feeding of the other
rations,

Discussion

In the present study the main attention has been
paid to the role of protein metabolism in disturbances
of cows' acid-base status, In the first and the third
ration there was a deficit of PR: dry matter contained
9...10% of PR and PR-energy ratio in those rations was
correspondingly 9.5 and 10.3 g/M]. The rations had a
different dry marter CF content: no. 1 — 18.6% and
no, 3 — 27.6%. In the second and fourth ration there
was an excess of protein — dry matter contained
correspondingly 19.3% and 18.3% of PR and the PR-
energy ratio was 17.5...18.9 g/M]. In dry matter there
wits approximately the same amount of CF as in the
previous rations — nos. 1 and 3 — correspondingly
19.0 and 28.0%.

When our experimental cattle were fed rations with
a shortage of PR and CF, the daily average of pH of the
ruminal fluid was the lowest. When the CF content was
increased in the ration with a PR deficit, ruminal pH
increased as well. This change is in accordance with
data of literature (P. Norgaard, 1993). In rations with
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excessive PR, the CF content variation had no signifi-
cant effect on ruminal pH. In rations with a protein
deficit, a ruminal pH decrease could be observed at
the fourth hour after feeding, but it was not significant
and was notably smaller than R. Erdman (1993) ob-
served when granulated roughage and rations rich in
concentrates were fed to high-yielding dairy cows. In
the above-mentoned author's experiments, ruminal
pH dropped to 5.6 during the fourth to sixth hour after
feeding,

In our experiments in rations energetically corre-
sponding to maintenance requirements and with ex-
cessive protein (second and fourth ration), the
morning ruminal pH was the lowest and during the
day it continually increased, extending up to 7.05. In
our experiments the interval between evening and
morning feeding was longer — 14 hours. In rations
richin protein, the after-feeding pH decrease probably
took place later and the low point of pH remained in
the moming feeding-time due to slower twenty-four-
hour dynamics (fig. 4).

M. Murphy (1983) and P.D. Mgller (1995) have
claimed that feeding large amounts of concentrates to
high-yielding dairy cattle causes ruminal acidosis and
a drop of pH to 5.5, accumulation of VFA and lactic
acid. In the rations used by us, the ruminal NH4-con-
tent correlated with the PR amount and also the PR-con-
tent in dry matter (fig, 2).

In the case of rations with a shortage of PR, the
ruminal NH4-content changed insignificantly during
the day and was lower in the morming than in rations
rich in PR. Later, the differences between the rations
were not significant (fig. 3).

No differences caused by rations were observed by
the daily average values of the blood pH and pCO3,
The daily dynamics of the above-mentioned indicators
proceeded analogically (fig. 5 & 6). Together with
digestion, blood pH grew to some extent during the
day at the same time as pCOz dropped. The average
pCOz in the morning (ca 50 mm Hg) should be con-
sidered high. The afternoon pCO;z level (ca 45 mmHg)
is notably closer to the cows' physiological pCOz level,
Changes in carbon dioxide partial pressure refer to the
fact that in an acid-base status system, the compensa-
tion of the blood pH decrease in the morning took
place through lungs with increasing blood pCOz by
hypoventilation. At the same time SBC changes were
also taken into account in the evaluation of blood
acid-base status shifts. When rations rich in protein
were consumed, SBC values changed 26.5...27.0 dur-
ing the day. This refers to the greater regenerations of
SBC in the kidneys. With the rations of PR-deficit, SBC
daily dynamics varied more and had different diree-
tions (fig. 8). The negative correlation of blood SBC
and pCO2 (fig. 9) may lead o the conclusion that in
the morning, in the case of the blood pH acidic shifi
when blood pCO2z values had increased, there was
refatively little SBC in the blood. A small amount of
SBC means the existence of acidic shift and a large
amount of SBC means alkalic shift. Consuming rations
with excessive PR caused an increase of SBC-content
by some mmol/ — thus alkalic shift of blood acid-base
starus.

When rations short of PR and CF were fed, the
cows’ urine pH daily average was lower than the
determined values of the rest of rations. This fact is
also observed by the pH daily dynamics (tab. 3, fig. 12).
Thus, feeding the first ration caused significantly more
acid urine excretion, The urine NHi-content correla-

tion with urine pH was negative. Based on this, one
may claim that in the case of the ration with PR and CF
deficit, the organism used more NH4 for eliminating
the H' ion than in the case of rations with excessive
PR and CF (fig. 13 & 15).

At the same time there were changes in urine bases
and acids ratio and in bases excretion (NABE average
values with plus). The above-mentioned indicators
were lower with rations short of PR and CF than with
the rest of the rations (tab. 4). In the daily dynamics,
it can be observed especially in the morning investiga-
tion (fig.18). Also, urine pH was dependent on the
above-mentioned parameters (fig. 14 & 17). When the
ration with PR and CF deficit was fed, the cows’ urine
NH4 increased and BAR and NABE decreased. Changes
like that refer to alimentary acidosis, according to G.
Lachmann and M. Schiifer (1985).

In our experiments, when rations rich in PR and CF
were led, cows' urine acid-base status parameters
changes were similar to urine NH4, BAR and NABE
changes in cows with alkalic feeding anamnesis inves-
tigated by the above-mentioned authors. The feeding
levels of our and their experimental animals were
different — ours according 1o maintance require-
ments, the compared animals according to high milk
production. This difference probably explains the
somewhat lower values of BAR and NABE in our
experiments.
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About Causes Of Pre- And Early
Postnatal Mortality In Calves And
Pathological Changes Found In Them

N. Koslov, E. Lepp, V. Lokk, J. Song

Institute of Anatomy, Histology and Physiology, Estonian Agricuftural University

Abstract
Of 30 calves dissected and examined, of which 3 were aborted, 21 stillborn and 6 died
dfter birth, 28 or 93.3% were infected with chlamydiae. Chlamydial inclusions in the
affected calves were detected most frequently and in greatest numbers in the spinal cord
(1000%), medulla oblongata (96.4%), pons cerebri (95.5%) and the white martter of the
cerebellum (80.8%). In 52.9% of the studied cases (17 calves) chlamydiosis was associated
with viroses. In most cases pathological changes were localized in the digestive tract in
the form of an acite catarrbal or bemorrbagic abomasitis and enteritis and degeneration

of the fiver,
Key words: Calves, chlamydiae, brain, spinal cord

Introduction

Causes of mortality in calves have been studied
since 1987 (1), In 1988 research into the causes of loss
of calves was carried out in 56 large dairy units situated
in 14 counties. The number of milking cows kept in
the large dairy units was 400 to 600 at that time, The
total loss of calves was 9765, i.e. 15.4%, great differ-
ences (from 6.6% to 34.4%) occurring between the
cattle sheds. Abortions formed 1.9% of the total loss,
stillbirths 5.7%, 5% of born calves died and 3.5% of the
calves were slaughtered in an emergency. According
to the data of the State Veterinary Department, the loss
of calves in the republic in 1987 was 47561, or 15.3%.
Half of the losses were due to abortions, especially
stillbirths, the other half was constituted by those who
died or were slaughtered in an emergency. Similar
losses also occurred in the republic in subsequent
years,

Our earlier studies (2) have established chlamy-
diosis to be one of the causes responsible for losses in
large dairy units: stillbirths and deaths and birth of
unviable neonates. In part of the siudied calves
chlamydiosis was associated with viroses. This was also
the case in one stillborn call, All the calves investigated
were kept in different large dairy units,

A. H. McNutt (3) is known to be first to have
established chlamydial infection also in another mam-
mals besides man. In 1940 he claimed that chlamydiae
produce infectious encephalitis and meningitis only in
voung cattle and calves, Since that time the disease has
been referred to as sporadic bovine encephalomyelitis
(4).

Many subsequent investigators have also estab-
lished the etiological role of chlamydiae in different
species of domestic and wild animals besides calves
(5,6,7), causing pneumocnterites, arthrites, conjunc-
tivites, malformations, etc. beside encephalomyelitis.

0. Rasputina (8), Novosibirsk province, Russia, has

studied the brains of calves ill with chlamydiosis in
large dairy units, diagnosing encephalitis in 57% of
calves in the case of intrauterine chlamydiosis and in
24% of calves in the case of postnatal chlamydiosis.

A. Rasputina’s research inspired us to study the
affection of different parts of the brain and spinal cord
by chlamydiae in Estonian herds of cattle, first of all in
large dairy units, We have studied chlamydiae induced
pathological changes in their different organs, includ-
ing the nervous system. The aim of our study was 1o
ascertain causes of mortality of 1) aborted, stillborn
calves and those who died immediately after birth, 2)
pathological changes occuring in them, 3) localization
of chlamydiae and their intensity in different parts of
the calves' central nervous system.

Material and methods

The present research only involved the dissection
and study of the carcasses of aborted and stillborn
calves and of those who died immediately after birth
for evidence of intrauterine infection and subsequent
pathological changes. The total of 30 calves were dis-
sected in 1994 1o 1995, 3 of them were aborted (in the
5th ta 7th month of pregnancy), 21 were stillborn (part
of them died during parturition, 6 calves born lacked
vitality and died immediately after birth — 0 days of
age. The dissected calves originated from 14 different
large dairy units of 6 counties, most of them (20} from
8 large dairy units of Tartu county and 2 small farms’
cattlesheds.

In dissected calves the occurrence and nature of
pathological changes was ascertained. The pathologi-
cal material necessary for histological examination was
fixed in formalin, introduced in paraffin and sections
were stained with hematoxylin-eosine and hema-
toxylin-picrofuchsine. To clarify the localization of
chlamydiac and their intensity (numbers) the brain
was examined at nine different sites (fig. 1): I, 11, 1
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cortex of the cerchrum, IV medulla oblongata, V cortex
of the cerebellum, VI white matter of the cerebellum,
VI callosum, VIIT hippocampus, IX pons. Parallel with
the former in some of the calves dissected also the
spinal cord was examined: X the cervical part, X1 the
thoracic part and XII the lumber part of the spinal
cord.

Our earlier studies (9) have confirmed the maodi-
fied Stamp method to be the most suitable one for the
detection of chlamydiae (resp. chlamydial inclusions)
in the smears made of pathological material (Bon-
nichuk, 1991). In the stained smears the frequency of
occurrence of chlamydiae (intensity) was estimated
according to 4-point-scale:

I (+):1 to 2 chlamydiae in five observation areas;

2 (++1:5 to 10 chlamydiae in most of the areas;

3 (+++):15 to 25 chlamydiae in each area;

4 (++++): a great number of chlamydiae per
area. Althougth this system of estimation is inexact and
subjective, it still gives a relative survey of the occur-
rence and intensity of chlamydiae in different parts of
the brain. Parallel with the Stamp staining the indirect
immunofluorescence method was applied in the ex-
amination of the brain and spinal cord of 20 calves.
The examination was carried out at the laboratory of
the Hospital of Infectious Diseases of Tartu University,
As Chlamydia trachomatis and Chlamydia psittaci
have common group specific antigens, diagnostic an-
tigens for man were used to detect chlamydiae (pro-
ducer Biotechnologicheskaya compania Bioservice,
Moscow).

Pathological material from 13 calves was also bac-
teriologically examined. The material of 17 calves was
examined for virus diseases of a more common spread
(AD, Rs, IBRAPV, VD/MD, rotavirosis). The examina-
tions were carried out at the bacteriological and vi-
rological laboratories of the Estonian Agricultural
University employing standard methods,

Figure 1. Scheme of the brain of the calf.
Sites of sampling:
I II, I - cortex cerebri
IV = medulla oblongata
V —gray matier of the cerebellum
VI — white matter of the cerebellum
VI — callosum
VHT - hippocampus
X — pons

Results

Tables 1 and 2 show that chlamydial inclusions
were found in only one (No. 148) out of three aborted
cilves examined (the calf was aborted in the 7th month
of pregnancy). Chlamydiae were detected in all 21
stillborn calves (100%). Chlamydial inclusions were
also found in all 6 calves who died immidiately after
birth (100%).

It is seen from tables 2 and 3 that the organ most
frequently affected by chlamydiae was the spinal cord,
where they were also most numerous. They were
detected in the cervical, thoracic as well as lumbar part
of the spinal cord, in which regions chlamydial inclu-
sions were found in all the calves affected by chlamy-
diae (100%). In 27 calves (96.4%) chlamydiae were
found in the medulla oblongata, in 21 of them (77.8%)
chlamydiae were numerous in the brain smear
(++++). OF 22 calves examined in 21 (95.5%)
chlamydiae were present in pons cerebri, in 13 of them
(61.9%) chalmydial infection was very intensive
(++++). The presence of chlamydiae in the white
matter of the cerebellum was detected in 21 out of 26
calves examined (80.8%), chlamydial inclusions hav.
ing been found in great numbers (+4+++) in 9 of
them (42.9%). Chlamydial affection was less than 50%,
in the cortex of the cerebellum, where they were found
in 12 out of 25 calves examined (48%), the intensity of
infection being weaker oo (+, ++). In 8 calves
(33.3%) out of 24 examined, chlamydiae were founc
in the smear made of the hippocampus whereas in 7
of them the intensity was weak (+). Chlamydiae were
found less frequently in the cortex of the hemispheres
as compared with the other parts of the brain (in 12.5
to 22.2% calves examined), the intensity of chlamydiae
present also being weak in most cases (+, ++). In 15
calves the presence of chlamydiae in different parts of
the brain was also examined by the method of im-
munofluorescence. Tables 1 and 2 show that of 15
calves examined by the method of immunofluores-
cence in whom chlamydiae were detected by micro-
scopic study, intracellular fluorescent chlamydial
inclusions were found in 14 (93.3%). In the medulla
oblongata of one unviable neonate chlamydial inclu-
sions (fig. 2) were also detected by the electron micro-
scopic study.

W e E = ! el
Figure 2. Electro micrograph of a chlamydial in-
clusion (arrow) in the medulla aoblongata of an un-

viable newborn calf, killed when 4 bours old. The bar
equals | um (Orig. ).
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Research for viral diseases

For the diagnostic purpose, the pathological mate-
rial of 17 calves dissected was examined not only for
the detection of chlamydiae, but also for viral discases.
Tables 1 and 2 show that of the calves examined 2 had
been aborted (Nos. 119, 131), 12 stillborn, (Nos. 118,
208,227,124,132,211, 125,231,238, 228, 196, 243),
and 3 calves (Nos. 157, 242, 241) died immediately
after birth (0 days of age). The research proved positive
in the case of 9 calves (52,9%), 7 of whom having been
stillborn and 2 having died immediately after birth.
The calves originated from 7 large dairy units in 3
counties (Table 2). It is evident from tables 1 and 2
that virus infections could not be ascertained in the
aborted calves. In the case of the 12 stillborn calves,
we succeeded in ascertaining virus infection in 7 calves
(58.3%): in one calf (No. 124) VD/MD was detected,
AD in one calf (No. 243}, rotavirus infection in 4 calves
{Nos. 211, 231, 228, 194). All the calves originated
from different large dairy units of 2 counties. One calf
had diverse infection AD+RS. Of the 3 calves who died
immediately after birth virus disease agents were diag-
nosed in two (66.7%), VD/MD in one of them (No.
242), AD in the other (No. 241), the calves originating
from different large dairy units of the same county.
Table 2 shows that calves examined for virus infection
originated from 9 different dairy units situated in 2
counties, chlamydiac having been detected in the
calves’ pathological material in all the units men-
tioned. Of these large dairy units only in 2 (carttle-sheds
1 and 4) situated in the same county were agents of
virus diseases not found in the pathological material
of the calves examined in 1994 and 1995. Of the seven
units where viral diseases were diagnosed, rotavirosis
was in three, AD in two and VD/MD in one. In one
cattle-shed (No. 3) several virus infections were estab-
lished in the calves’ pathological material: AD+RS in
one stillborn calf (No. 124), rotavirus infection in the
other stillborn animal (No. 211) and VD/MD in one calf
who died immediately after birth (No. 242).

It became clear from the results of the research that
afthe 17 calves examined, chlamydiosis was associated
with viral discases in 9 (52.9%), whereas of 9 large
units under examination, virus infections were pre-
sentin 7.

Bacteriological research
Bacreriological investigation (tables 1 and 2) was
carried out on 15 calves dissected. The pathological
material of two aborted, twelve stillborn and one calf
who died immedialtely after birth (0 days old) was
bacteriologically examined. The results of the research
were negative in all the calves investigated.

Pathologico-anatomical research

Dissection results of aborted calves

Table 3 shows that in three calves, aborted from the
5th to the 7th month of pregnancy, degenerative
changes were found in the liver. In the oldest of them
chlamydial inclusions were detected in the cortex of
the hemisphere of the brain. The bacteriological and
virological findings of two calves examined proved
negative.

Dissection findings of stillborn calves

Most of these calves were born dead at the end of

pregnancy, part of them were premature (born later
than the 7th month of pregnancy). One calf was mal-
formed (perosoma efumbis).

Pathological-anatomical changes were observed in
all 21 stillborn calves {100%). In three calves pathologi-
cal changes occurred in the abomasum as an acute
catarrhal inflammation. Eleven calves had enteritis
(52.4%), seven of them an acute catarrhal, three partly
hemorrhagic inflammation, One calf had subacute ca-
tarrhal enteritis. In six calves inflaimmation was local-
ized only in the small intestines, in the remaining 5
calves simultaneously also in the larpe intestines.

Pathological changes were found in the liver in 15
calves (71.4%), of whom degenerative changes had
developed in 14 (87.5%), one of them having cirrhosis
simultaneously, one necrosis and one revealing char-
acteristics of congestive hyperemia, In one calf passive
hyperemia was observed in the liver.

Kidney pathology manifested itself in six calves
(28.6%), in four of them as degeneration, in one as
hyperemia and in one as characteristics of inflamma-
tion.

Heart pathology was observed in nine calves
(42.9%): three calves had the degeneration of the
cardiac muscle, one had heart dilatation, one calf
showed characteristics of pericarditis, in four calves
subepicardiac hemorrhages were found.

Pathological changes in the spleen were found in
four calves 19.0%). In two of them the spleen was
swollen, one had hemorrhagic infarction of the spleen,
and in the spleen of one calf subcapsular petechia were
seen,

In all stillborn calves (or in calves who died during
partutition) the lungs were either entirely or partly
atelectated, in two calves characteristics of hyperemia
were noted.

Charecteristics of hyperemia of the brain and me-
ninges were ohserved in six calves (28,6%).

Hydropsy of the thoracic and abdominal cavities
was found in one calf, hemorrhages in the thymus
were present in one calf, the thyroid gland had en-
larged in seven calves, the heaviest of the glands weigh-
ing 639 grammes,

Dissection findings of calves who died immedi-
ately after birth (0 days of age)

FPathological changes were found in all the six
calves who died immediately after birth (100%).

An acute catarrhal abomasitis was observed in one
calf (16.7%), an acute catarrhal inflammation of the
small and large intestines was seen in two calves
(33.3%), in one of them it was hemorrhagic in spots.

Pathological changes in the liver were observed in
all the six calves dissected (100%): degenerative
changes were present in five, chirrosis in one of them.
In one calf charecteristics of passive hyperemia were
found.

In the kidneys as well as in the spleen pathological
changes were not observed.

Pathology of the heart was found in three calves
(50%): in one of them characteristics of degeneration
of the cardiac muscle occurred, in two calves the heart
was dilated.

Pathology of the lungs was observed in three calves:
charecteristics of an acure catarrhal inflammation in
association with the manifestation of an acute catarrhal
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Table 1. Resulis of laboratory examinations of dissected calves.

Method ol investigation Calves In all
Ab*1 Sh*2 Nh*3

Microscopic investigations

{or chlaimydes 3 21 4] 30
of them positive 1 21 5] 28
of them negative 2 ) 0 2

Investigations for chlamydes by the indirect

immunofluorescence method 11 11 4 15
ol them positive 10 4 14
ol them negative 1 1] 1

Virological investigations 2 12 3 17
ol them positive 0 i 2 9
of them negative 2 5 1 5

Buacteriological investigations 2 12 1 15
ol them positive 1] 0 0 }]
ol them negative 2 12 1 15

Comment: *1 — aborted: 22 - stilthorn; *3 — newborn (0 deys of age old)

Table 2, Kesults of fabovatory examinations of aborted (AR, stilfhars (500 and pewlorn (N8 - 0 day of aeep calves,

Mo of |Cowshed | AL Exnmination of chlamydes Hacter Viral
calves |coumiy 5h microscopical Loy inclipect frmmiing: examin, | eximin.
flunrescence method
s brain spinal cord exnmined resull
| 1] 1 v v Vi VI VI IX X Xl X nuiterial

119 |1, Tarmu A 0 negal, negat,
141 Al i ] [i] 1] i 1] i L] ] nepaL. negglL.
115 Sh 4] L] 1] 4 i 1] 4] L] ¥ IeiL. ol
205 Sh| O 0 [k A n A o Li] i 4 Bl + negae neggEL
227 Sh| o Lt ¥ A n 1 1 I 3 L 4 v, X. X1 negnt negne negat,
232 Ny 0 Q 1] 4 L)) 4 1] | 2 4 VX [rusil.
124 |2, Tarta Sl 1] (] o 4 L] 1 1] 1 2 P, VMDD
157 Nh| 0 0 o A 1 2 i 0 1 neEnt. megal,
132 |5, Tarm 5h 1 L 0 | ] il ] ] negEar. AD/+ RS
211 shl | L] 0 i I 3 I 4] 3 4 4 ! v pasit negat Rota-
242 Nl ¥ (] 1 A 1 ] ] 4] i ] A A X it ADVIMLY
125 5h 1] 4] L1 ol Li] Ll ] 1] I negEl meEne,
23] Sh| O i1 [l 4 i 1 X il negml Reato-
238 |6, Taru sh)| 0O I il 4 2 i 2 1 R |
228 |7, Tanu Shi O 1] 0 a 2 i 1 ik 4 i 1 v XX pasin oL LISTHE
220 sh [1] | 1 i I L] L] | 4 4 VILX s el
241 |8, Taru ('] 1 Lt 1] 4] -4 I 2 Li] i 4 A A " |'||:1'\.1'| ALY
221 9, Tartu Sh A E
184 Nk L ] 1 I I | 4 Bl 4 El Rl st
156 |1, Tariu | 5h 4] 1 4] 3 ] 1] [4] 1]
134 |11, Tartu | Sh 1
1448 |12, Tartu | Ak i 1
151 |13, Taru Sls 1 [ negnt., Rirtaia
240 [ 1o, Tardu | Sh| o [} i A Ll 1 i} ] 4 A A 4 v [rosin nept. neygl
194 [ 15, Maide | Sl i L} ik “ 1 1 1] 4] A 4

S0 a l A 2 4 I 0 4 4 4 %4 v poasit

s 2 1 | 4 1 ] 1] ] ¥ a o a Xl |srmi|..

shl 1 I ] 4 2 I I ] | ] 4 i X1 it

Mh 1] 4] 1] 4 I 3 | (] ] | 4 1
2434 |16, Pajde | Sh 1 | 4] i 1] 1 1] 1] 1 IX [HEsiL AL

Tutal My) 25 o 24 28 25 iy 24 24 22 15 4 L3 13 17
posit. of them 4 ] 3 a7 12 21 i a3 21 15 ] 15 i 1
W) 16 222 125 b4 48 A0E 25 335|955 100 100 100 4] 529
et of them | 21 21 21 1 I3 5 18 16 | n 0 0 13
W) B4 TIHE BYS. 36 5T 192 75 66T | 4.5 1] il L] 101 47,1

Comnand: § N, I = cortex covebrd; V= oblongetea; V, VT = corebellum: VT = callosum; VI = bippocaps; IX = pons X = cordeal:
X = pharcrciz; X = funthar peact of spival corel.
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Table 3. Affection by chlamydes of the brain and spinal cord of the aborted, stillborn and newborn calves.

Cortex cerebri Medulla obl, Cerebelfim
Samples grey matier  white matier
examinecd I Il m v v Vi
No % No % NO % No % No % No ?
inall| 25 27 24 28 25 26
negal, of them| 21 B 21 77.8 21 87.5 1 3.0 13 52 5 19,2
posit. of them| 4 16 0 222 5 12,5 27 06 4 12 48 21 808
of them
+ (1) 3 75 (& 100 3 1(4) 3 11.1 ] 66,7 i 33,3
+4+(2)| 1 25 0 0 0 A 335 3 14,3
+++(3)| O 0 0 3 5L 0 ) 95
++++{4)| 0O 0 0 21 77.8 { 9 42,9
Callosum | Hippocamipus Pons Spinal cord
Samples
examined VIl Vil IX Xl Xl
Mo % Mo % Moy ki M P Mo k.7 No M
inall] 24 24 22 15 9 13
negat. of them| 18 75 16 66,7 1 4,5 0 0 0 i i i
posit. of them| 6 25 by} 33.3 21 95,5 15 100 9 100 13 100
of them
+ (1) 5 H34 7 87,5 I 4.8 1] i ]
+4(2)| 1 16,7 i 3 14,3 (1] i 0
+++(3)] 0 1 12,5 4 19,0 0 () 0
+4++4(d) 0 0 13 619 15 1000 9 00 13 1000
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rhinitis in one calf and characteristics of atelectasis in
two.

The thyroid gland had enlarged in 3 calves, weigh-
ing 750 grammes in one of them.

Summary and conclusions

On the basis of our research we reached the con-
clusion that in the Estonian large dairy units a cause
of stillbirths and death of calves immediately after birth
is chlamydiosis, often being associared with viroses. Of
30 calves dissected chlamydiae were not found only in
two, both having been aborted, one in the sixth, the
other in the seventh month of pregnancy.

Of 17 calves, examined for virus diseases, in whom
chlamydiae were detected, virosis was diagnosed in 9
(52.9%), rotavirosis in four of them, AD in two, VD,/MD
in one and combined virosis in two: one had AD/RS,
the other AD+VD/MD.

In all the calves dissected, pathological changes
were observed localizing in the digestive tract in most
cases: an acute catarrhal abomasitis occurred in 4
calves (13.3%), an acute catarrhal or hemorrhagic en-
teritis in 12 {40.0%). Degeneration of the liver was
observed in 19 calves (63.3%).

Pathological changes in the calves dissected were
found also in other organ systems: heart pathology in
12 calves (40.0%), kidney pathology in 6 (20%), spleen
pathology in 4 (13.3%). In the heart the degeneration
of the cardiac muscle, cardiac dilatation and subepi-
cardiac hemorrhages were observed. In the kidneys
characteristics of degeneration were seen. Spleen pa-
thology was evident in two calves as an enlargement
of the organ. One calf had subcapsular hemorrhages,
In one calf hemorrhagic infarctum was observed.
Lungs pathology was observed in 5 calves (16.7%), of
which two stillborn calves revealed characteristics of
hyperemia. Of three calves who were born alive, one
showed an acute catarrhal inflammation, two had
partial atelectasis. Enlargement of the thyroid gland
was recorded in 10 calves (55.5%).

Pathology of the central nervous system was ob-
served in 7 calves (23.3%) in the form of hyperemia of
the brain and meninges, although chlamydiae in the
brain were detected in the spinal cord (in the cervical,
thoracic and lumbar part) where they were found in
all the calves examined. In the spinal cord chlamydiae
were encountered in great numbers. In the brain itwas
the medulla oblongata in which chlamydiae occurred
most frequently (96.4% of the calves examined). Also
in the pons (95.5%), the numbers of chlamydiae was
very large. In the matter of the cerebellum, chlamydiae
were detected in 21 calves (80.8%), in the gray matter
of the cerebellum only in 12 (48.0%). In the white
matter of the cerebellum, the occurrence of chiamy-

diae was found to be very abundant in most cases. In
the grey matter numbers were encountered in most
cases. In fewer than 50% of the calves examined the
hippocampus was affected by chlamydiae (33.3%),
callosum (25%), cortex of the brain (12.5 to 16%). In
these parts of the brain, chlamydiae occurred in small
numbers in most cases.
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Abstract

The aims of the present study were to evaluate the function and the practicalit y of a
modified device for ultrasound guided puncture of follicles and cocyte aspiration and to
determine possible traumatic effects of long-term repeated oocyte aspirations on the
genital tract in beifers. By using this modified device, puncture of follicles and aspiration
of oocytes could be performed by one operator. During a period of 16 weeks the aspiration
of oocytes in two beifers resulted in an overall recovery rate of 52.2%. Morphological
examination of the genital tracts and ovaries post-mortem revealed a baematoma in one
beifer and the presence of minor fibrous adbesions in another at the puncture site of the
vaginal wall. Development of connective tissue was observed in one out of four ovdries,

Key words: ultrasonography, ovum pick up, modified device, heifers

Introduction

The recovery of oocytes from the ovaries of slaugh-
tered animals has been the most common source of
ova for in vitro fertilization. However, this source
represents a non-repeatable approach and obrained
embryos are mostly of less genctic interest for breed-
ing programs (Pieterse et al,, 1991, Kruip et al., 1994,
Bols et al,, 1995, Gibbons et al., 1995). Laparoscopic
follicular oocyte aspiration combined with ultrasonog-
raphy also has limitations due to scar tissue formation
and adhesions atthe operation site and in the ovaries
(Pieterse et al., 1991, Gibbons et al., 1994, Looney et
al., 1994, Bungartz et al., 1995, Stubbings & Walton,
1995), The ultrasound guided transvaginal follicular
aspiration has been developed as an  alternative
method for obtaining ococytes from live animals
(Pieterse et al.,, 1988). The method allows collection
of oocytes with high degree of repeatability from
animals of known genetic merit ar any stage of the
estrous cycle. This can be done with or without stimu-
lation of follicular growth and from follicles at different
stage of development over a period of several months
(Pieterse et al., 1988, Pieterse etal., 1991 Walton et al,,
1993, Berglelt et al., 1994, Kruip et al., 1994, Looney
etal., 1994 Vosetal,, 1994, Pavasuthipaisitetal,, 1995,
Paul et al., 1995, Brogliatti et al,, 1995, Bungartz et al.,
1995, Dolman et al., 1995, Gibbons et al., 1995). The
technique is more rapid and less traumatic for animals
than aspiration of oocytes by laparoscopy (Picterse et
al., 1988, Pieterse et al., 1991, Bols et al., 1995, Stub-
bings & Walton, 1995). The efficiency of the ultrasoni-
cally guided puncture of follicles varies considerably
and the recovery rate of oocytes depends on several
factors, including the type of equipment used for
aspiration (Pieterse et al,, 1988, Simon et al., 1993,
Scott er al.,, 1994, Vos er al., 1994, Bols et al.,, 1995,

Lansbergen et al., 1995).

The aims of this study were to evaluate the function
and the practicality of a technically modified device for
ultrasound guided puncrure of follicles and oocyte
aspiration and to determine possible traumatic effects
on the genital tract after long-term repeated oocyte
aspirations in heifers,

Materials and methods

Animals

Two virgin heifers of the Swedish Red and White
breed (13 and 14 months of age) were used in the
experiment. The heifers were housed indoors in indi-
vidual pens at the barn of the Department of Obstetrics
and Gynaecology (Swedish University of Agricultural
Sciences) and fed with good quality hay and concen-
trate, plus mineral supplement, according to Swedish
standards,

The collection device

An ultrasound sector scanner (Scanner 250, Pie
Medical, The Netherlands), with an endovaginal mul-
tiple angle transducer (Pie Medical, 5.0—7.5 MHz) was
used. The transducer was inserted into a specially
made stainless steel holder (length 60 cm, inner di-
ameter 32.1 mm and outer diameter 38 mm)
equipped with a ventrally positioned  single lumen
needle guide. (Figure 1.) The needle system for punc-
ture of follicles consisted of two parts, a 58 cm long
single stainless steel tube (inner diameter 1.2 mm and
outer diameter 1.8 mm) and a 5 cm long disposable
needle {(inner diameter 0.8 mm and outer diameter1.1
mm}. The puncture needle was attached in the end of
the needle guide. The transducer and needle guidance
holder were equipped with a handgrip (13.5 x 3.0 x
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4.5 cm) which was designed to allow the movement
of the puncture needle forth and back by a manually
activated trigger, inserted in the handgrip. Before use,
a guidline for the puncture needle was marked on the
screen by testing the unit in water, The handgrip
allowed the operator to manipulare and to fix the unit
in the required position inside the vagina and, with-
out assistance, to insert the needle through the vaginal
wall into the visualized follicles. For aspiration of
follicular fluid and oocytes the distal end of the steel
tube was connected by silastic tubing (inner diameter
1.0 mm and outer diameter 2.0 mm, Corning Corp,
USA) to a heparinized blood collection test tube
(Venoject, Terumo Europe N.V., Belgium) with a small
volume of phosphate buffered saline (PBS).The tube
was through another silastic tubing connected to an
electric suction pump (De Vilbiss Co,USA). Before
being used, the steel be and silastic tubing were
rinsed with PBS plus heparin to prevent coagulation
of the follicular fluid,

Collection of oocytes

The heifers were restrained in a crate in a standing
position and sedated intravenously with Domosedan
Img/100kg bodyweight (Orion Corp., Finland) to
minimize their movement during aspiration. Epidural
anesthesia was performed by administration of 4 ml
Xylocain adrenalin (Astra Likemedel, Sweden) to pre-
vent rectal contractions. After evacuation of faeces
from the rectum and thorough cleaning of the vulva
and perineum, the aspiration device, covered with a
latex cover containing contact gel, was inserted into
the vagina and placed on the left or right side of the
external os of the cervix: The ovary subjected to aspi-
ration was positioned by manipulation per rectum on
to the head of the ransducer so that the follicle was
transected by the biopsy line on the monitor.The
needle was thereafter pushed through the vaginal wall
into the follicle. Continuous suction was started as
soon as the needle tip was seen in the follicle. After
the follicle had collapsed, the needle was withdrawn
and the next follicle was subjected to aspiration. At
each collection session follicles larger than 3 mm in
diameter were punctured. When aspirations were fin-
ished, the needle was removed from the holder and
flushed with PBS plus heparin into the same collecting
tube. Oocytes were recovered from the follicular Auid
under a stereo microscope (Wild, M-8, Switzerland).

Morphological examinations post mortem

A week after the last aspiration the heifers were
slaughtered and their genital tracts and ovaries sub-
jected to gross examination. The ovaries were fixed in
10% formaline, and routinely embedded in paraffin,
Paraffin wax sections (5 wm) were stained with haema-
toxylin and ecosin to aid microscopic evaluation of
possible ovarian aberrations after puncture,

Results
Transvaginal oocyte recovery was succesfully per-
formed with our modified aspiration device The in-
strument could easily be inserted into the vagina and
the ovary pulled back close to the tip of the device.
Manipulations, fixing of the device inside the vagina
and the puncture of follicles were easily performed by

the single operator. One or two collections per week
and heifer were performed.

During the first 6 weeks the recovery rate of
oocytes (percentage of oocytes recovered out of lolli-
cles puncrured) was 36.4% (4/11). Following the next
6 weeks a recovery rate of 41.4% (8/18) was achieved
and after the last 4 weeks the recovery rate reached
73.7% (14/19). In total the aspiration of oocytes during
16 weeks resulted in a recovery rate of 52.2% (26/48).

Gross examination of the genital racts following
slaughter one week after last aspiration revealed a
haematoma on the cranial side of vagina in one heifer
and, in the other, minor fibrous adhesions at the site
of puncture of the vaginal wall (Figure 2). Histological
examination of ovaries revealed an increased amount
of connective tissue in one of the four ovaries (Figure
3.

Discussion

In the present study attention was paid to technical
aspects of oocyte aspirations with a newly modified
device for ultrasound guided follicular puncture. The
major difference of the present device compared to
other instruments which have been presented
(Picterse et al., 1988,Gibbons et al.,, 1994, Looney et
al., 1994, Bols et al., 1995) is the possibility for the
operator to control the movement of the aspiration
needle.

In most other instruments presented, the puncture
of the follicles is performed by an assistant who manu-
ally pushes the needle into the follicles (Picterse et al.,
1988, Gibbons et al., 1994, Scott et al,, 1994, Bungart
et al., 1995). It is advantageous if the same person
controls both the direction of the probe and the punc-
ture of the follicles, A second advantage with the
present unit is that disposable needles are used which
are simply changed after each puncrure session.

In the experiment, follicles larger 3 mm in diameter
were punctured only in two heifers. This resulted in a
limited total number of follicles punctured and oo-
cytes aspirated. Also the person performing the punc-
ture of follicles had no experience of the technique
before the start of the experiment. Our results show,
however, an increasing recovery rate by around 100%
during 16 weeks ending up with final recovery rate of
74% which is comparable with other reports(Looney
et al., 1994, Bungartz et al., 1995).The post mortem
examination of the genital tracts after the last punciure
session during 16 weeks showed only minor traumatic
changes which are in agreement with other reports
(Gibbons et al.,1994). It is unlikely that the morpho-
logical changes found in the two heifers in the present
experiment would have influenced their future fertil-
ity.This assumption is confirmed by a study made by
Merthews et al. (1995) where all 31 heifers subjecred
to repeated ovum pick up were inseminated after the
end of the sessions and all heifers became pregnant
within 68 days of the last ovum pick up session. In
conclusion, our results show that the hereby pre-
sented device for ultrasound guided ovum pick up
enables a single operator to control both the ultra-
sound transducer and puncrure needle without caus-
ing any major trauma to the geniral tract.
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Figure 1. The modified device for puncture of follicles and oocyte aspiration with the transducer holder
and needle guide (see details in the text).

3 l:.; o T Lo ¥ : "L_ o |

Figure 3. Sections of an ovary one week after the last aspiration of oocytes (haematoxylin and eosin,

magnification 32 X); a Increased amount of connective tissue; b. The presence of a functional corpus luteum
in the same ovary.




Estonian Veterinary Review Supplemental — Acta Veterinaria Baltica 1996

33

Reference

Bergfelt DR, Lightfoot KC, Adams GF; Ouvarian syn-
chronization following wltrasound-guided trans-
vaginal  follicle ablation in beifers.
Theriogenology, 1994; 42: 895—907.

Bols PEJ, Vandenbeede JMM, Van Soom A, de Kruif A:
Transvaginal ovum pick-up (OPU) in the cow: a
new disposable needle guidance system. Therio-
genology, 1995; 43: 677—687.

Brogliaiti GM, Swan CD, Adams G: Transvaginal wl-
trasound guided oocyte collection in 10 to 16
weeks of age calves. Theriogenology, 1995;
43—177(abstr.).

Bungartz L, Lucas-Habn A., Rath D, Niemann H: Col-
lecting of vocytes from cattle via follicular aspira-
tion aided by ultrasound with or witbout
ganadotropin pretreatment and in different re-
productive stages. Theriogenology, 1995; 43:
667—0675,

Edmondson AJ, Fissore RA, Pashen RL, Bondurant RIH:
The use of ultrasonography for the study of the
bovine reproductive tract. LNormal and patho-
fogical ovarian structures. Anim Reprod Sci, 1986;
12:157—1706.

Gibbons IR, Beal WE, Krisher RL, Faber EG, Pearson
RE, GuazdauskasFC: Effects of once-versus fwice-
weekly transvaginal follicwlar aspiration on bo-
vine pocyte recovery and embryo development.
Theriogenology, 1994, 42: 405—i119,

Gibbons [R, Krisher RL, Carlin SK, Pearson RE,
Guazdauskas FC: In vitro embryo production af-
fer microinjection and ovarian dynamics follow-
ing transvaginal follicular oocyte aspiration.
Theriogenology, 1995; 42: 1129—1139.

Kruip ThAM, Boni R, Wurth YA, Roelofsen MWM,
Pieterse MC: Potential use of ovum pick-up for
embryo producton. Theriogenology, 1994; 42:
675—0684,

Lansbergen IMTE, van Wagtendonk-de Leetw AM,
den Daas JHG, de Ruigh L van der Streck G,
Reinders JMC, Aaris M, Rodewijk I: Factors affeci-
ing ovum pick up in cattle, Theriogenology, 1995;
43: 259 rabsir.).

Looney CR, Lindsey BR, Gonseth CL, Jonsan DL: Com-
mercial aspects of oocyte retrieval and in vitro
fertilization (IVF) for embryo production in prob-
lem cows. Thertogenology, 1994; 42 67—72,

Matthews L, Petersen H, Van Beek K: Use of linear
ultrasound transducer for commercial applica-
tion of transvaginal oocyte recovery. Theriagenal-
ogy, 1995; 43: 275 (absir).

Paul JB, Looney CR, Lindsay BR, Godke RA: Gonadot-
ropin stimulation of cattle donors at estrus for
transvaginal oocyte collection. Therigenology,
1995; 43: 294 (absir.).

Pavasuthipaisit K, Holyoak RG, Tocharus €, Kitiy-
anant Y: Repeated transvaginal follicilar aspira-
ton in swamp buffalo, Theriogenology, 1995; 43:
295 (abstr.).

Pieterse MC, Kappen KA, Kruip ThAM, Taverne MAM:
Aspiration of bovine oocytes during transvaginal
ultrasound scanning of the ovaries. Theriogenol-
ogy, 1988: 30: 752—762,

Pieterse MC, Vos PLAM, Kruip ThAM, van Benden ThH,
Willemse AH, Taverne MAM: Transvaginal wltra-
sound puided follictlar aspiration of bovine oo-
cptes. Theriogenology, 1991 35: 19—24,

Scatt CA, Raobertson L, de Modura RTD, Paterson €,
Boyd J§: Technical aspects of transvaginal uliva-
sound-guided follicilar aspiration in cows. Vet
Rec, 1994; 23: 440—443.

Simon L, Bungartz L, Rath D, Niemann H: Repeated
bovine oocyte coflection by means of a perma-
nently rinsed ultrasound guided aspiration unit.
Theriogenology, 1993; 39: 313 (abstr),

Walton J5, Christie KA, Stubbings RB: Evaluation of
[frequency of ultrasound guided follicle aspiration
on bovine ovarian dynamics. Theriogenology,
1993; 39: 336 (absir.).

Stubbings RB, Wafton J5: Effect of ultrasonically
guided follicle aspiration on estrous cycle and
Sfollicular dynamics in bolstein cows. Theriogenol-
agy, 1993; 43: 705—T12.

Van der Schans A, Van der Westerlacen 1A}, de Wit
AAC, Eyestone WE, de Boer HA: Ultrasound-guided
transvaginal collection of oocytes in the cow.
Theriogenology, 1991; 35: 288 (abstr.).

Vas PLAM, de Los FAM, Pieterse MC, Bevers MM,
Taverne MAM, Dieleman §): Evaluation of trans-
vaginal witrasound-guided follicle puncture to
collect oocytes and follicular fluids at consecutive
times relative 1o the preovulatory LH surpe in
eCG/PG treated cows, Theriogenology, 1994, d1:
H20—840.



34 Estonian Veterinary Review Supplemental — Acta Vererinaria Baltica 1996

Evaluation Of The Corpus Luteum
Activity In Synchronized Recipients
On The Day Of Embryo Transfer

J. Kurykin

Department of Reproductive Biology, Faculty of Veterinary Medicine, Estonian Agricultural

University, Tartu, Estonia.

Abstract
The present investigation was conducted to evaluate by rectal palpation the functional
activity of corpora lutea formed in synchronized recipients on the day of embryo transfer
and to compare the accuracy with blood serum progesterone radioimmunoassay. On the
day of embryo Iransfer the majority (91.3%) of recipients synchronized by cloprostenol bad
corpora [utea evaluated by palpation as very good -39.4% and good — 36.8% (high
Sunctional activity) and as poor — 15.1% (low functional activity). In 4.3% cystic ovaries
were diagnosed and in 4.4% ovaries did not contain any morphological structures. The
high progesterone concentrations (2.0 ng/ml) bave been found by blood serum RIA in
G1.8% of reciplents, in 31.3% progesterone was low and varied from 0.21 to 1.96 ng/ml. In
the remaining 6.9% of recipients no luteal activity was found. The predictive value for the
determination of the bigh luteal activity by palpation was 77.8%, sensitivity 86.9% and
specificity 50%. More incorrect diagnosis bave been made by palpation to predict low luteal
activity. The predictive value was 64.5%, sensitivity 50.0% and specificity 86.4%. In the
presence of the progesterone 22.0 ng/ml pregnancy rate of recipients was 23.9% bivher

(P<0.05) than in recipients with lower progesterone levels (<2.0 ng/mi).

Key words: recipients, corpus luteum, rectal palpation, progesterone, pregnancy

Introduction

A correct evaluation of the corpus luteum is essen-
tial for the determination of recipients’ suitability for
embryo transfer (Foote, 1988, Broadbent et al, 1991).
Following ovulation a corpus luteum develops from
thecal and granulosal cells of follicle. As it becomes
vascularized largely owing to the increase in size of
luteal cells the corpus luteum increases in weight
(Baird, 1992, Garverick et al 1992, Wiltbank &
Niswender,1992) and reaches its maximum size on
8—10 days of estrous cycle (Rajamahendran ot
al,, 1989, Ribadu er al., 1992}, indicating high correla-
tion between mature corpus hoteum diameter and
progesterone concentration in periferal blood (Seguin
et al,, 1974, Ribadu et al,, 1992}, although this agree-
ment was not found as reported (Ott et al 1977,
Watson & Munro, 1989). Others did not find that cor-
pus luteum quality exerts an influence on the results
of the transfers (Donaldson,1985) and have shown
that transier one may perform by palpable corpus
Iuteum of any quality [ormed following observed es-
trus (Nelson & Nelson,1985). Several studies have
indicated the dependence of the results of the trans-
fers on circulated progesterone levels (Northey el
al.,1985), whereas a close correlation between serum
progesterone levels on the day of embryo transfer and
pregnancy the rates of recipients was not observed
{Hahn et al 1982, Nelson & Nelson, 1985).

Rectal palpation is a widely used technique for

diggnosing ovarian status in cattle. The criteria for the
diagnosis of the functional activity of the corpus
luteum by palpation include its diameter and firmness,
a demarcation line berween luteal tissue and ovarian
stroma, overall shape, changes in luteal tissue firmness
and ovulatory crown as morphological evidence of
ovulation (Belling, 1986, Coleman et al. 1987, Pieterse
etal., 1990), although over 50% of corpora lutea do not
have a palpable crown (Colemun et al, 1987).

It has been reported that palpation may not be a
good diagnostic method for the prediction of corpora
lutea activity (Ot et al.,1977), while others report the
detection of mid-cycle corpora lutea by palpation o
predict high progesterone level was good and identical
to results obtained by ultrasonography (Spreher et
al., 1989, Picterse et al., 1990).

Our investigation was conducted 1o evaluate by
rectal palpation the functional activity of corpora lutea
formed in synchronized recipients on the day of em-
brvo transfer and compare the accuracy with blood
serum radioimmunoassay.

Materials and methods
1486 virgin heifers of Estonian Red and Estonian
Black and White breeds (15—16 mo of age, 310—350
kg bodyweight) were used as the potential recipients.
The estrus of the recipients was synchronized using
two injections of cloprostenol (Oestrofan, SPOFA) at
an interval of 11 days. Days of estrous cycles of the
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heifers at the first cloprostenol injection were un-
known and no signs of estrus were observed on the
heifers following the second administration of clo-
prostenol. The ovaries of all the potential recipients
were rectally palpated on the day of embryo transfer
(D 7 after insemination of donors) o determine the
common ovarian status, the presence of corpora lutea,
and to evaluate their quality and functional activity,

Depending on morphological characteristics the
corpora lutea were classified in quality as very good
(VG) and good (G) — high progesterone levels and as
poor () — low progesterone level. All palpations of
recipients were performed through study by one spe-
cialist experienced in the technique of palpation, Asa
standard, the blood serum progesterone radicimmu-
noassay (RIA) was used to evaluate the accuracy of the
diagnosis.

Blood samples (10 ml) were collected from 130
recipients by jugular venipuncture, allowed to clot at
room temperature and then stored in a refrigerator
overnight before being assayed. A serum progesterone
RIA kit STERON-P (IBC, Belorus) was used according
to the manufacturer's descriptions, The radioactivity
was counted by Gamma-Track 1290 (Tracor Analytic,
Elc Grove Village, IL) and progesterone concentra-
tions were calculated using logit-log transformations,
A progesterone value in blood serum 2.0 ng/ml on the
day of embryo transfer was considered as the norm
criterion (Hahn et al., 1982, Northey et al., 1985). Rela-
tive to the norm criterion, the progesterone levels of
recipients were recorded as high if were equal or
higher than 2.0 ng/ml and as low if the level of the
hormone was less than 2.0 ng/ml.

The transfer of embryos to 434 recipients were
performed non-surgically to the uterine horn ipsilat-
eral to the current corpus luteum within 3—5 h after
embryo recovery and storage at room temperature in
Dulbecco's medium with 20% feral calf serum. All
transferred embryos were classified as being in the
morula and blastocyst stage of development and esti-
mated as good and excellent in quality. The pregnancy
of the recipients was determined by routine palpation
of the uterus per rectum 45—60 days following trans-
fers.

Data analysis

Values of progesterone concentrations expressed
as the mean = the standard error of the mean (SEM)
were established to confirm their common high or low
luteal starus. For evaluation of obtained data, Stu-
dent’s t-test was used to compare the means between
groups, Data were considered o be significantly dif-
ferent at P<(1.05.

To evaluate the accuracy of palpation for diagnos-
ing high or low functonal activity of corpora lutea
formed in recipients on the day of embryo transfer, the
predictive value as the probability that the diagnosis is
correct, the sensitivity as the ability of the palpation to
detect corpus luteum high activity and the specificity
as the ability of the palpation to detect corpus luteum
low activity were calculated (Sprecher et al., 1989,
Pieterse et al.,1990). For calculation the numbers of
correct pasitive diagnosis, incorrect positive diagno-
sis, correct negative diagnosis and incorrect negative
diagnosis were used.

Results
The findings of rectal palpation (Table 1) indicate
ovarian status in recipients on the day of embryo
transfer, The majority of recipients (91.3%) had cor-
pora lutea different in quality. In 8.7% of recipients
corpus lureum had either not formed or ovulation not
occured and ovaries had become cystic.

Table 1. Ouvarian status of synchronized recipi-
ents on the day of embryo transfer

‘ ey MNumber of o
Ovarian status of recipients e Ve
recipients

Cystic ovaries 04 4.3
Absence of corpus luteum 65 4.4
Corpus luteum of poor quality 225 151
Corpus luteum of good qualiny 547 368
Corpus huteum of very pood quality 585 394
Total 1486 100.0

There were considerable differences in blood se-
rum progesterone concentrations among recipients
(Table 2). In 93.1% of recipients progesterone fluctu-
ated from 0.21 to 10.16 ng/ml and in 6.9% no luteal
activity was found.

Table 2. Progesterone concenfrations in blood
serum of synchronized recipients on the day of em-
bryo transfer determined by RIA,

Progesteronc Mumber of %%
concentrations {ngrnl:} recipients

AR g .Y

21027 16 122
1.15..1.96 25 19.1
2.00...2.04 26 10.8

3.0, 3.94 17 1249
4.03..4.04 15 195
51259 11 B4

.01, 6,94 4 3.1
7.02..7.43 3 29
2.42,.8.51 | 3 2.9

e 08000 2 1.5

Total | 130 1000

As it follows from the results of the hormonal
analysis (Table 3) there were no significant differences
in average progesterone concentrations between
groups of recipients bearing corpora lutea classified
as very good and good (P<0.05). The progesterone
concentration in recipients with corpora lutea of poor
quality was on an average lower by 2.1 and 1.7 times
respectively (P<0.001; P<0.01).

No differences in pregnancy rates berween groups
of recipients (Table 4) with high functional activity of
corpus luteum (P=0.05) were found,

The pregnancy rate of recipients with corpora lutea
of low [unctional activity was 284 and 20.7% less
respectively than the pregnancy of recipients having
corpora lutea classified in quality as very good and
good (P<0.001 and P<0.05).

Progesterone concentrations < 2.0 ng/ml had been
found in 21.7 and 22.7% of recipients with very good
and good corpora lutea and the high progesterone
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levels (2.0 ng/ml) had been found in 35.5% of recipi-
ents with corpora lutea of poor quality (Table 5).

Table 3. Averdge blood serum progesterone con-
centrations in the groups of recipients baving corpora
lutea different in quality.

ents with progesterone levels less than 2.0 ng/ml had
a 25.5% lower conception rate than recipients which

had progesterone levels 22.0 ng/ml (P<0.05).

Table 7. The prediction accuracy of the low luteal
activity by rectal palpation of corpora lutea rela-
tively to the results of blood serum RIA,

Corpora | Mumber of Progesterone [
lutea recipients concentrations Range Palpation | Progesterone levels by RIA Tot:
quality (n=121) (ng/ml) diagnosis high low A
VG 46 | 3.9540.35 0.22..10.1° High progesterone 20 1" 31
G 44 | 3254025 0.21,.6.96" Low progesterone 20° 70" | o0
i H | L.BG6H0.21 027337 Total 401 81 121

g .E{ﬂi:rence not significant (P=0.05)
A5 BC Differences bighly significant (F<0.001; P<0.01)

Table 4. Pregnancy rates of recipients in the pres-
ence of the corpora lutea different in quality.

Corpora Number of | Pregnancy rate
lutea quality recipicnts | No 4
VG 308 200 6707
G 83 50 60,2
P 43 17 305"
:: E{_fferer:m sat significant (P=0.05)

© Differences bighly stgnificant (P<0.001; P<0.01)

Table 5. Functional activity of corpora lutea dif-
Serent in quality on the day of embryo transfer,

Cotpors)| Nimber Pmp:r:stcmnu concentrations
Tuatea of high low
quality | recipients 22.0 ng/ml =20 ng/mi
Mo Ve Mo a
VG 46 At 8.3 10 21.7
G 44 33 T 1 227
E 31 11 35.5 20 04.5

The prediction accuracy of the high and the low
functional activity of the corpora lutea inrecipients by
rectal palpation on the day of embryo transfer rela-
tively to the results of blood serum RIA is given in Table
0 and Table 7,

Table 6. The prediction accuracy of the high luteal
activity by rectal palpation of corpora lutea rela-
tively to the results of blood serwm RIA,

Palpation Progesterone levels by RIA
P I : Total
diagnosis high low
High progesterone 70" " | o
Lovw propesterons - | 20 31
Total | ] [ | 121

Paositive Predictive Value [a/fa+b) JT100=77.8%
Sensitivity falfa+e) [ 100=80.4%
Specificity fa/(b+d) | 100=500.0%

Using in our study a value of 2.0 ng progester-
one/ml in blood serum as the norm criterion for em-
bryo transfer, there were significant differences in
pregnancy rates between recipients (Table 8). Recipi-

Positive Predictive Valwe faffa+b) ] 100=64.5%
Sensitivity [a/{a+c) | 100=50.0%
Specificity fa/(b+d) | INI=856.4%

Table 8. Dependence of pregnancy rates of recipi-
ents on progesterone concentrations in blood serim
an the day of embryo transfer.

Progesterone MNumber of Pregnant recipients
concentrations recipicnts Mo | o,
<2.0 ng/ml
0:21...1.30 12 4 333
[.31...1.94 20 ) 450
Total 32 13 40,6
220 ng/ml
200,294 25 I 4.0
3.10.3.94 16 10 (2.5
403,404 15 11 TaL
5125046 12 ] 7500
6.30...10.1 1 [ 545
Tuotal 70 52 | s58”

b Difference significant (P<0.05)

Discussion

In the present study an attempt has been made o
identify heifers synchronized by two cloprostenol in-
jections as suitable and unsuitable for the tansfer of
embryos by rectal evaluation of the activity of the
corpora lutea (high or low) on the day of embrya
transfer. The day of estrus in recipients after the sec-
ond cloprostenol injection was unknown.

On the day of embryo transfer ovarian status was
different among animals and corpora lutea of different
quality were formed in 91.3% of recipients, The func-
tional activity of corpora lutea classified by palpation
as very good and good were determined by RIA as
similar and commonly it confirmed their high func-
tional activity as predicted. The corpora luteain 15.1%
of recipients were evaluated by palpation as poor in
quality (low functional activity) and considered on
average as inadequate for embryo transfer. However,
as defined by hormonal analysis progesterone levels
wete less than 2.0 ng/ml in 21.7 and 22.7% of recipi-
ents having corpora lutea classified as very good and
good, whereas in 35.5% of recipients with poor cor-
pora lutea progesterone concentrations were 2.0
ng/ml and more.

Since, in determination of the high luteal activity,
the predictive value was 77.8% thatis rather lower than
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the accuracy reported (Spreher etal |, 1989) and similar
to results obtained in evaluation of the mid-cycle cor-
pus luteum (Pieterse et al., 1990). More misdiagnoses
in our study have been made to predict by palpation
the low luteal activity. Incorrect predictions have been
made in the presence of indistinct morphology in
ovaries ( the poor corpus luteum) which, however, in
35.5% produced progesterone more than 2.0 ng/ml.
The predictive value 64.5% is similar 1o the accuracy
in the prior reports (Spreher et al,, 1989). The sensitiv-
ity in our study is, however, lower,

The pregnancy rates of recipients related in our
study to the concentrations of progesterone in perif-
eral blood on the day of embryo transfer. Our data on
the use of progesterone levels 2.0 ng/ml as the norm
criterion for the ransfer of embryos is in agreement
with the findings reported (Northey et al., 1985) and
can be useful for differentiating between suitable and
unsuitable recipients,

We can conclude thar the identification of heifers
as good or bad recipients based on a determination of
corpus luteum quality related to the results of blood
serum RIA in 77.8% of redpients evaluated as proper
and 64.5% as bad. The highest pregnancy rates were
obmined afier the transfer of embryos to recipients
having corpora lutea classified in quality as good and
very good. Then, the selection of potential recipients
based on the determination of corpora lutea quality
presented the possibility of having approximately 80%
of animals proper for embryo transfer,
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Helminths Of The Most Important
Game In Estonia

T. Jarvis
Estonian Agricultural University

Abstract

As a result of an investigation into the pame belmintbofauna 40 species of belminths in
artiodactyls were diagnosed. Roe deer (Capreolus capreolus) were invaded with 28, moose
(Aces alces) with 11, red deer (Cervulus elaphus) with 4 and wild boar (Sus scrofa) with 9
species of belminths. Chabertiosis, ostertagiosis and nematodirosis were the most frequent
belminthoses in roe deer. The most requent belminths found in moose were Nematodirella
alcidis and Taenia hydatigena, larvae. The minst freguent belminthosis in wild boar was
metastrongylosis. Trichinella nativa and T. britovi were identified in wild boar.

Key words: Roe deer, moose, wild boar, red deer, helminthofauna

The most important game in Estonia are moose | gether 214 animals from different parts of Estonia were
(Alces alces), roe deer (Capreolus capreolus) and wild | examined for helminths, of these 142 roe deer, 37 wild

boar (Sus scrofa). Helminthoses are one of the reasons | boar, 30 moose and 5 red deer

for a decline in game production and its quality. One (Fig. 1). Of them 181 animals were shot and 33

should take several common species of helminths in | were found dead in the forest.
Cervidae and domestic ruminants into consideration,

We can assume the ransmission of helminths in par- Systematic part
ticular from roe deer to sheep. Some game helmin- Class: TREMATODA
thoses, especially trichinellosis, are a danger to human 1. Parafasciolopsis fasciolaemorpha Ejsmont,
health. 1932
This study was conducted in 1973—1993. Alto- Found in liver and the small intestine of roe deer,
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Figure 1. The places of investigations.
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2. Dicrocoelium dendriticum (Rudolphi, 1819)
Found in liver and in the small intestine of roe deer.

Class: CESTODA

1. Moniezia expansa (Rudolphi, 1810)

Found in the small intestine of roe deer.

2. M, benedeni (Moniez, 1879)

Found in the small intestine of moose.

3.M sp.

Found in the small intestine of roe deer.

4. Taenia cervi, larvae Christiansen, 1931

Found under the epicardium of roe deer.

5. Taenia bydatigena, larvae (Pallas, 1766)

Found on the omentum and liver of roe deer,
moose, red deer and wild boar,

Class: NEMATODA

1. Trichocepbalus ovis Abildgaard, 1795

Found in the caecum of roe deer.

2. T skrjabini (Baskakow, 1924)

Found in the caeccum of roe deer.

3, T. globulosa Linstow, 1901

Found in the caecum of roe deer and moose,

4. T: suis Schrank, 1788

Found in the caccum of wild boar.

5. Aonchotbeca bovis (Schnyder, 1906)

Found in the small intestine of roe deer.

6. Trichinella sp., larvae Railliet, 1895

Found in striated suscies of wild boar.

7. Bunostomum trigonocepbalus (Rudolphi, 1808)

Found in the small intestine of roe deer, moose and
red deer.

8. Chabertia ovina (Fabricius, 1788)

Found in the colon and caecum of roe deer.

9, Oesopbagostomum dentatum (Rudolphi, 1803)

Found in the colon of wild boar.

10. Oe. radiatum (Rudolphi, 1803)

Found in the colon of roe deer.

11, Oe, ventdosum (Rudolphi, 1809)

Found in the colon of roe deer and red deer,

12. Dictyocaulus viviparas (Bloch, 1782)

Found in the bronchi and trachea of roe deer.

13, Metastronylus elongatus (Dujardin, 1845)

Found in the bronchi of wild boar.

14. M. pudendotectus Wostokow, 1905

Found in the bronchi of wild boar.

15, M. salmi Gedoelst, 1923

Found in the bronchi of wild boar.

16. Protostrongylus sp. Kamensky, 1905

Found in the bronchi of roe deer.

17. Protostrongylus capreoli, larvae (Stroh et
Schmid, 1938)

Found in the parasitic noduli ol roe deer and
moose,

18. Trichostrongylis capricola Ransom, 1907)

Found in the abomasum and small intestine of roe
deer.

19. I. colubriformis Giles, 1892

Found in the abomasum and small intestine of roe
deer and moose,

20. Haemonchus contortus (Rudolphi, 1803)

Found in the abomasum of roe deer.

21. Nematodirell longissimespiculata (Roma-
novitsch, 1915)

Found in the small intestine of moose.

l

22. N. alcidis (Dikmans, 1935)

Found in the small intestine of moose.

23, Nematodirus filfcollis (rudolphi, 1802)

Found in the small intestine and abomasum of roe
deer.

24. N. erschowi Nasarova et Jirvis, 1980

Found in the small intestine of roe deer and red
deer.

25. Ostertagia leptospicularis Assadov, 1953

Found in the abomasum of roe deer and red deer.

26. O, antipini Matschulsky, 1950

Found in the abomasum of moose.

27. Rinadia matbevossiani (Ruchljadev, 1948)

Found in the abomasum of roe deer.

28. Skrfabinagia kolchida (Popova, 1937)

Found in the abomasum of roe deer.

29. Spiculopteragia spiculoptera (Guschanskaja,
1931)

Found in the abomasum of roe deer.

30. 8. dagestanica (Altajev, 1953)

Found in the abomasum of roe deer and moose,

31. Asearis suum Goeze, 1782

Found in the small intestine of wild boar,

32. Physocepbalus sexalatus (Molin, 1860)

Found in the stomach of wild boar.

33. Setaria transcaucasica Assadov, 1952

Found in the abdominal and thoracic cavity of roe
deer and moose,

In total 40 species of helminths were found in the
animals examined: 18 in roe deer, 11 in moose, 4 in
red deer and 9 in wild boar (Jirvis, 1993). We could
not identify one of the cestodes (neither Moniezia
expansa nor M. benedeni) and we labelled it as Mo-
niezia sp, The muscle samples taken from wild boars
were sent to the international Trichinella Reference
Centre were Trichinella nativa and T. britovi were
identified (Pozio, Bandi, La Rosa, Jirvis, Miller, Kapel,
1995}, We diagnosed larvae taken from the majority of
samples as Trichinella sp. Nematodirus erschovi Naz.
arova ¢t Jarvis nov, sp. was described as a new
helminth species in roe deer (Nazarova, Jarvis,
Puzauskas, 1980).

A review of the helminthofauna

1. It was established that 96% of the roe deer
examined had been invaded with helminths. The
number of helminth species in the invaded roe deer
was 1—12 (on average 5). The helminth species occur-
ing the most frequently in roe deer were as follows:
Ostertagia leptospicularis, Chabertia ovinag, Bunos-
tomum trigonocephalum and Nematodirvus filicollis
(Table 1). Taking the intensity of helminth invasion,
pathological changes and clinical symptoms (diar-
rhoes, emaciation) in roe deer into consideration we
can conclude that the most important helminthoses in
roe deer in Estonia are chabertiosis, ostertagiosis and
nematodirosis. Careful examination of the roe deer
corpses revealed that 18% of the deaths were caused
by the intensive invasion of helminths.

2. All the moose examined were invaded with
helminths (Jirvis, 1995). The number of helminths
species in the invaded moose was 1—8 (on average 5).
The helminths found quite often in the moose were as
follows: Nemuatodirella alcidis, Taenia bydatigena,
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farvae and Ostertagia antipini (Table 2). Cysticercus
tenuicollis has frequently been found on the omen-
tum (2—7 cysts, from 1,5 cm in diametre to the size of
goose's egg). Six cestodes Moniezia benedeni (length
up to 66 cm) were found in the small intestine of one
moose. Parasitic noduli (up to 2,5 cm in diametre)
containing larvae and eggs of Varestrongylus capreoli
in large numbers were found in pulmonary tissue and
under the pleura.

Table 1. Helminth invasion in roe deer.

Helminths Prevalence Intensity of invasion
Yo min max | mean

Parafusaolopss
fardalaemnrphie ] 45 i 5
Ieevncoe i
Aeaelrtivney L o 138 H
Meandegta expunsa 4 1 i 1
M. 3 1 2 2
Tiaewier e, darvare 1 1 1 1
Taenlx fydarigens, 7 ! 20 4
vz
Trichagepbenlus ovis 11 1 B 3
T, sdrpeniing 1 I I |
1. pedwlosa 37 1 42 ]
Aawchatbera bovis I 2 2 2
Busnosiamuns

A 53 I A3 3
drigenorepibalm
Chbrerita o 65 1 615 119
I‘MW:M ! | 3 2
Fudiatum
Or. remwirss 3 I 1 1
Dictyacmdus presparnis 28 1 170 23
Prooctrmgplir 5. 1 2 2 2

parasitic nodulk:

Ve tropyler caprends 12 2 8 1
Trichastromgy s
i 32 2 125 | 21
T, enivlrsformes 3 9 RO 34
Hoermuchur contorfur 4 1 9 L
Nevatodirses fificolls 46 | 1600 | 146
N erichouyd f 2 ANy i)
Crteriupta
-I'i-,ba'm;l'u'n.r.frm} B85 3 1200 136
Reraadian matherogrians 1 1 1 1
Nkwabinami kolhide 1 1 f 24
Spienidapterasa
Aialahdiny ] 1 23 10
N, g st 6 I L6 &
Nedara transcanacsio 26 1 kL] fi

3. 60% of the red deer examined were invaded with
helminths. The number or helminth species in the
invaded red deer was 1—3 (on avarage 2). The inva-
sion with helminths was of low intensity (Table 3).

4. 95% of the wild boars examined were invaded
with helminths. The number of helminths species in
the invaded wild boar was 1—7 (on average 3). The
most frequent helminthosis in wild boars was metas-
trongylosis (Table 4). Wild boar meat is the main
source of human trichinellosis in Fstonia In nature
raccoon dogs (Nyctereutes procyonoides), foxes
(Vielpes vulpes), lynxes (Felis fymx), wolves (Canis

lupus), badgers (Meles meles) eic. are key figures in
connection with this serious disease. Hunters can also
help the spread of trichinellosis by leaving the corpses
of game in the forest or by feeding such raw meat 1o
dogs, cats and domestic pigs.

Table 2. Helminth invasion in elis.

Helminths Prevalence Intensity of invasion
El min | max | mean
Monsezsa besseddens 17 1 [ 2
Taasa bydwiiprma, =0 ; 2 3
Lirvar
Trichooghbadng
wobwicn S0 5 ‘ 21 13
Bunosivaey 2t 5
s 13 I [ a6 | 28
parasitic noduli;
“aarvstramgyis caprvalf an 2 Tl 4
Tdchostmig)d ; .,
wlibrimt 23 10 14 12
Neswtaddseedls .
Pl 43 5 200 52
MNemertoaliredls wilrdis T 7 80 21
Ostertagia antiping 63 8 38 22
Spicadapiergyia &
AL 30 3 5 4
Setarta Innsecasiatiica 20 2 4 3
Table 3. Helminth invasion in red deer.
Helminths Prevalence Intensity of invasion
e min | max Can
. |
L 20 1 i 1
Bunmosfomsm 20 2 2 3
srspomoiegrhalion =
Oesatlignosionmn 20 5 ‘ - -
praisfagniny - E £
Ohrtertepda
ot dataris il 3 | 11 2
Table 4, Helminth invasion in wild boar.
Helminths Prevalence Intensity of invasion
Ve min max | mean
Finewus dryifiotgivestar 3 : : [
fire
'.'I'Hr-‘mrrpﬂfh"afﬂ.f THET 68 2 25 l ]
Telrineills . i 8 larvac p.T.
Cleagdgpartnnim P 2 5 3
ddentditene
Metazbrongying 59 3 ‘ 85 18
edtatgedoe
M. pucdendotectus 92 3 74 19
AL paled in 2 [ 12 7
AAriarts simm 30 i 1 -3 l 2
Pluiosepdadui sraletur i4 1 12 4

5. The helminthofauna of wild artiodactyls is
formed on the basis of different natural and anthropo-
genic factors. Of the anthropogenic factors, shooting
is of great importance. This enables us to aschieve the
opumum population size and remove the diseased
and feeble animals from the herd. The frequent preva-
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lence of tenuicollis-cysticercosis in game is due to
carnivores including dogs infected with cestodes.
Helminths can be transferred from wild to domestic
ruminants, especially from roe deer 1o sheep. The
extensive spread of strongyloidoses can be explained
by that. In Estonia the hazard of metastrongylosis
continues to rise in connection with the increasing
outdoor keeping of domestic swine.

Aknowledgement
This work has been supported by a grant from the
Estonian Science Foundation (grant Nr, 201)

References

Jervis T, Helminths is cloven-boofed animels and
perspectives of their study in Estonia, — Biologifa,
Vilnius, 1993, 1:55,

Jéarvis T. Potrade belmintoosid Festis. — FEesti
Loomaarstlik Ringvaade, 1995, 2 (in press).

NazarovaN. S, Jdrvis T. H., Puzauskas R. V. Novoi vid
nematodo  (Trichostrongylidae, Nematodal o
dikib zvainob zivotndh, — Materialo nauts. konf,
Vsesofuznogo obfestva gelmintologov, 1980,
32:69—73.

Porio E, Bandi C., La Rosa G., Jdrvis T., Miller L.,
Kapel C. Concurrent infection with sibling
Trichinella species in a natural bost. — Intern.
Jowrnal for Parasitology, 1995 (in press).



42 Estonian Veterinary Review Supplemental — Acta Veterinaria Baltica 1996

Ultrasonic Measurement Of Animal

Eye Dimensions

M. Faunksnienei, A. Paunksnfsz, V. Babrauskfene’, A. Lukosevicius®

Kaunas Lithuania

Lithuanian Veterinary Academy’, Kaunas Medical Academy?, Kaunas University of Technology®

Abstract

A biometric study, using A-mode ultrasonography, was done on 14 eyes of bulls a ped from
16 to 18 month, 12 eyes of pigs aged from & to 9 month and 12 eyes of 2 days-old piglets
in vitro. Five intraocular dimensions were measured, including the distance from the
anterior cornea to the anterior lens surface, the lens thickness. the distance [from the
posterior lens surface to the retina, distance from the anterior cornea to the retina and
corneal thickness. Statistical difference of all intraocular dimensions between the pigs and
piglets eye was established, Percentage relation between axis of eve- ball and others
intraocular dimensions of the bulls, pigs and piglets was determined,

Key words: A-scan ultrasonography; ocular biometry; eyve, bull, pig, piglet.

Introduction

Ocular biometry using A-scan ultrasonography his
been performed in several studies in veterinary oph-
talmology (Schiffer et al. 1982, Courill et al. 1989,
Ekesten 1993). Ultrasonography has diagnostic poten-
tial in veterinary ophtalmology, but its use has been
limited by the paucity of reports of normal ultrasonog-
raphic ocular and orbital anatomic features. A-scan
ultrasonography has been used for almost 20 years for
hiometry and as a diagnostic aid, especially when the
refractive media (lens, cornea) is opaque (Cottrill et
al. 1989). The purpose of performing ocular biometry
has mainly been to either determine the axial length
for calculation of the power of artificial intraocular
lenses or to measure the sagital size of intraocular
structures in canine glaucoma. Further, ocular
biometry is now in frequent use at certain veterinary
clinics (Ekesten 1993). Bath A-scan and B-scan ultri-
sonography has been used for ocular biometry in
cuthanised dogs and it was found that results were
Stmilar (Cottrill et al. 1989). However, it has been
stated that A-scan is more accurate than B-scan for
measuring intraocular distances (Coleman 1979), The
hias of ocular biometry using A-scan has been studied
in a number of investigations (Schiffer et al, 1982).
Thus, correction for bias caused by different velocities
of ultrasound in different parts of the eye can be
performed, since the true distances have been deter
mined with other methods, and constants of conver-
sion are known (Jansson 1963, Schiffer et al. 1982).

Various aspects of aging of the eve have been
investigated in different mammal species. Age-related
histologic and biochemical changes, as well as physi-
ologic alterations, in intraocular structures have been
described. The sagital growth of the normal eye and
intraocular structures has been studied in human be-
ings, rhesus monkeys, and tree shrews, The sagital
growth of different parts of the eve is of interest for
understanding the development of refractive errors

and age-related diseases, such as primary angle-clo- |

sure plavcoma (Ekesten 1995). Studies are done on
human changes, such as a reduction of total axial
length, increased lens thickness, and reduction of the
anterior chamber. The statistical analvsis revealed no
differences berween the axial diameters for the right
and left eye of the dogs. However, a statistical compari-
son of the male and female total axial length did show
a significant increase of the male over the female eye.
The body weights of the dogs were closely matched,
with the average male body weight being 20,73 kg and
the average female body weight being 20,46 kg (Schil-
fer 1982),

The purpose of the present report was to establish
an efficient technique for applying ultrasound to the
animal eye and to establish reference values for the
animal eve for such distances as the cornea to lens, lens
thickness, lens to retina, and total axial length.

Material and methods

We have realized this work in cooperation with the
Laboratory of Ophtalmology of Kaunas Medical Acad-
emy and Kaunas University of Technology. Using A-
mode ultrasonography, we investigated structural
parameters of the eye, depending on the species and
the age of the animals. The intraocular dimensions
measured were as follows: distance between the ante.
rior cornea to the surface of the anterior lens, thickness
of the lens, distance berween the surface of the poste-
rior lens and surface of the retina, distance from the
anterior cornea 1o the retina, which represents the
total axial and central corneal thickness.

We have designed the original investigation meth-
ods and ulirasonic equipment with ultrasonic
transducer (f=12 Mhz). Using the acoustodiagnostic
System, we were carrving out precise biometry of eve
Lissues,

Ultrasonic investigations were done on 14 eyes of
bulls aged from 16 to 18 month, 12 eyes of pigs aged
from 8 1o 9 month and 12 eyes of 2 days-old piglets in
vitra,
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Results
Data about measurements of the ocular dimen-
sions are presented in Tables 1—3. There was a signifi-
cant increase of the ocular dimensions of the eye in
the bulls over that of the eye in the pigs.

Table 1. Ocular measurements (mm) of the bulls,

Case | Axial | Comecal | Depth | Thickness | Axial
length | thickness |  ofthe of the length
antesion lens of the
chamber vitreous
1 84 1.3 6.2 126 204
2 373 13 fid 6.3 249
& 370 12 6.2 79 224
4 Jo.R 1.2 6.2 121 22
5 M2 13 58 123 16.4
f 343 13 59 124 16.5
T 3.5 13 .0 105 16.5
H 325 1.2 59 10.9 159
9 325 14 5.6 0.7 16,3
4] EIHE 1.4 54 11.2 14.6
I a7 1.2 57 .9 152
12 325 1.3 34 74 15.7
13 324 1.3 33 T 15.4
14 321 1.2 34 7.9 15.1
n=id | Mimsied | 1Inkn0a | S3Ee03 | uR4EnST | IT4RE0ED

Table 2. Ocular measurements (mmy) of the pigs.

and pigs' eyes,
Table 3. Ocrdar measurements (mm) of the pig-

lots,
Cawe | Axinl | Comeal | Depth | Thickness |  Axial
length | thickness |  ofthe of the length
antenor lens of the
chamber vitreous
1 139 1.3 1.1 4.8 53
2 134 1.3 1.5 5.3 33
3 14.1 12 14 4.8 T
4 134 1.1 1.7 4.9 6.2
5 131 1.4 1.9 52 58
fi 138 1.1 20 54 6.3
7 132 1.1 19 49 58
B 13.1 1.3 1.7 a.l 59
9 136 12 1.7 51 6.1
10 135 12 13 5.3 6.2
11 138 1.0 15 4% 7.1
12 | 140 0.9 - X i i -
=i | 1St | 17HUM | LestuoR | Sestie | aasiag

Table 4, Comparison of the ocular measurements

frm) of ples and piglets.
Mxial Corneal EFE]:E Thickness Axial
length | thickness | .~ | ofthe length
ik lens of the
- = Vitreous
:*" b WA EITE ] P TLATTTEE ATTiung I P T L IEAZSa 4T
-l
oo | vsacam | pirsane | pesacs | sossnes | a2sais
wmelD !
p | <oom 115 <0001 | <o <]

Case| Axial | Comeal | Depth | Thickness |  Axial
length | thickness | ofthe of the kength
! antenor lens of the
i: chamber vitrenus
1 230 1 | 36 62 135
2 272 11 ] 3n 71 152
3 24.6 1.1 .6 7:1 14.1
4 | 250 11 | 37 77 138
5 25.3 1.1 37 7.7 135
0 252 1.1 37 | 7.7 134
7 254 1.1 38 | 78 13.6
# 253 1.1 3.8 7.7 13.5
0] 24,7 1 3.6 7.0 06
10 227 ¥ 37 73 11.2
11 21.9 1.1 36 73 1140
12 | 217 1.2 1.6 7.3 1.4
pald _..‘_.l AN 4M LIEHTIN _I A THE TITELLS 12 i 4T

A comparison of the mean ocular measurements of
the pigs' eyes compared with the mean ocular meas-
urements of the piglets is presented in Table 4. A
statistical difference berween pigs’ and piglets’ ocular
dimensions (p<0,001) was found. Only statistical dif-
ference was not found was that of the corneal thick-
ness (p>=0,05).

The percentage relation berween total axial length
and other ocular dimensions is presented in Table 5.
There were no significant differences of percentage
relation between bulls' and pigs' ocular dimensions,
But we found a significant difference of percentage
relation depending on the age. The percentage rela-
tion between axial length and corneal and lens thick-
ness of piglets show that the cornea and lens occupy
much more of the total axial length than in the bulls

Table 5. Percentage relation between total axial
length and other ocular dimensions,

Cornen foeerine Lens Vitreous
—- chamber slipon)
Buills 3,76 15701 28,882 51,893
Piplets R0 {2389 37.241 45,722
_DPigs 4,52 | 15208 3029 2402
Discussion

The literature on the morphological features of the
eye depending on age in different domestic animals is
meagre. Some authors (Gellat 1981, Slatter 1990) have
described ocular parameters without indicating
changes according 1o age.

The purpose of the present work is to establish a
technique for applying ultrasound methods to the
animal eye, and to establish reference values for the
animal eye for such distances as the anterior cornea to
lens, lens thickness, lens o retina, rotal axial length
and corneal thickness, depending on the species and
age of the animals,

The present method, using a saline bath supporied
by a plastic membrane, was chosen because of its easy
application and neatness. However, the saline bath
was lowered only far enough to achive good contact
with the cornea. Also, the presence of the plastic
membrane could have affected the inital echo at the
corneal surface, The transducer used in the present
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study was selected for its relatively high frequency
(F=12 Mhz) and wide focusing range, along with its
ability to perform A-mode ultrasonography. This
transducer’'s versality was desired in anticipation of
possible studies on the eye in various species. The
wave nature of ultrasound is similar to that of light,
ultrasonic waves follow similar principles of behav-
iour, including reflection, refraction, and absorption,
In addition, ultrasound can be focused. As the waves
travel, they partially reflect at interfaces between tis-
sues of differing acoustic impendence. The major in-
terfiaces in the eye are at the cornea, the anterior lens
surface, the posterior lens surface and the retina. The
aqueous lens substance and vitreous are relatively
homogencous materials and therefore do not inter-
rupt the propagation of ulirasonic waves.

The ocular dimensions determined in the present
study, such as the lens thickness, were compared
among bulls, pigs and piglets. There was a significant
increase in the ocular dimensions of the eye in the
bulls over that of the eye in the pigs. A statistical
difference berween pigs' and piglets’ ocular dimen.
stons (p=0,001) was found. The only statistical differ-
ence not found was that of the pigs' and piglets' corneal
thickness (p<0,05). There were no significiant differ
ences of percentage relation between bulls' and pigs'
ocular dimensions. But, however, we found a signifi-

il

between
length and other ocular dimensions of bulls, pigs aned
Diglets.

Figure 2. Percentage relation

ciant difference in the percentage relation depending
on the age. The percentage relation between axial
length and corneal thickness of piglets shows thar the
cornea occupy much more of the total axial length than
in the bulls' and pigs' eves (Fig. 1).

An important function of the present study was o
initiate interest in biometric and diagnostic ocular
ultrasonography and to get information about the
eye-hall structural parameters and changes of them in
relation to age. In the past, clinical application of
A-mode ultrasonography to the eve in veterinary medi-
cine has been limited. Some authors (Koch et al. 1969)
introduced the possibility of using ultrasonography for
diagnostic purposes in ophtalmologic studies.
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Abstract
The canine parvovirus CPV-2 was isolated in the primary cell culture of a feline kidney
[from samples of faeces. For identification of the virus, the bemagglutination (HA) and
bemagelutination inkibition (HI), and methods of electron and immunoelectron micros-
copy, were used. The isolate of virus of the fourth passage reached the HA titre 11 logz . It
was used for infection of puppies aged 2—4 months, The virus was detected in faeces on
the 4th—5th day after infection and this process lasted for 6 days. The bighest HA titres
of the virus reached 6,6—8,2 loga. First titres of antibodies were detected by HI on the 7
th day after infection and they exceeded the titre of collostral antibodies four times, The
group of mature dogs responded to the infection rather weakly and excreted no par-
vouviruses with faeces, whereas the increase of HI titres was negligible, Seroconversion was
only establisbed in two dogs in the aforesaid group.

Key words: parvovirus, canine, isolation, experimental infection,

Introduction

The first reports of the canine parvovirus infectious
agent (CPV) were registered in 1978 in the USA, Aus-
tralia, Canada and, shortly after, in Europe [11,12].
This virus is now known as CPV-2. It was successfully
isolated from the feces of dogs having hemorrhagic
enteritis [1,3,6]. However, since 1967 parvovirus CPV-
1 isolated from dog intestines, otherwise called m-
inute virus of canines, has been known since 1967 and
it differs from the previously mentioned one in its low
pathogenic activity in dogs [11]. At present a certain
evolution of CPV-2 can be observed. It is a common
opinion that the virus CPV-2 | which earlier had circu-
lated in the USA, Japan and Europe, was replaced in
1980 by a genetic and antigenic variant CPV-2a and
CPV-2b. They differ from their predecessor in nucleo-
tides of the 6th gene and amino acids in the protein of
capside [9,14 ].

Parvovirus can be isolated in cell lines: A-72, MDCE,
CCL, DKC [1,2,6,8,9,12,14]. There are reports about
successful CPV-2 isolation in the cell culture of SPF dog
kidney cortex layer [3]. In cell cultures the CPV-2
cytopathic effect is usually unstable. Therefore,
supplementary methods of investigation must be used
[10].

For identification of the virus isolates hemaggluti-
nation (HA) and hemagglutination inhibition (HI) re-
actions are suggested [1,4,15], using 1% suspension

4 50

of porcine erythrocytes. Data exist that the specilicity

of these reactions is higher than that of ELISA and
immunofluoressence [8,16]. Electron microscopy
(EM) may be applied as a supplementary method of
investigation.

The CPV-2 had not been isolated in Lithuania be-
fore the present study and canine parvovirus infection
was diagnosed only by clinical symptoms and exami-
nation of gross lesions. Therefore, the aim of this work
was 1o isolate CPV-2 from the faeces of infected dogs
and to examine their properties during experimental
infection using dogs of different age as a biological
model. Data on experimental infection of dogs is very
scarce in literature. The greatest contribution into this
field has so far been made by Carmichael et al. [2,3]
who studied the attenuated isolates of parvovirus.

Materials and methods

For the isolation of canine parvovirus we used a
primary culture of feline kidney cells which was pre-
pared from trypsinized kidneys of kittens aged 2
weeks—1 month in 199 medium conraining 5—10%
fetal bovine blood serum. The cultures were infected
in the beginning and final stage of cell monolayer
formation. Infected cells were incubated for 7—8 days
at 37 °C and changes in culture throughout the men-
tioned period were evaluared. For parvevirus isola-
tion, 10 samples of dog feces were used in which
parvovirus were detected by hemagglutination (HA)
and hemagghatination inhibition (HI). The samples
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were selected in which HA titre was not less than
1:512, They were suspended in phosphate buffered
saline solution (PBS, pH=6,5) and centrifuged at 500
g for 15 min. The suspension was then treated with
chloroform for 10 min and again for 15 min centri-
fuged at 500 g. To the obtained suspension 100 IU/ ml
of penicillin and 100 pg/ml streptomycin were added
and then after the cell culture was infected.

Fecal samples and every passage of isolates were
investigated by HA and HI reactions, according 1o
Carmichael [4] methods, using 1% suspension of pig
erythrocytes. Hyperimmune feline serum to reference
mink parvovirus Rodniki strain was used for HI [15].
The parvovirus isolates of the fourth passage were
examined by electron microscopy (EM) by the method
of negative contrasting [ 7], For this purpose the inves-
tigated isolates were processed with chlorophorm for
10 minutes and then centrifuged for 30 min at 500 g.
The surface layer was concentrated in the centrifuge
for 30 min at 35000 g. The precipitate obtained was
resuspended with 1—2 drops of distilled water and
removed on a copper grid covered with colloid film.
The contrasting was accomplished with 2% phospho-
tungstic acid and after drying the samples were exam-
ined by eclectron microscope EM 125 with
magnification 50,000—100,000 times.

For identification of the isolates of fourth passage,
immunoelectron microscopy (IEM) with homologous
covalescent canine immune serim was performed
[16]. For microscopic analysis, 0,8 ml of chloroformed
investigated material and 0,2 ml of serum, diluted 1:10
and 1:100, were taken. After incubation and precipita-
tion of the immune complexes, an analysis was done
as mentioned above.

For experimental infection, German Sheep-dogs
and mixed breeds aged 2—4 months and 2—4 years
were used, five in each group. Experimental animals
were inoculated per os with 5 ml parvovirus isolate of
the fourth passage HA titre which was 1:2048. During
the 12 subsequent days the feces of the dogs in each
group were examined by HA and the state of health of
dogs obhserved. Blood sera were examined by HI at
intervals of 5 days. Dog blood sera were prepared for
HI by the method of elimination of thermostable in-
hibitors with 25% kaolin suspension. Thermolabile
inhibitors were inactivated in a 56 °C water bath for 30
min and sera were additionaly processed with 50% pig
ervthrocytes suspension [ 10].

Results

Canine parvovirus was isolated only in three sam-
ples of faeces with the HA titre being 1:512—1:4096,
It was determined that the optimal time for inocula-
tion of kitten kidney cell culture is 8—12 hours after
trypsinisation, i.e. before the cell monolayer has com-
pletely developed. The average value of HA titres of
parvovirus isolates cultivated on such cells was higher
than that of isolates obtained from fully developed cell
monolayer by 2,7 logz. Although, cells were incubated
for 7—8 days a cytopathic effect of the virus was not
observed. In the first passage the HA titre of parvovirus
isolates decreased by 1—4 logz, whereas, in the sec-
ond through fifth passage it increased by 1—3 logz in
cvery passage. In the 5th passage the HA tire of
isolates again decreased by 4—5 logz, The results are

given in table 1.

Isolates of the fourth passage were investigated by
EM and IEM and identified as parvoviruses. EM re-
vealed that isometric particles of virions were of cubic
symmetry but without membranes. Their diameter
was 18—20 nm. The diameter of nucleus was 14 17
nm, whereas that of capside was approximately 3—4
nm. These particles are morphologically identical with
parvovirus [7]. IEM exposed virions as complexes of a
few particles or small aggregates covered with a layer
of immunoglobulins.

For experimental infection of dogs we used par-
vovirus isolate No.1 of the fourth passage with HA titre
being 11 logz. In feces of pupples aged 2—4 months,
the virus appeared on the 4th—5th day after infection
and was excreted during 6 subsequent days. The high-
est HA titres of virus in feces were established on the
5th—6th day after challenge and made on average
6.6—8,2 logz. On the fourth day of the experiment a
profuse diarrhoea, vomiting and apathy was observed
in two puppies. One of them died on third day. In the
remaining three puppies the experimental infection
did not cause clinical symptoms and manifested itself
only in the virus excreted with feces. The results ob-
tained are given in table 2, In the group of adult dogs
feces contained no parvovirus during all 12 days.

Table 1. HA titres of parvovirus isolates in differ-
ent passages on cell culture,

Lok A otre Virus passages and [LA titters logs
No of feces, - | =
lugo r 1 . 3 4 . 5
1 11.0 10,0 11.0 120 11.0 8.0
2 9.0 5.0 8.0 10,0 11.0 7.0
3 120 10.0 11.0 10.0 7.4 6.0
M+m 10.6 B3 1041 10,6 9.6 7.0
1* 11.0 6.0 7.0 8.0 7.0 0.0
2" 2.0 a0 6.0 B 7.0 7.0
3t 120 5.0 7.0 B.0 fi.0) .00
Mim | 106 46 | 66 | 80 | 66 | 63
Note: * — passages of virus were accomplished after full
development of cell monlayer,

Table 2. Parvovirus HA titre in feces of puppies
aged 2—d months.

Davs : Parvovirus HA titres, log
after
infection 1 2° 3 4 5 ]';Lc;n
I <1 <1 <1 <1 <] (1]
2 <1 <] =] <1 <1 1]
3 <1 =1 =1 <] <1 0
i 11 <] <1 3 <1 28
5 12 10 1] 5 =1 6.6
4] 8 10 {1 AUy 4 8.2
Fi 9 4 10 | 5 5 T.B
B — 3 4 | 3 6 42
) - 2 s il ] 3 21
10 - <1 r 4 <] <] 05
1 _ <] =] <] =1 0
12 = <1 <1 J <l <1 0
Note: * — excretion aof virus with feces manifested

through diarrboea,
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In 2—4 month old puppies, high titres of antibod-
ies were established by HI as early as the seventh day
after infection. On the 10th day the average value of
HI titre was the highest one making 1:24960. Later on
it decreased and on the 30th day made 1:1920. It was
observed that in blood sera of puppies (No.1 and
No.2) who had clinical symptoms of disease, HI titres
were higher than in those puppies who had a higher
titre of colostral antibodies and who showed no clini-
cal symptoms of infection. The experimental infection
revealed that the latter puppies also reacted to infec-
tion and anribodies detected in their blood serum on
the 7th day after infection by four times as much as the
colostral titre of antibodies. The results of the investi-
gations are given in table 3,

Table 3. Antibody titres in blood sera of puppies
aged 2—d month after experimental infection.

Diays Iuppy number and antibody titre in HI Mean
after of ann-
infee- 1 2 3 4 5 bﬂd‘.r
GO htres
0 <1:10 | 1:20 1:40 1:80) 1160 | 1:60
7 15120 | 120480 | 1:2560 | 1:12R0 | 1640 | 16016
10 — | LA1920 | 15120 | 110240 | 1:2560 | 1:24960
15 —_ 100240 | 1:10240 | 1:5120 12560 | 17040
20 — 1:5120 1:2564) 11280 | 11280 | 110240
25 — 1:5120 1:1260 1235600 | 11280 | 1:2560
30 — 15120 | 11280 | 12560 | 11280 | 1:1920

In the group of dogs aged 2—4 years the increase
of HI titres was negligible. Seroconversion was estab-
lished only in two dogs on the 10th day of the experi-
ment. In remaining dogs antibody titres increased but
twice or remained unchanged. By the 20th day follow-
ing experimental infection HI antibody titres in the
blood sera of dogs differed only little from the titres at
the beginning of experiment (Table 4).

Table 4. Antibody titres in blood sera of dogs aged
2—4 years after experimental infection.

Days Drog numbers and titres of antbodics in HI
after
infection 1 3 4 | 5
0 1:6:440 1:640 1:320 1:640
T 1:640 1:1280 1:640 1:1280
10 1:320 1:640 1:1280 1:2560
15 1:1280 1:640 1:040 1:1280
20 1:640 1:1280 1:640 1:1280
Discussion

[solates of canine parvovirus in Lithuania do not
provoke the cytopathic effect in feline kidneys cell
culture. According to Gorski et al [10], Carmichael et
al [3] the cytopathic effect provoked by CPV-2 virus is
usually unstable. This can be accounted for by virus
adaptation in the cell culture, the number of passages,
the pathogenecity of the virus. Qur investigations re-
veal that the virus isolates in the primary cultures of
feline kidneys propagates well in the first four pas-
sages. Virus HA ttre in the fifth passage decreases
considerably. Therefore, it would be more expedient
to adapt parvovirus on the cell lines in which par-

vovirus is distinguished by its cytopathic effect. Accord-
ing to literary data for CPV-2 virus isolation the cell
lines — A 72, MDCK, CCL, KDK — are usable
[1,2,3,4,6].

Our investigations revealed thar it is important to
infect the cell culture before the development of
monolayer because in this case HA titres are obtained
which are 2,7 logz higher than after the infection of
cells when the monolayer is completely developed.
These results correlate with the data given by Kramer
et al [11] which demonstrated that parvovirus repli-
cate well only in those cells which are characterized by
active mitosis.

Parvovirus appeared in the feces of experimentally
infected puppies aged 2—4 months only on the 4—5th
day after infection, Other authors have found the virus
in feces already on the 1st—3rd day after infection [1,
6]. However, our observation that parvovirus is ex-
creted with feces for 5—7 days correspond with data
given by other authors [1,3,15]. It is also established
that clinically healthy dogs may excrete parvovirus
with feces. These results correspond with Carmichael
etal. [2,3] data according to which in CPV of the fourth
passage during experimental infection feces of clini-
cally healthy dogs contained HA titres higher by 6—9
logz.

The response of adult seropositive dogs to infec-
tion was very negligible. Parvovirus excretion in their
feces was not observed. This can be accounted for by
a high titre of antibodies in their blood sera.

By HI we established that both groups of dogs
responded to experimental infection. In puppies aged
2—4 months high titres of antibodies against par-
vovirus developed on the 7th day of the experiment.
It was determined that colostral antibodies may have
an effect on the manifestation of disease symptoms
and dynamics of HI antibodies titre. When the titre of
colostral antibodies is only 1:10-1:20 during experi-
mental infection, clinical symptoms of parvovirus in-
fection occur and after 7 days high titres of antibodies
are observed. When the titre of colostral antibodies is
1:40 and higher, the organism response to virus is
manifested only through its excretion into the environ-
ment and not so distinct seroconversion. Gorski et al
[10] established that the titre of colostral antibodies
1:80 and higher interferes occurrence of symptoms of
disease. Our results reveal that the value of titre may
still be lower,

In the group of infected adult dogs, disease symp-
toms were not observed. Dogs with high antibody
titres (1:320—1:1280) before the experiment re-
sponded to the infection weakly. Antibody titres on the
20th day of experiment were the same as before the
experimental infection.

Therefore, on the grounds of the results obtained
we can assert that canine parvovirus isolated in Lithu-
ania is pathogenic for puppies aged 2—4 months,
which have low colostral antibodies level and repre-
sents no hazard to seropositive adult dogs.
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Abstract
One gram of Ferolit contains 0.0514 g of iron, 0.097 g of copper, 0.581 g of zinc and 0.015
£ of cobalt. We bave tested various doses of this new composition on the organism of sows,
suckling-piglets, rabbits, mice and rais. After seven experiments we determined that Ferolit
bad a positive influence on baemopoiesis. Analysis of the resulls of the investigations
revealed that the penetration of iron through the digestive tract into the serum of blood
increased under the influence of Ferolit. For prophylaxis of anaemia we recommended
the use of 13 grams (650 mg Fe) of Ferolit three times for sows or 2 grams (100 mg Fe) for
piglets twice on the 3rd and 8th days after birth, This composition was mixed with food
on the 10th—14th days before parturition and on the 3rd and 10th—I4th days after it.
Ferolit can be used only for peroral administration. After treatment with Ferolit, the
penetration of fron through the digestive tract into the serum of blood increased by
3.5—4.2% (P<0.05), protein by 14—1.6% (P<0.05), and B-globulin by 14% (P<0.01).
B-Globulin was incorporated in transferine and it regulated this process. We determined
that the level of baemoglobin increased by 1.8—3.3 % (P<0.05) and the quantity of
erythrocytes by 5,4—12,5 % (P=<0,05) under the influence of Feralit, We bave not noticed
any negative influence of Ferolit on the organism of sows, suckling-piglets, rabbits, mice
CBA and Wistar rats. LDsp of Ferolit was 1500 mg/kg. Under the infTuence of Ferolit in
doses of 1000 mgikg and 2500 mgikg the weight of rats increased by 14—18% (P<0.01;

P<={l.05).

Key words: anaemia, suckling-piglets, sows, new composition Ferolit, haematological index,

penetration, toxicology, rats, rabbits, mice.

Introduction

Biologically active substances are used in various
countries for the regulation of growth, the improve-
ment of the development of an organism, metabolism
and haemopoicsis. Anaemia cases are observed in all
countries, but causes of this disease are different,

Various compositions of iron and (premix) mi-
croelements can be used for prophylaxis and treat-
ment of anaemia. All these compositions can be used
perorally, intramuscularly, staining of nipples of milk
gland or mixing into the fodder [11, 20]. The damage
of anaemia can be 65—70% [4, 15]. Suckling-piglets
can get 1/7 part of iron with milk of sows [7]. It is
necessary to use iron compositions on the 3rd day after
birth [16 ]. If at the end of pregnancy sows get good
quality rations and enough microelements, iron can
accumulate in the liver, kidney, spleen, bone marrow
and in the placenta [2,19]. For a long time, Lithuania
imported iron compositions from abroad, but when
the economic conditions changed, this way became
very expensive. We decided to find a cheaper solution,
We knew what quantity of iron can be in the ration,
organism of sows and suckling-piglets, milk, fodder
and made a new iron composition in 1991, This com-

position — Ferolit includes iron, cobalt, copper and
zinc,

Characteristics of Ferolit
Ferolit is a mixture of sodium salt of 1-phenyl-d-car-
boxy-2-pyrrolidinone, ferrous sulphate, zinc sulphare,
copper sulphate and cobaltous acetate. Its formula is

e
o—— L
@
l.:_jal—N)—|
COONa
(CH5CO00)oCo 4H,0; NS0, THZ0.

, Fes0,- THo O, CusSoy SHo0O-

1-Phenyl-4-carboxy-2-pyrrolidinone was obtained
by reaction of freshly distilled amine with itaconic acid
in boiling water.

[u]
- H
CgHghHy + CHy:CCHaCOOH —— @Ln 20
COOH EooH

In order to eliminate not reacted amine, hydrochlo-
ric acid was added to the reaction mixture, the product
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was filtered, washed with water and dried. The yield
was 85%, melting point 193—194 °C. 1-Phenyl-4-car-
boxy-2-pyrrolidinone was purified by dissolving it in
5% NaOH solution without heating, filtering and then
acidifying the filtrate with hydrochloric acid 1o pH
4—5. The crystals formed were filitered, washed with
water and dried.

Sodium salt of 1-phenyl-4-carboxy-2-pyrrolidinone
was obtained by dissolving 1-phenyl-d-carboxy-2-pyr-
rolidinone in equivalent 17% NaOH solution and fil-
tering if necessary. The density of this solution was
1.205 gfem”, It was evaporated to the dry mass, The
crystals were dried at 60—100 °C.

0 O
—
| B

—_ | —_—

~L coom

The melting point of the salt is 285 °C, formula
Ci1iH1oNOsNa. The product is very well soluble in
water, does not dissolve in acetone, ether, benzene,

Dry sodium salt of 1-phenyl-4-carboxy-2-pyrrolidi-
none was ground to powder and mixed with ferrous
sulphate, zinc sulphate, copper sulphate and cobal-
Lous acerate.

Ferolit was patented in 1994 [1].

Four wellknown elements regulate the all impor-
tant functions in the organisms of sows and suckling-
piglets. The metabolism of iron, copper, cobalt ant
zinc acts as one unit in the organism of sows. If there
is not enough iron in the blood, damage of zinc
metabolism occur and toxicosis develops in the organ-
ism. Sows can fall ill with paraceratosis, the vitality of
suckling-piglets decreases [14]. Cobalt takes part in
the metabolism of vitamin Bj2, in synthesis of hor-
mones. The immunity and thermoregulating mecha-
nisms of young suckling-piglets are very weak and the
health of the piglets depends on microelementsin the
milk of the sows | 18]

The aim of the work was:

* to determine the effect of different doses of
Ferolit on the organism of sows and suckling-piglets;

* to investigate the penetration of iron through the
digestive tract into the blood;

* to determine the action of the new compaosition
on the morphological and biochemical blood tests;

* to carry out toxicological investigation on the
organism of mice and rats.

Materials and methods

The preliminary investigations had shown that
Ferolit could change the growth and haematological
indexes of suckling-piglets if their mother got this
composition, We deiermined the optimum doses of
Ferolit. Then we carried out seven experiments and
observed the effect of iron penetration in the organism
of piglets and rabbits, investigated the morphological
and biochemical indexes of blood, determined the
doses letalis toxica of Ferolit in the organism of mice
and carried out an experiment with rats. We observed
the influence of Ferolit on diuresis and the funcrions
of the liver and spleen, The blood was taken from ear
and tail veins. Tests using fourty five day-old piglets
and rabbits were done and the penetration of iron to

blood through the digestive tract was observed. We
used CBA mice (n=120) and Wistar rats (n=060) for the
determination of the doses letalis toxica. Ferolit was
given 1o rats in 1% of starch by probe and to mice in
sunflower oil. Subsequently diuresis, quantity of chlo-
ride, protein in the urine and specific weight were
determined. We evaluated the functional conditions of
liver-alkaline phosphatase and pseudocholinesterase
[38, 12].

The quantity of iron was measured using the
biotest from the Czech Republic (Fe 70) [3]. Factions
of protein were measured by the express method [5,
13]. The quantity of erythrocytes was determined with
an erythrohaemometre and a Goriajev chamber, and
of haemoglobin by the colour method and with a Sali
haemometre. Trombocytes were measured with the
Goriajev chamber [8, 13] and hematocrite with a
Shkler microcentrifuge. The reserve of alkaline was
determined by the Voltman-Klimas method |5, 8] and
the sedimentation of erythrocytes by the Panchenko
method [8, 13].

We did the experiments in 1991—1994 in Lithu-
ania, 13 Grams (650 mg Fe) of Ferolit were given to
sows perorally three times on the 10th—14th days
before parturition and on the 3rd, 10th—14th days
after it, Ferolit was given to suckling-piglets on the 3rd
and 8th days after birth through os, They got 2 grams
of Ferolit which contained 100 mg of iron. The effi-
ciency of Ferolit was compared with ferogliucin im-
ported to Lithuania.

Results

Sows

Twenty three sows were used in seven experi-
ments. We noticed that on the 8th day after parturition,
the quantity of protein in the blood of the sows in-
creased by 1—4% and the one of B-globulin decreased
by 8.5% (P<0.05) under the influence of Ferolit | Table
1].

Table 1. Changes of globulin fraction in the blood
af sows under the influence of Ferolit.

Group | Chanpes of HBefore on the om the
fractions of | partuntion | Bth day 15th day
globutin (%) | after |  afier
R | parturition | partntion
o | 6o£12 | 102202 | 6758
G B 814167 | 132432 62492
1 475455 | 706479 | 771494
o 43425 9.3+58 11001
i} 3554176 | 47406 20.2+0.1
¥ 567£6.9 | 782445 | 66401

' — control; F— sows got Ferolit three times {650 mg
Fe ’_,il = 1950 mg Fe

After fifteen days the level of P-plobulin was 14%
(P<0.01) greater than that of control group. No differ-
ence in the reserve of alkali, quantity of trombocytes,
hematocrite and sedimentation ratio of ervthrocytes in
the blood was observed in any of the groups, We used
two forms of Ferolit solution 5-10-16-20-25 ml and
powder, tried different doses and determined the
optimum.
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The best indexes of blood were obrained when the
sows got 13 g (650 mg Fe) of Ferolit or suckling-piglets
2 g (100 mg Fe) through os |Figure 1].

Suckling-piglets

The piglets were divided into three groups and
their weight was determined individually. The first
group was kept as a control, suckling-pigleis of the
second group got 2 g of Ferolit (100 mg Fe) twice on
the 3rd and 8th days after birth through os. Piglets of
the third group did not get Ferolit, but their mothers
got 13 g of Ferolit three times. The weight of the piglets
of the third group increased by 23 g compared with
the control, but there was no difference berween the
second group and control. The morphological and
biochemical tests of piglets blood were done on the
8th, 15th and 28th days afier birth and we determined
that in the control group the quantity of haemoglobin
wils 98-86-96 g/, in the second group 126-119-134 g/l
and in the third one 117-119-118 g/1. We observed that
when Ferolit was used in solution form, there were
83 gl of haemoglobin, 5.00% of protein and 19.9
pmaol/] of iron in the blood of piglets. When we used
Ferolit in powder form there were 90 g/l of haemoglo-
bin, 5.17% of protein and 20.6 umol/ of iron. We
decided that the later form of the new composition
was more effective. Eighty nine piglets were used in all
experiments that were carried out in the aurumn and
spring. When Ferolit was included in the ration of
sows, the level of haemoglobin was 1.2—4.8% and the
amount of erythrocytes 7.2% greater compared with
the control group of suckling-piglets. The transfer of
iron from Ferolit into the blood was investigated with
the six-week old piglets. We divided the piglets into
rwo groups (five piglets in each) and observed their
health for 24 hours, The piglets of one group got 6 ml
(300 mg Fe) of Ferolit by probe. We ook the blood
after 1-3-6-12 and 24 hours after using Ferolit. The
quantity of iron decreased after 1 and 3 hours, but after
24 hours there was 3.2% (P<0.05) more iron in com-
parison with the control group.

We also noticed thatif only the sows got Ferolit, the
quantity of haemoglobin of suckling-piglers increased
by 1.8% (P<(1.05) on the Bth day after birth, by 3.3%
(P<0.05) on the 15th day and by 2.2% (P<0.05)
compared with the control on the 29th day. If the
suckling-piglets got Ferolit through os after B-15-29
days level of haemoglobin was 2.7-3.3-3.8% (P<0.05)

greater than that of the control group (P<0.05) [Fig-

ure 2.

Rabbits

Nine rabbits were divided into three groups. Rab-
bits in the first group were controls. We caused post-
haemoragic anaemia in the animals of second and
third groups. Then in one of these groups we used 1.5
ml (75 mg Fe) of Ferolit per os. The morphological and
biochemical 1esis were done after 2-6-12-24 hours and
6 days. We determined that under the influence of
Ferolit amount of the protein increased by 1.5%
(P=0.05) and the quantity of iron increased after 24
hours, The blood indices of rabbits that did nor get
Ferolit were worse and did not achieve the level of
physiological norm after six days.
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Figure 1. Haematological indices of sows under
the infTuence of Ferolit (indexes of 1-5-7 experiments).
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Figure 2. Haematological indices of suclkling-pig-
lets under the influence of Ferolit and feroglincin fage
21 days, indexes of 3—d experiments). ). Iron (Fe)
wm{fi‘f, Haemoglobin (Hb) g/i, Protein %, Erpthrocytes
x10°1.

Toxicity of Ferolit

Experiments for Ferolit roxicity determination
were carried out in Wistar rats and CBA mice. The rats
and mice got Ferolit by probe, they had a normal
appearance, did not die and their fur did not change,
Dosis letalis toxica LDsp of Ferolit for the mice was
1500 mg/kg, but the rats gor 7000 mgkg of Ferolit,
When the rats got 1000 mg/kg of Ferolit their welght
wis bigger by 18% or 36 g (P<0.01) than that of the
control group, and it was bigger by (14% or 24 g
(P=<0.05) when they got 2500 mg/kg [Table 2].

Table 2. Weight changes of rats under the influ-
ence of Ferolit.

Dioses of Feroht Body waght (7
mi/ ki after 10 doscs after 15 doses
100D 1M=3.0 2261120
M) 170=20 194%11.0
Congrol 192+7.0 | 0070

We have determined that Feraolit is not toxic after
using it in a single dose. When we used Ferolit in 10
and 15 times larger doses there were no changes in the
weight of the liver, spleen and kidney, The excretion
of urine was of a normal level, the amount of protein
and chloride did not change [8] and there was no
damage in the functon of the liver, The level of the
gquantity of alkali phosphatase and pseudocholi-
nesterase was normal [2, 3, 12]. We used Ferolitin the
following doses:
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1000 mg/kg, 1000 mgkg x10, 1000 mgkg x15;
2000 mg/kg, 2000 mg/kg x10, 2000 mgkg x15;

The results of the investgations have revealed that
Ferolit is one of the fourth class combinations because
when rats got 7000 mg/kg of Ferolit, they did not die.
When we determined LDso — 1500 mg/kg of Ferolit
on the organism of mice, we decided that Ferolit could
be the third class combination. We carried out haema-
tological tests of blood in rats on the 5th, 10thand 15th
days after using Ferolit. There was no difference in the
level of erythrocytes and haemoglobin after using
Ferolit in any of the groups. We did not notice an
infringement of leukocytes.

Discussion

Microelements are the metals of life, because they
take part in various physiological functions of the
organism. They can change the activity of enzymes, cell
membrane, accelerate metabolism, improve secretion
of digestive tract glands, regulate development and
resistance of the organism and take part in the regula-
tion of vitality [14]. These elements improve the value
of fodder [10]. 0.0065 % of iron in the organism takes
part in the formation of haemoglobin, myoglobin, in
the process of fission and in the formation of DNA [9,
10, 17]. Iron regulates the processes of oxidation and
reduction. It is in the composition of enzymes —
catalase, peroxidase, citochromoxidase,

The transfer place of iron into the blood is duode-
num. The iron combines with alpopheritn and it is in
the form of pheritin in blood. It can combine with
f-globulin and form transpherine. One part of iron
takes part in the formation of erythropoiesis and
haemopoiesis, another part is reserved in the liver,
kidneys and bone marrow, and the organism can use
this reserve of it in the formation of haemoglobin [2,
6, 9].

The resules of these investigations have shown that
Ferolit improves haemopoiesis and erythropoiesis in
the organism of sows and suckling-piglets. The quan-
tity of haemoglobin and ervthrocytes increases under
the influence of the new composition, When the rab-
bits were ill with posthaemorrhagic anaemia, they got
Ferolit and their physiological level of haemoglobin
and erythrocytes achieved norm more quickly than in
the control group. The transfer of iron from Ferolit
into the blood wok place in 24 hours. We noticed that
in the blood of sows the level of f-globulin increased
under the influence of Ferolit, so there was close
contact between [globulin and transpherin. The
growth of the organism of rats was 14— 18% faster afier
using various doses of Ferolit. Ferolit in the form of
powder is more stable, easier to mix with fodder and
its transfer into the blood is beuer than in the case of
the solution. Ferolit can regulate the transfer of iron
from haemoglobin of sows into the placenta and after
birth of suckling-piglets haematological indices are
better than those in the control group. We found more
haecmoglobin (90 g1), iron (20.6 pmol/1) and protein
(5.17%) in the blood when suckling-piglets got Ferolit
through os. When only sows got Ferolit, there were 84
g/l of haemoglobin, 5.03% of protein and 19.9 pmol/
of iron in the blood of suckling-piglets. In many ex-
periments the Ferolit was used in two ways, Sows got

Ferolit with fodder and suckling-piglets got Ferolit per
os. The second way is more complicated. The experi-
ment with rabbits has shown that Ferolit regulates the
action of hone marrow and there are more erythro-
cytes and haemoglobin in the blood after using it, The
other experiment with mice and rats has shown that
Ferolit is not toxic. The weight and function of the
liver, spleen, kidney was normal. There was no damage
in the forms of leukocytes. Ferolit has a positive effect
on the growth of the organism. This new composition
improves metabolism and the development and resis-
tance of the organism of all the animals which were
used in our experiments.

Conclusion

Generalising the results of our investigations we
can conclude that Ferolit has a positive influence on
the growth of the organism. The experimental piglets
and sows had better morphological and biochemical
blood indices. Ferolit is a new composition of mi-
croelements, it regulates haemopoiesis and erythro-
poiesis. The transfer of iron through the digestive tract
into the blood serum increases under the influence of
Ferolit. This composition had no negative influence on
the organism of sows, suckling-piglets, rabbits, rats
and mice. It was not toxic. We supgest that Ferolit be
used for prophylaxis of anaemia and recommend that
Ferolit is mixed with the fodder given to sows on the
10—14th days before parturition and on the 3rd, 10th
and 14th days alter it. The doses of Ferolitis 13 g (650
mg Fe) for sows. This composition can be used in 2
grams (100 g Fe) for suckling-piglets twice on the 3rd
and Bth days after birth per os.
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Research Of New Veterinary
Preparations For Prophylaxis And
Treatment Of Mastitis In Cows

V. Spakauskas

Lithuanian Veterinary Institute
Instituto 2, 4230, KaiSiadorys, Lithuania

Abstract
This article contains information about three veterinary preparations (“"Mastistop”, “Su-
permast” and "Optosept”, created in the Lithuanian Veterinary Institute) designated for
prophylaxis and the treatment of mastitis in cows. Treatment with “Mastistop” of 70 cows
under the production conditions revealed that this preparation was maost effective in cases
of subclintcal, serosial and catarrbal mastitis (89.4—100%). The lowest efficacy
(60—64.3%) was observed while treating suppurative and fibrous inflammations of the
udder. Tests on the preventive efficacy of "Supermast” revealed that injection of this
preparation into the udder quarters after the last milking reduced the number of mastitis
cases fwice per three months if compared with the control group. The investigation data
prove that treatment of the udder quarters with "Supermast” during the dry period makes
it possible to reduce the number of mastitis cases during the dry period and lactation. The
data on "Optosept” efficacy reveal that daily soaking of the udder and teats of 50 cows in
this preparation after milking reduces the number of mastitis cases by 57.2% compared
with the control group. Tests also revealed that the disinfection of teats with “Optosept”

dfter milling reduces the number of mastitis cases during lactation.

Key words: Cow mastitis, treatment, prophylaxis, veterinary preparations.

Introduction -

Great economic losses are induced by udder in-
flammation (mastitis) resulting in a deterioration of
milk quality and technological characteristics and re-
ducing the yield of milk. Such dairy cows are rejected
as defective, While developing the reatment schemes
and prevention measures it s necessary to achieve that
preventive measures were used both during lactation
and dry period. Investigations in various countries (1,
2, 3) revealed that mastitis prophylaxis in the dry
period reduces the cases of udder inflammation,
whereas treatment of udder quarters in this period
with antibacterial preparations of extended effect al-
lows the number of mastitis cases in the dry period and
during lactation to reduce considerably, and reduces
the preventive-treatment expenscs.

The preparations injected prevent loss of milk yield
and irritation of the mammary gland. Calved cows have
mastitis less often and, therefore, the newborn calves
have diseases of the alimentary tract only in rare cases
When lactation processes do not take place in the
udder, antibacterial materials remain in it for a longer
time, and therefore the efficacy of the treatment of
chronic mastitis increases. During lactation it is neces-
sary to keep to the rules of milking sanitation. Teat
disinfection after milking is practised in many coun-
tries of the world (4, 5, 6). Disinfectant solutions cover
the skin with a thin film and form a drop at teat end
which prevents the microflora penetrating into the
teat canal, reduces the number of pathogenic mi-

erobes, and prevents the udder skin from drying and
chapping.

The treatment efficacy of udder inflammations de-
pends on the volume and duration of the inflamma-
tion, quarter structure, resistance of the organism and
uclder, productivity of the cow, hygienic state, quality
of the applied preparation, its dosage and the fre-
quency of its application (7).

The aim of this work was to create and test three
preparations for prophylaxis and trearment of mastitis
in cows, “Mastistop” is applied during lactation, *Su-
permast"-during the dry period. “Optosept” is used for
mastitis prophvlaxis, i.e. disinfection of udder and
teats after milking.

Methods

The composition of “Mastistop” includes furagin,
rivanol, sulphadimesin, methyluracile and oil. *Mastis-
top” efficacy tests were conducted under experimental
and field conditions. 8 cows were experimentally in-
fecred with Stapinlococeis anrens and Streptococcus
apalaciiae cultures. The infective solution (2 bill. of
microbe per | ml) was administered into the tear canal,
Alter infection the cows were tested clinically, whereas
their milk was tested in the laboratory, When signs of
serous catarrhal mastitis of the udder were observed,
4 cows were treated with “Mastistop” and 4 with
“Mastisan-A". The preparations were applied once per
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Table 1. Efficacy of "Matistop"” in mastitis treatment during lactation.

Preparation Form of mastins Number of Number of Number of Duration of Efficacy of -
treated quariers applications curcd guarters treatment (davs) treatment (o)

{atarrhal 20 4 18 38+0.2 00.0
Mastistop | Serous 19 3 17 32403 89.4
{dm:l: 10 Catarrhal-suppurative 12 7 2 6.9+0.2 4.3
el Fibrous 10 6 6 6.2403 60.0
Subelinieal _35 2 25 25401 100.0
Total: &9 2 T6 —_ 854
Catarchal 20 4 17 40203 85.0
Mastisan-A | Secqus 20 3 18 3.0£0.1 90.0
':‘j”“‘l-‘ 10 | Catarchal-suppurative 12 8 7 72403 58.3
ml) Fibrous o G 5 6.0+0.2 55.5
Subclinical 26 2 26 26k0.1 1000
Total: 87 23 73 = 83.9

day, 10 ml into a quarter, until the animal was cured,.
70 cows were treated under field conditions (Table 1).
“Supermast” is an oil suspension of sulphalene,
furagine and dibiomycine. The efficacy of the prepara-
tion was tested under field conditions. 20 cows which
had a history of mastitis during lactation were used in
the experiment. After the last milking 10 ml of the
preparation was administered into each quarter of the
udder. In the control group “Supermast” was notused.
Every 15 days during the experiment the udder and
secretion were tested clinically and in the laboratory
{(somatic cell count in milk). The experiment was
continued till calving. All udder quarters were clini-
cally controlled on 7th and 30th days after calving.
Additionally milk samples were tested at the same time
in the laboratory (somatic cell count in milk)."
“Optosept” is a combined preparation composed
of phosphoric acid, Zinc sulphate, carbamide, glycer-
ine, methylene blue and water. The preparation is
designed for disinfecting the udder and teats after
milking. The efficacy of “Optosept” was tested under
field conditions. Before the application of the prepa-
ration, the udder quarters of all cows were tested

Table 2. Cow mastitis morbidity rate,

clinically, and the milk in the laboratory. The cows
were divided into two groups of 50. The udder and
teats of cows in group 1 were soaked in “Optosept”
solution after each milking. In the control group the
preparation was not used. The tests lasted for three
months. Every 15 days tests for mastitis were carried
out, After three months, an analysis of the morbidity
rate of both groups of cows was done.

Results

The results of these investigations revealed that
after reatment of experimentally induced cararrhal
mastitis all cows were cured in 5 days and after treat-
ment with “Mastisan-A" in 6 days. The experiments
carried out under field conditions showed (Table 1)
that "Mastistop"” is most efficient in the treatment of
subclinical, serous and catarrhal mastitis
(89.4—100%). The lowest efficacy was observed while
treating suppurative and fibrous udder inflammations.

Table 2 shows that in the case of applying “Super-
mast” only two cows had cases of subclinical mastitis
(10%) in three months. The number of clinical and
subclinical mastitis cases in control group was how-

. . Iad masting
Used in = = — —
& | pxpenment S 5 R uring the 1st Total
: EXPCImeD Dunng the 15t month During the 2nd month month after caring . Foeal
2 Subclinical | Clinical Subclinieal Clinteal Subelinical Clinical |  Cows warters
Cirarn Chaarted ;' ;
ivers ity | G [N Cows | ieemes | Cows | Qwaner | Giowsc | Quaner | Cows o | Quaner | Mo %o Mo ]
C 20 &0 2 4 1 _-_Z 1 2 i} ] 2 5 1 2 T 35.0 15 8.
E | 20 ] 80| 1 LS o 1 I | i B RN A ) 1O B O O
¢ — control, E— experimental
Table 3. Tests of preventive efficacy of "Optosept ",
Uzed in Had masters
e caperiment Diuring the Tzt month Dwring the 2nd month Dunng the 3rd month Total
] | Hubelinieal Clinieal Subelinieal Clinieal Subelinical Clinical Cows Cluarters
i |
Crow it | |
= = Cvws Dsarter Cevrs e d Crrarn e Lrwrs Beaiiee Lo {Jaaney Crvies Adaanrr Mo Yo Mo Yo
E | 50 | 20| 1 2| o 0 1 1 i 0 1 2 0 0 3 Go| 5 | 25
C 20 200 3 5 1 I 2 | 1 2 i] 1] 1 1 1 1 7 14.0 11 i
© — cantrol, E — experimental
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ever 7 (35.0%). The data obtained reveal that the
treatment of udder quarters in the dry perods with
“Supermast” makes it possible to decrease consider-
ably the number of mastitis cases during the dry period
and lactation.

The investigations of the efficacy of "Optisept” re-
vealed (Table 3) that after the udder and teats had been
soaked in “Oprosept”, none of the 50 cows had clinical
mastitis during three months, and only 3 cows had
subclinical mastitis (6.0%). In the control group the
number of clinical mastitis cases was 2, whereas the
number of subclinical cases was 5. The total number
of mastitis cases was 7 (14.0%). The rate of morbidity
of the experimental cows, if compared with the control
group, was lower by 57.2%. The data obtained show
that teat disinfection after milking allows the number
of mastitis cases during lactation to be reduced.

Conclusions

1. “Mastistop™ was most efficient in the cases of
subclinical, serous and catarthal  mastitis
(89.4—100%).

2. Treatment of the udder and teats with “Super-
mast” during the dry periods allows to reduce twice
the number of mastitis cases during the dry period and
lactation to be halved.

3. Disinfection of the udder and teats with “"Opto-

sept” afier milking reduces the number of mastitis
cases by 57.2% if compared with the control gruop.
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