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The purpose of the experiment was to compare the efficiency of treating
clinical forms of bronchopneumonia with Vetokehl Sub D4 modulator, with
ampicillin and immunomodulator with antibiotic. Bronchopneumonia is an

infectious viral disease characterized by a deep immunosuppression, and it is
complicated by bacterial infections M arkowska-Daniel et al, 1991).
The assumption is that guided destruction of bacteria by the antibiotic and the
stimulation of the immunity mechanisms (by Vetokehl Sub D4) should result
in positive effects of the therapy.

MATERIAL AND METHODS

30 calves with the clinical symptoms of bronchopneumonia catarrhalis
enzootica (acute forms), of the Lowland Black-white breed from the West
Ppmerania region were included in the examination. The animals were di-
vided into the following experimental groups:

Group 1:

Group 2:

Group 3:

10 calves (weight of about 80 kg) were treated with ampicillin 20%
(Br@ner Pharma GMBH) in doses of 3-4 g per animal. The anti-
biotic was given intramuscularly, only once.
10 calves (weight about 80 kg) were immunostimulated subcutane-
ously w\ith Vetokehl (Bacillus subtilis D4; Sanum Kehlbeck) 2x
(‘;Voeseeklyfétlhl 1_n1 (0 and 5 day) and treated with ampicillin. A single
e (10'1m e ;lmmgnomodulator was | ml d.llut. aquos of B. subtilis
ol adniinilzg- ?ot Vf:tok.ch.l S.ub D4) per animal. The ci(7§cs and way
N ration of antibiotic were thg same as those in group 1.
ves (weight about 80 kg) were stimulated with Vetokehl Sub

D4. T i - e X
; he doses and way of administration were identical with those
In group 2.
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Immunomodulator and antibiotic

The animals were immunized with the Vetokehl Sub D4 preparation
Sanum-Kehlbeck, D-2812 Hoya (Vetokehl Sub D4-information, 1993) and
treated with ampicillin (Ampicillin 20% Bremer Pharma GMBH).

Immunological tests

The cell immunity was determined by means of the following tests: the
phagocitosis test (the Hamburger number and Wright index) according to
Wright’s method modified by Dolezal, the nitroblue tetrazolium reduction
test (the NBT test) as described by Park et al. and Czernomysy-Furowicz et
al. (spectrofotometric method) (Czernomysy-Furowicz, Furow 1C 2.,
1991), the test of blast transformation of lymphocytes with LF-7 as described
by Angus and Yang, the esterase test as described by Mueller and Koska. At
the same time the hematocrit and the counts of peripheral erythrocytes and
leucocytes, as well as leucocytic picture were determined. In order to deter-
mine humoral immunity blood serum was examined. Total protein in the
blood serum was determined by the biuret method (as described by Gornell
et al.), whereas the electrophoretic division was carried out on cellulose
acetate (manufactured by Oxoid company in veronal buffer of pH = 8.6, ionic
strength — 0.5). In the experiment the densitometer manufactured by the Kipp
and Zonen company was used. The immunological tests were carried out on the
basis of data obtained from materials by Outeridge (1985), Schmolke,
Vorlaender (1983) and Slopek (1970). For the esterase test some
materials from the work by Mueller et al. (1975) were used. The two
factors variance analysis and Duncan test were employed (o verify the statis-
tical hypothesis.

Clinical examination

Immunological monitoring (blood serum) had been carried out in all the
groups before the therapy began and then it continued one and three weeks
after the treatment had ended. For about eight weeks all the animals were
under thorough clinical examination and the rate of growth (weighing) was
checked every two weeks. The calves of all groups were kept in similar
indoor conditions and fed the same fodder.
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RESULTS
Clinical and zootechnic observations

The therapeutic effectiveness of both the immunostimulating treatment and
antibiotic therapy linked with it, was noticed. In the calves from these groups
regression of tl}e disease symptoms was already seen a week after the T)egin—
ning of the therapy (Tab. I). In the third week after the first administra?ion
of Vetokehl only two animals (1.0%) in these groups showed the symptoms
of pneumonia and after six weeks they could be regarded as clinically healthy
(Tab. I). The disease symptoms regressed a little faster in the groups of calves
treated simultaneously with antibiotic and immunomodulator Vetokehl
whereas the disappearance of the disease symptoms was much slower in thé
ampicillin treated animals. Pneumonia, bronchitis, cough, fever and mucupu-
rulent efflux were still observed in 55.6% of the calves in the third week after
the beginning of the treatment and in 33.3% of the animals in the eighth week
after this therapy (Tab. I). One calf of the analysed group died. Daily obser-
vations showed that the calves treated with Vetokehl grew most quickly (an
average weight increase — 32.3 kg; a daily weight gain — 576.7 g). Animals
treated with Vetokehl and ampicillin showed the following parameters: an
average weight increase — 27.5 kg, a daily gain — 491.0 g. The slowest growth
was observed in the calves under antibiotic therapy (parameters: 24.0 kg and
428.5 g, respectively) (Tab. II). ;

L. The occurrence of bronchopneumonia in the calves treated by different kinds of therapy (n = 10)

Time from the first giving of drugs
1 week 3 weeks ceks ee

oo . eeks 6 weeks 8 weeks
i » *a ¥ o
of therapy _ cE> _E =) =)

S€| g | E2| g | SE| 5 | B8

EE| 2| €| £ | 28| 2| 28| 2

S & s G s A 8 gl 5
Antibiotic
therapy 6/10 1 5/9 0 4/9 0 3/9 0
Vetokehl™
+ ampicillin 4/10 0 1710 0 0/10 0 0/10 0
Immunostimulation
(Vetokehl ™) 5/10 0 1/10 0 0/10 0 0/10 0

L
modul; i
o ator was given for the second time;  lesions in bronchia and lungs (bronchopneu-
A > cough, mucopurulent rhinorrhea, fever; numerator — number of ill animals; denomina-
number of animals in group
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I1. Average increase in weight of calves treatment with ampicillin and Vetokehl Sub D4; time

of observation 56 days (n = 10)
Average wcighl* (kg) Average increase | Average daily
Method of therapy iitial Eial in weight gain
weight weight (kg) (2
Antibiotic therapy 78.0 102 24.0° 428.5"
Vetokehl + ampicillin 82.0 109.5 27.5 491.0
Immunostimulation 79.5 111.8 32.3" 576.7"

* .
measurement Wﬂlghl were made every two weeks

Immunological tests

In the animals stimulated with Vetokehl and in calves stimulated and
simultaneously treated with ampicillin there was an increase in counts of
peripheral leucocytes. However, the increase was not statistically significant
as compared with the results in the group of calves treated merely with
ampicillin.

Phagocytosis tests. A markedly increased percentage of polymorphonu-
clear leucocytes (PMNL) active in the process of phagocytosis (Hamburger
number) was observed in the calves treated with Vetokehl combined with
ampicillin a week after the immunization. In the calves merely immunized
with Vetokeh! an increase in the calves treated only with the antibiotic a
decrease in percentage of PMNL was noticed after a week (Tab. III). More-
over, in the group of animals treated with Vetokehl along with antibiotic
a significant increase in value of the Hamburger number was observed as
compared with analogous markers in the group of calves merely immunized
(Tab. IV).

The NBT test. In the ampicillin combined with Vetokehl treated calves
showed a significant increase in percentage of PMNL reducing nitroblue
tetrazolium (1 and 3 weeks after the beginning of the therapy). In the calves
which were merely immunized with Vetokehl an increase in the value of this
marker was observed a week after the immunomodulation (Tab. III). The
increase in percentage of NBT positive granulocytes was also found out in
the groups of animals treated with ampicillin along with Vetokehl and im-
munostimulated with Vetokehl was significant as compared with the number
of these cells in the calves treated merely with ampicillin (Tab. IV).

The esterase test. In the groups of the animals treated with the antibiotic
and modulator and merely immunized with Vetokehl a significant in percent-
age of esterase-positive lymphocytes was observed 1 and 3 weeks after ad-
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[11. The influence of ampicillin, Vetokehl Sub D4 and ampicillin or Vetokehl on polymorphonu-
clear leucocytes (PMNL) activity of calves with clinical symptoms of bronchopneumonia (n = 10)

Time of observation
Tests Therapy .bcforc I week after 3 weeks uft;
stimulation stimulation stimulation
e | X s X $ x s
ampicillin 43.41 2.8 32.1 4.2 35.8 2.0
g X‘;‘;’;‘;gl;n 405" 39 | 485 | 40 | 478 | 3.
Phago- Vetokehl 325 30 40.5 2.0 420" 23
o ampicillin 27 | 06 16 | 05 19 | 03
Wright's Vetokehl +
index % amypieillin 1.5 0.5 2.4 0.6 3.6 0.4
Vetokehl 1.7 0.7 1.8 0.5 2.9 0.5
ampicillin 1.8 0.3 2.0 0.8 1.9 0.6
% of NBT-positive Vetokehl + it ;
G + ampicillin | 10" 04 29| 05 25" | 06
Vetokehl 1.2 04 2.3 0.3 29" | 07

For Tabs. ITI-VIII:
n — number of calves in cach group; x — arithmetic mean; s — standard deviation; a, b — statistical
difference, significant at P < 0.05

IV. The influence of ampicillin, Vetokehl Sub D4 and ampicillin or Vetokehl on polymorphonu-
clear leucocytes (PMNL) activity of calves with clinical symptoms of bronchopneumonia (1 = 10)

Method of therapy
Tests anfibiotie fherapy Vctok‘cm + i.mnmn.(r
+ ampicillin stimulation
i § X s X §
Phago- Hamburger number 38.8" 3.0 45.()“[‘ 2.4 38.3¢ 2.4
CYWOSIS | Wright's index 2.1 0.5 25 0.5 2.1 0.6
% of NBT positive cells 1.9 0.6 21" 1.0 21 | 05

ministration of the preparations. In the calves treated with ampicillin a de-
crease in percentage of these lymphocytes was noticed after 3 weeks
(Tab. V). It also found out that increase in percentage of esterase-positive
lymphocylcs in the calves treated with modulator and antibiotic as well as in

(O8]
(JS]
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V. The profile of cellular immunity of calves with clinical symptoms of bronchopneumonia
which were treated with Vetokehl Sub D4, Vetokehl and ampicillin or ampicillin (n = 10)

Time of observation
Tests Therapy before 1 week after 3 weeks after
stimulation stimulation stimulation
X 5 X s X §
ampicillin 59.6 2.9 59.1 24 58.7 1.3
% of esterase- Vetokehl u
positive etokehl + 1 ¢ g | 19 | 803" | 19 | 783" | 29
lymphocytes + ampicillin
al a b
Vetokehl 608" | 23 | 713 | 40 | 733" | 3.1
ampicillin 9.8 1.2 9.3 1.8 11.6 2.0
Lymphoblastic ]
wransformation | Yetokehl + 123" | 08 | 242 | 21 | 200" | 14
with LE-7 (%) + ampicillin
ab " s
Vetokehl e 1.4 2.0 2.0 19.6' 1.1

VI. The profile of cellular immunity of calves with clinical symptoms of bronchopneumonia
which were treated with Vetokehl Sub D4, Vetokehl and ampicillin or ampicillin (n = 10)

Method of therapy
Tests antibiotic Vetokehl + immuno-
therapy ampicillin stimulation
X 5 x s X )
% of esterase positive lymphocytes 501 | 22 |73.2°| 22 |68.5"| 3.1
Lymphoblastic transformation with LF-7 (%) 102" 16 188 ] 1.4 | 176" 15

the animals stimulated with Vetokehl was significant as compared with the
number of these cells treated merely with ampicillin (Tab. VI).

The blast transformation test. In the groups of animals immunized with
Vetokehl and treated with ampicillin combined with Vetokehl a significant
increase in percentage of lymphocytes stimulated with LF-7 was observed
| and 3 weeks after the administration of the preparation (Tab. V). It was
also found out that increase in percentage of these lymphocytes in the calves
treated with the modulator and antibiotic and only stimulated with Vetokehl
was significant as compared with the number of lymphocytes in the animals
treated merely with antibiotic (Tab. VI).

Total protein and electrophoretic division of blood serum. A significant
increase in level of total protein in the groups of animals stimulated with
Vetokehl and those treated with modulator and the antibiotic was observed
after 3 weeks (Tab. VII). As regards gamma-globulin fraction the highest
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VII. The intA]uenc'e of ampicillin, Vetokehl Sub D4 and ampicillin or Vetokehl on the level of
serum proteins of calves with clinical symptoms of bronchopneumonia (n = 10)

Time of observation

Tests (g/1) Therapy Abcfore I week after 3 weeks after
stimulation stimulation stimulation
x K X § x 5

’ ampicillin 38.5 1.1 3

Total . 38.16 1.1 41.5 0.6

protein Vetokehl + ampicillin | 36.6" 1.1 40.5 0.9 43 4* 1.5
2

Vetokehl 40.0% 2.1 433 P 450" |5
ampicillin 14.3 0.5 5.0 0.6 15.9 0.9

Albumins Vetokehl + ampicillin 14.6 0.8 16.7 0.7 17.5 0.9

Vetokehl 16.6 1.2 16.9 0.8 17.3 0.7
P 1 w”

i ampicillin s 6.1 0.9 6.7 0.9 7.5 0.6

-globulins Vetokehl + ampicillin 4.7 0.6 54 0.7 5.6 0.6
Vetokehl 6.9 1.1 6.8 1.2 6.9 0.6
ampicillin 5.5

" A 1.1 3.5 1.1 49 1.0

-globulins Vetokehl + ampicillin 9.4 1.0 5.5 0.7 5.7 0.9
Vetokehl 53 1.9 6.8 1.1 5.9 1.3
ampicillin 7 3 :

2. p 12.6 0.7 13.0 1.3 132 0.7

-globulins Vetokehl + ampicillin 1.3 22 12.9 1.9 14.6 2:2
Vetokehl 1.2 1.0 12.8 1.0 14.9 1.4

Increase was observed in the Vetokehl-immunized animals but it was not
§tatlsucally significant. The comparison of the level of beta-globulin fraction
in three groups shows the highest parameters in the Urourj of the animals
treated with the modulator and antibiotic (Tab. VIII). : -

CONCLUSIONS

It f calf i
The treatrﬁen.t of calf bronchopneumonia (Bronchopneumonia enzootica
Catarrh‘alﬂs vitulorum) with a properly chosen antibiotic and by the Ve-
tokehl immunostimulation leads to a fast regression of the disease symp-
toms.

: G_OOd resu]t§ can also be achieved by stimulating ill animals with Vetokehl
\];llthout antibiotic therapy.

: : (;lth systcmg of the therapy increase some parameters of the cell immunity
Phagocytosis, NBT-test, blast transformation and esterase-tests)

S
CIENTIA AGRICULTURAE BOHEMICA. 27, 1996 (1): 29-3 35



VIIL. The influence of ampicillin, Vetokehl Sub D4 and ampicillin or Vetokehl on the level of
serum proteins of calves with clinical symptoms of bronchopneumonia (1 = 10)

Method of therapy
Tests (g/l) antibiotic therapy | Vetokehl + ampicillin immunostimulation
e s x x s
Total proteins 394 0.9 40.2 1.2 42.8 1.9
Albumins 15.1 0.7 16.3 0.8 16.9 0.9
Alfa 2-globulins 6.8 0.8 5.0 0.6 6.9 1.0
Beta-globulins 46" .1 6.9" 0.9 6.0" 1.4
Gamma-globulins 12.9 0.9 12.9 2.1 13.0 1.1

4. Better effects are achieved by the combined administration of the antibiotic
and immunomodulator than by the application of Vetokehl alone. Thus, it
may be assumed that there is a cooperation of the ampicillin and Vetokehl
effects (protective synergism).

5. Both systems of treatment give markedly gains in weight but daily obser-

vation showed that calves treated with Vetokehl grew most quickly.

The therapy with the ampicillin alone is less effective and does not remove

immunodeficiency.

6.

@)
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CZ[ER'MOMYSVY—FUROWICZ‘ D. - FUROWICZ, A. J. (Zemédélska univerzita, ka-
tedra imunologie a mikrobiologie, St&tin, Polsko):

Porovnani lé¢ebné acinnosti imunomodulitoru Vetokehl Sub D4 (Sanum-Kehl-
peck) a ampicilinu pfi lé¢eni bronchopneumonie (Bronchopneumonia enzootica
catarrhalis vitulorum).

Scientia Agric. Bohem., 27, 1996 (1): 29-37.

Cilem pokusu bylo porovnat tcinnost 1éceni klinickych forem bronchopneumonie
telat moduldtorem Vetokehl Sub D4, ampicilinem a imunomodulitorem v kombinaci
s antibiotiky.

Bronchopneumonie je infekéni virové onemocnéni charakterizované hlubokou
imunosupresi. Obvykle byva zkomplikovdna jesté infekcemi bakteridlniho pavodu
(Markowska-Daniel et al, 1991). Pfedpoklada se, Ze Tizené niCeni bakterii
antibiotiky a stimulace imunitnich mechanismt (Vetokehl Sub D4) by mohly mit
piiznivy vliv na terapii.

lé¢eni bronchopneumonie; moduldtor Vetokehl Sub D4; antibiotika; ampicilin
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