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ALPHA-TOCOPHEROL AND HEPATIC PARAMETERS IN DAIRY
*
COWS WITH LIVER FAILURE

ALFA-TOKOFEROL A HEPATALNE UKAZOVATELE U DOJNIC
S HEPATALNOU INSUFICIENCIOU

P. Mudroﬁl, J. Rehagez, C. Meierz, H. Scholzz, G. Kovag'

' Clinic for the Internal Diseases of Ruminants and Swine, Veterinary University, Kofice,
Slovak Republic
2 Clinic for the Diseases of Cattle, Veterinary School, Hannover, Germany

ABSTRACT: Dairy cows with liver failure were studied to gain information about plasma concentrations of o-tocopherol;
forty-five Holstein-Friesian dairy cows with left displacement of abomasum were used in the present study. After surgery the
cows were divided into two groups: A — cows with liver failure (n = 15) and B — cows without liver failure (controls; n = 30).
The diagnosis of hepatic failure was based on clinical signs (symptoms of hepatic encephalopathy) and on laboratory analyses
of ammonia concentration > 30 pmol/l and of amino acid-index < 4.0 (valine + leucine + isoleucine/tyrosine + phenylalanine).
The cows with liver failure did not differ significantly from controls in both liver triglyceride and glycogen contents. Serum
levels of total bilirubin, AST, GLDH and GGT were higher (p < 0.01) and of cholesterol were lower (p < 0.01) in cows with
hepatic failure than in controls. There were no significant differences in FFA and BHB mean serum concentrations between
the groups. The cows with liver failure were clearly deficient in plasma a-tocopherol levels that were significantly lower
(p < 0.01) in comparison with the control cows (0.91 £ 0.12 mg/l, 1.82 % 0.13 mg/l, respectively). We conclude that the clear
vitamin E deficiency in dairy cows suffering from hepatic failure could increase the risk of uncontrolled lipid peroxidative
processes in the liver and thus lead to severe tissue damage.

a-tocopherol; liver failure; hepatic encephalopathy; dairy cows

ABSTRAKT: U dojnic s hepatdlnou insuficienciou sme v plazme Studovali hladiny o-tokoferolu. Do sledovania bolo
zahrnutych 45 dojnic hol§tejnsko-frizskeho plemena, ktoré boli na kliniku prijaté za ucelom terapie Tavostrannej dislokicie
slezu. Niekolko dni po chirurgickom zdkroku boli zvieratd rozdelené do dvoch skupin: A — dojnice s hepatdlnou insuficienciou
(n = 15) a B - kontrolné zvieratd (n = 30). Diagnostika peceiového zlyhania sa zakladala na pritomnosti klinickych zmien
(symptomy hepatilnej encefalopdtie), na vysledkoch laboratérnych analyz amoniaku v krvi (>30 pmol/l) a na zmenich
v pomere aminokyselin (valin + leucin + izoleucin/tyrozin + fenylalanin < 4). Medzi skupinami neboli zistené signifikantné
rozdiely v obsahu triglyceridov a glykogénu v peceni. Aktivity enzymov AST, GLDH a GGT ako aj hladiny celkového
bilirubinu boli vy$Sie (p < 0,05) u dojnic s pefefiovym zlyhanim. Naopak, koncentricia cholesterolu bola v tejto skupine
vyznamne niz§ia (p < 0,05). Nezaznamenali sme signifikantné rozdiely medzi skupinami v hladinich neesterifikovanych
mastnych kyselin a kyseliny betahydroxymaslovej. Dojnice s pe¢eiiovym zlyhanim mali vyrazny deficit vitaminu E v plazme, pricom
jeho hladiny boli v tejto skupine vyznamne niZsie (p < 0,05) ako u kontrolnych zvierat (0,91 0,12 mg/l, resp. 1,82 £ 0.13 mg/l).
Ziverom mozno konstatovat, Ze vyrazny nedostatok vitaminu E zisteny u dojnic postihnutych hepatilnou insuficienciou moze
zvySovat riziko vzniku nekontrolovatelnych lipoperoxidacnych procesov v peceni a tym zvySovat nebezpecenstvo fazkého
poskodenia pecenového tkaniva,

vitamin E; hepatdlna insuficiencia; hepatalna encefalopitia; dojnice

INTRODUCTION When the rate of hepatic fatty acid esterification ex-
ceeds the capacity of the liver to secrete the re-estab-

Fatty liver is supposed to be the most frequent cause  lished triglycerides, an accumulation of fat may occur
of hepatic failure in dairy cows. An imbalance between in the liver (Grummer, 1993; Van Den Top et al., 1995).
nutritional energy intake and energy output in milk af-  However, it has been shown that the development of
ter calving triggers an excessive lipomobilisation.  hepatic failure does not exclusively depend on the rate

*In honour of Prof. Dr. Slanina’s seventieth birthday.
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of simple hepatic triglyceride accumulation (Scholz et
al., 1992; Meier, 1992). There is a concern that an
increasing hepatic uptake of free fatty acids can be
associated with an acceleration of lipid peroxidation in
liver tissue leading to cell death (Sevanian and Hochstein,
1985). Micronutrients with antioxidative effects like se-
lenium, tocopherol, B-carotene, and antioxidative en-
zymes including glutathion peroxidase, catalase, and
superoxide dismutase play a protective role against per-
oxidative processes in tissues. Peroxidative tissue dam-
age can be accelerated when the supply of antioxidants
is not sufficient. Vitamin E has been recognised as an
essential antioxidant, neutralising free radicals before
lipid oxidation develops among highly unsaturated
fatty acids in cellular and subcelullar membranes
(Machlin, 1991). Hidiroglou and Hartin (1982) have
demonstrated very low o-tocopherol concentrations in
the plasma of dairy cows with fat cow syndrome. Re-
cently, it was shown that the cows with increased liver
triglyceride had low plasma a-tocopherol levels, in-
creased malonaldehyde production in the liver, and
limited uptake capability for dietary tocopherol (Mudrofi
ct al., 1997).

The objective of the study was to gain information
about plasma concentrations of o-tocopherol in dairy
cows suffering from liver failure.

MATERIAL AND METHODS

Forty-five Holstein-Friesian dairy cows with left
displacement of the abomasum (LDA), with the mean
age of 4.8 years, admitted to the Clinic for the Diseases
of Cattle, were used in the present study. Three to five
days after successful surgical correction of LDA the
cows were divided into two groups:

A — cows with hepatic failure (n = 15),
B — cows without hepatic failure (controls, n = 30).

The diagnosis of hepatic failure was based on the
clinical signs (symptoms of hepatic encephalopathy)
and on biochemical analyses of ammonia concentration
> 30 pmol/l and amino acid-index < 4.0 (valine + leu-
cine + isoleucine/tyrosine + phenylalanine) measured
in venous plasma (Scholz et al., 1992; Meier, 1992).

Blood samples were drawn from the jugular vein
once between the 3rd and Sth day after surgery. Plasma

concentrations of amino acids (Meier, 1992) and of

o-tocopherol (Rammel et al., 1983) were determined
by high performance liquid chromatography. Plasma
ammonia concentrations (Boehringer, Mannheim, Ger-
many) and serum levels of total bilirubin (Hoffmann La-
-Roche, Basel, Swiss), aspartate aminotransferase (Hoff-
mann La-Roche, Basel, Swiss), glutamate dehydrogenase
(Boehringer, Mannheim, Germany), y-glutamyl trans-
ferase (Hoffmann La-Roche, Basel, Swiss), cholesterol
(Hoffmann La-Roche, Basel, Swiss), free fatty acids
(Wako Chemicals GmbH, Neuss, Germany), and B-hy-
droxybutyrate (Sigma Diagnostics, Deisenhofen, Ger-
many) were determined enzymatically with commer-
cially available kits using an automatic analysing
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system (COBAS MIRAR, Hoffman La Roche, D-79630
Grenzach-Wyhlan). At the same time, when blood was
collected, liver samples for triglyceride and glycogen
content determination were taken by percutaneous nee-
dle biopsy (Scholz et al., 1989). The enzymatic method
desribed by Bickhardt et al. (1988) was used for
triglyceride and glycogen analyses.

Statistical analysis was carried out by one-way
analysis of variance (ANOVA) using the GLM proce-
dure of the Statistical Analysing System (SAS). The
group means are presented with a standard error of mean

(SEM).

RESULTS

Fig. | shows that, on average, cows with liver failure
did not differ significantly from controls in liver
triglyceride (56.3 £ 6.0, and 49.5 + 4.2 mg/g wet liver
tissue, respectively). Similarly, no significant differences
were found between the groups in liver glycogen
(15.1 £2.6 vs. 19.4 £2.4 mg/g wet liver tissue, Fig. 1).

Serum levels of total bilirubin, AST, GLDH and
GGT were higher (p < 0.01) and of cholesterol were
lower in cows with hepatic failure than in controls
(Tab. I). There were no significant differences in FFA
and BHB mean serum concentrations between the
groups (Tab. I).

In cows with liver failure mean plasma c-tocopherol
levels (0.9 = 0.1 mg/l) were lower (p < 0.01) than in
the control group (1.8 = 0.1 mg/l, Fig. 2).

mg/g wet tissue

70

B0 | e e

triglyceride

B control

glycogen

[J hepatic failure

1. Liver triglyceride and glycogen contents (mean £ sem) in cows
with and without liver failure

DISCUSSION

Severe damage of liver tissue alters key liver func-
tions like bilirubin conjugation, ammonia and amino
acid metabolism and is commonly associated with an
increased release of cellular enzymes from hepatocytes
as AST, GLDH and GGT into blood (Evans, 1988).
The selection of the cows suffering from hepatic failure

VET. MED. - CZECH, 44, 1999 (2): 29-33



L. Values of amino acid-index (AAI), blood concentrations of NH;, AST, GLDH, GGT, total bilirubin (TB), cholesterol (chol). NEFA and
B-hydroxybutyrate (BHB) in cows with (A) and without (B) hepatic failure (mean * sem)

Variable Group A (n = 15) Group B (n = 30) Group effect
AAIL (#) (index) 34103 6.1+04 L
NH; (#) (Hmol/1) 45.8 £ 6.50 19.6 +2.21 e
AST (kat/l) 3.57+0.75 1.65 +0.13 s
GLDH (kau1) 1.08 + 0.42 0.45 £ 0.06 -
GGT (kat/l) 1.08 + 0.32 0.55 £ 0.05 e
B (umol/l) 32146 1311 *
Chol (mmol/1) 112+ 0.22 163 +0.12 -
FFA (mmol/l) 1.31£0.13 1.07 +0.12 n.s.
BHB (mmol/1) 1.91 £0.52 123+ 0.21 n.s.
**=p <00l
n.s. = not significant
# = selection criteria
2 commonly associated with negative energy balance,
and additionally were stressed by abomasal displace-
ment and by consequent surgical treatment. Both later
15[ events can promote mobilisation of adipose tissue re-
sulting in increased blood concentrations of free fatty
it acids (Mudroii et al., 1994). FFA are taken up by the
i . <l liver and are oxidised into ketone bodies (Gerloff et al.,
1986). Both FFA and BHB serum levels were, in both
05} groups, above the physiological values accepted for
dairy cows (Scholz, 1990).
Dairy cows suffering from abomasal displacement
0 - have a high incidence of fatty liver. Muylle et al. (1990)
control hepatic failure 3 ¥ Y
* p<0.01 reported that 64 percent of the cows with left displace-

2. Plasma @-tocopherol levels (mean & sem) in cows with and with-
out liver failure

was based on clinical signs of hepatic encephalopathy,
increased concentrations of ammonia in blood, and on
decreased amino acid-index. According to the previous
studies (Scholz et al., 1992, Meier, 1992) these criteria
are sufficiently sensitive and specific to make a diag-
nosis of liver failure in dairy cows. Thus, the cows
which were ranked as the animals with hepatic failure
showed significantly higher serum levels of enzymes
and total bilirubin than the control cows. The alteration
of liver functions was also demonstrated by the very
low levels of serum cholesterol in the cows with liver
failure. Ruminants depend on their own cholesterol
synthesis, most of which is provided by the liver; small
quantities of cholesterol are synthesized in the intesti-
nal mucosa, adrenal glands, and gonads (Karlson,
1980). Thus, serum cholesterol may be used in cows as
a parameter reflecting the synthesizing liver functions
(Reid et al., 1983; Uhlig et al., 1988). No differences
between the groups in FFA and BHB serum levels were
probably due to the similar pre-examination history of
the experimental animals. All the cows used in the pre-
sent study were within the periparturient period, which is

VET. MED. - CZECH, 44, 1999 (2): 29-33

ment of abomasum had increased liver triglycerides.
An even higher incidence of fatty liver in cows suffer-
ing from left abomasal displacement was reported by
Holtenius and Niskanen (1985). All the cows included
in their study had elevated triglyceride contents in the
liver. The mean values of triglyceride liver content
found in both groups of the present study were clearly
below 100 mg/g wet liver tissue, i.e. the cows were not
suffering from a severe degree of fat accumulation
(Gaal et al., 1983). No significant differences in mean
hepatic triglyceride and glycogen contents between the
groups show that high fat accumulation and glycogen
depletion in the liver are not the only risk factors in the
development of liver failure in dairy cows.

The measurement of o-tocopherol concentrations in
plasma or serum is regarded as a satisfactory method
for assessing vitamin E status in dairy cows (Herdt and
Stowe, 1991; Njeru et al., 1994). Values below a mar-
ginal band of 1.0-1.5 mg/l are regarded as deficient for
ruminants (Pehrson and Hakkarainen, 1986; Herdt and
Stowe, 1991). Mean levels of plasma a-tocopherol
found in the cows with hepatic failure in the present
study were clearly deficient; o-tocopherol concentra-
tions measured in the control group were moderately
low, and were similar to those found in a previous
study on dairy cows with the left displacement of the
abomasum (Mudrofi et al., 1994). The cows examined
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in the present study were less than six weeks after
paturition, which is the period characterized by lower
vitamin E blood levels (Blaxter and Brown, 1952).
However, Hidiroglou and Hartin (1982) reported vita-
min E plasma levels above 3 mg/l in healthy dairy cows
during the first two weeks after calving, whereas cows
suffering from fat cow syndrome were deficient in o-
-tocopherol. It was shown in laboratory animals that
insufficient vitamin E supply can lead to hepatocytic
cell necrosis (Machado et al., 1971; Parola et al., 1992).
Accordingly, our results indicate that vitamin E defi-
ciency could play a certain role in the pathogenesis of
hepatic failure in dairy cows with fatty liver. Vitamin
E status depends on its dietary intake, intestinal resorp-
tion and its transport in the blood. Therefore, even if
vitamin E dietary intake is sufficient, its low blood
concentrations can occur when vitamin E resorption is
altered (Hidiroglou et al., 1992). It was reported that,
in contrast to healthy cows, there was no increase in
vitamin E serum concentrations in cows with liver dis-
ease after oral vitamin E administration, but a consid-
erable rise after parenteral administration (Shendrik,
1986). In humans suffering from severe liver disease
intestinal malabsorption of vitamin E was observed due
to reduced bile production (Sokol et al., 1993).

In conclusion, we found that dairy cows suffering
from hepatic failure were clearly deficient in vitamin E
plasma concentrations and thus they could be at a
greater risk of uncontrolled lipid peroxidative pro-
cesses in the liver. However, we cannot decide whether
the low plasma vitamin E levels in cows with liver
failure are due to inadequate dictary vitamin E supply
or to reduced intestinal resorption of vitamin E.
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DEFINED IODINE INTAKE AND CHANGES OF ITS i
CONCENTRATION IN URINE AND MILK OF DAIRY COWS

DEFINOVANY PRIJEM JODU A ZMENY JEHO KONCENTRACE
V MOCI A MLECE DOJNIC

I. Herzig', B. Pisaiikova', J. Kursa®, J. Riha'

IVeterinar_v Research Institute, Brno, Czech Republic
2Universiz‘y of South Bohemia, Faculty of Agriculture, Ceské Budé&jovice, Czech Republic

ABSTRACT: Changes in iodine concentrations in urine and milk were monitored in dairy cows, receiving rations without
iodine supplementation but ensuring the standard requirement, after termination of its supply and in the course of application
of a preparation containing iodine (Jodonal B) to the skin of mammary gland. When feeding the ration comprising meadow
and lucerne hay, cereal meals (wheat and barley | : 1), wheat brans and barley straw ad libitum, it means without iodine
supplement, iodine concentrations in urine and milk were 44 * 8.3 and 20 £ 5.2 pg/l (Figs. | and 2). lodine sources were
potassium iodide (KI) and ethylenediamine dihydroiodide (EDDI) with iodine contents 76.45 and 80.53%, respectively, which were
applied in doses corresponding to 33, 66 and 100% of iodine daily requirement. Ensuring of 33% of iodine requirement (Figs. |
and 2) by administration of KI or EDDI resulted in an increase of its urinary contents to 108 + 5.8 (P < 0.01) or 98 £ 49.1 pg/l,
respectively. lodine content in milk increased from 20 pg/l to 50 + 15.2 or 37 + 9.0 pg/l (P < 0.01). Significant increase
(P < 0.01) of urinary iodine concentrations (154 £ 6.3 or 157 £ 2.5 pg/l) occurred after covering of 66% of the requirement.
Milk iodine concentrations also increased significantly (P < 0.01) to 80 £ 3.0 or 64 = 13.9 ng/l. At 100% coverage the urinary
iodine concentrations were 321 + 88.3 or 346 *+ 78.2 pg/l, it means significantly higher compared with the control (P < 0.01)
and on the following days the values further moderately increased. Milk iodine concentrations rose to 173 + 39.3 (P < 0.05)
or to 121 * 52.8 pg/l. Elimination of iodine supplement from the ration (Fig. 3) was accompanied by a significant decrease
(P < 0.01) of urinary iodine concentrations on Day 8 to 90 + 16.7 ug/l, and on Day 11 the recorded concentration was 44 + 24.6 pg/l.
No linear decrease was observed in milk, on Day 4 after iodine elimination the values were nonsignificantly lower, on Day 8
a significant decrease to 61 % 39.0 pg/l was observed but on Day 11 a moderate increase of the concentrations (103 * 23.0 pg/l)
was recorded. Prior to the application of Jodonal B on the skin of mammary gland the average iodine concentrations in milk
of control and experimental cows were 36.4 and 47.3 pg/l, respectively. Differences between the average values are nonsig-
nificant from Day 2 to Day 5 of the experiment to the values in control animals ranged between 16.4 and 42.7 pg/l. In
experimental cows a highly significant increase of the values (185.5 pg/l) was recorded on Day 2 alrcady and further gradual
increase was observed. reaching the value 377.2 pg/l on Day 5. Statistical significance was confirmed on Days 2, 3, 4 and 5
(P < 0.05, or 0.01) between control and experimental cows and in comparison with the original values prior to application
of Jodonal B (Fig. 4).

potassium iodine (KI): ethylenediamine dihydroiodide (EDDI): Jodonal B; oral administration; application to the mammary
gland

ABSTRAKT: Zmény obsahu jodu v téle dojnic maji fadu pfiCin a predispozicnich faktora. Roli hraji restriktivni opatieni
v krmné technice, pfedevsim zkrmovini vlastnich zdroji jadrnych krmiv bez pouziti minerdlnich dopliikii s obsahem jodu,
nevyvazenost Zivin krmné davky i kvalita kemiv, zkrmovini objemnych krmiv a napdjeni vodou s vy$Sim obsahem dusi¢nant
a nabidka krmiv s obsahem glukosinoliti. Byly sledoviny zmény koncentraci jodu v moci a mléce dojnic pfi podavini krmné
davky bez doplitku jodu, pfi zaji¥téni normované potieby a pfi aplikaci pfipravku s obsahem jodu (Jodonal B) na kiizi mlé¢né
zlazy. Do pokusu, uspofddaného za pfesné definovanych podminek v experimentdlnich stdjich dstavu, byla zafazena skupina
Sesti dojnic Ceského strakatého plemene, tvofend tiemi analogickymi dvojicemi, vyrovnané Zivou hmotnosti, vékem, pofadim
laktace. uZitkovosti a stadiem reprodukéniho cyklu (otelenim). Zdrojem jodu byly kalium iodatum (KI) a ethylendiamin
dihydrojodid (EDDI) s obsahem 76,45, resp. 80,53 % jodu, aplikované v davkach, které odpovidaly 33, 66 a 100 % denni
potieby jodu. Jod v moci a mléce byl stanoven spektrofotometricky podle Sandell-Kolthoffa po alkalickém spalovini (Bednaf
aj., 1964). Pfi podavini krmné déavky, sestdvajici z lucniho a vojtéSkového sena, obilnich Srotii (pSenice a jeCmen | : 1),
pSenicnych otrub a jecné slamy ad libitum, tedy bez dopliiku jodu. byly koncentrace jodu v moci 44 + 8,3 a v mléce 20 + 5.2 pg/l

* Supported by the Grant Agency of the Czech Republic (Grant No. 524/97/0654) and Grant Agency of the Ministry of Agriculture (RE 5568).
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(obr. | a 2). Pfi zajisténi 33 % potieby jodu (obr. 1 a 2) poddnim KI. resp. EDDI (3,8 mg jodu) se obsah jodu v moéi zvysil
na 108 £ 5.8 (P < 0,01), resp. 98 £ 49,1 pg/l, v mléce z 20 pg/l na 50 + 15,2, resp. 37 9,0 pg/l (P < 0,01). Kryti potieby
na 66 % (7.6 mg) se projevilo statisticky vyznamnym (P < 0,01) vzestupem hodnot jodu v modi (154 £ 6,3, resp. 157 £ 2,5 ug/l)
a v mléce vzestupem na 80 * 3.0, resp. 64 & 13.9 pg/l. rovnéZ statisticky vysoce vyznamnym (P < 0,01). Pfi 100% zaji§téni
potieby (11,5 mg) byly v moci nalezeny hodnoty 321 + 88,3, resp. 346 + 78.2 pg/l. statisticky vyznamné& vy§§i oproti kontrole
(P <0,01) a v ndsledujicich dnech se koncentrace dile mirné zvySovaly. V mléce hodnoty vzrostly na 173 + 39,3 (P < 0.05),
resp. 121 * 52,8 pg/l. Vylouceni doplitku jodu z krmné davky (obr. 3) bylo provizeno statisticky vyznamnym (P < 0,01)
poklesem koncetrace jodu v moci, 8. den na 90 + 16,7 pg/l a 11. den byla nalezend koncetrace 44 + 24,6 pg/l. V mléce nebyl
zaznamendn linedrni pokles, 4. den po vyfazeni byly hodnoty nevyznamné niZsi, 8. den doSlo k vyznamnému poklesu na 61 +
39,0 pug/l, ale 11. den k mirnému zvySeni hodnot (103 * 23.0 pg/l). Pied aplikaci Jodonalu B na k(zi mlécné Zlizy byly
primérné hodnoty jodu v mléce kontrolnich dojnic 36.4, u pokusnych 47,3 pg/l. Rozdily priméri nejsou statisticky vyznam-
né. Od 2. do 5. dne pokusu se hodnoty u kontrolnich zvifat pohybovaly v rozmezi od 16,4 do 42,7 pg/l. U pokusnych dojnic
byl jiZ druhy den zaznamendn statisticky vysoce vyznamny ndriist hodnot (185.5 pg/l), ktery se postupné zvySoval a 5. den
dosdhl hodnotu 3772 ug/l. Statistickd vyznamnost byla prokazana 2., 3., 4. a 5. den (P < 0,05, resp. 0,01). a to jak mezi

kontrolnimi a pokusnymi dojnicemi, tak oproti puvodnim hodnotam pied aplikaci Jodonalu B (obr. 4).

kalium iodatum (KI); ethylendiamin dihydrojodid (EDDI); Jodonal B; perorilni aplikace; aplikace na mié¢nou Zldzu

INTRODUCTION

Sufficient iodine intake is of essential importance
for physiological functions of the thyroid gland. Thyroi-
dal hormones are an important part of systems control-
ling the metabolism and basal functions in the organ-
ism. Hypofunction of the thyroid gland due to low
iodine intake is always accompanied by health disor-
ders.

Changes in iodine levels in the organism can be due
to a series of causes and predisposition factors. Restric-
tive measures in feeding techniques play an important
role, especially at feeding cereals produced on the farm,
without mineral supplementation with iodine (Kursa et
al., 1996) as well as unbalanced nutrients in the ration
and quality of feedstuffs. Feeding of roughage and sup-
ply of water with higher content of nitrates can be also
significant (Van der Heide and Schroder-Van der Elst,
1993; Pisafikova et al., 1996), and the same importance
can be attached to feeding feedstuffs with glucosino-
lates that results in lower accumulation of iodine in the
thyroid gland. Feedstuffs containing rape meal with
glucosinolates (10 mmol/kg) increased significantly the
weight of the thyroid gland in pigs and poultry and
inhibited their growth (Schone et al., 1993a, 1993b;
Burefova, 1998). Stopping of skin disinfection of the
mammary gland with preparations containing iodine
(Kroupova and BroZovd, 1986) as well as a large scale
character of breeding of farm animals connected with
increased load of the organism are another important
factors (Hennig, 1992).

These facts have impacts not only on health status
of cattle but consequently they may enhance iodine
deficiency in humans, especially in children, as their ma-
jor sources of iodine in food are milk and milk products
(Hemken, 1980; Bulifiski et al., 1988; Pennington,
1990).

Farm animals, especially ruminants, serve as an
ideal indicator of iodine deficiency for a certain area,
as they are fed feedstuffs especially from the area they
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live in. Monitoring of iodine levels in urine became
a decisive index of iodine supplies to human organisms
(Pohunkova and Némec, 1988; Bourdoux, 1993). Her-
zig et al. (1996) tested the possibility to use the system
in dairy cows. Besides ioduria, monitoring of thyroid
gland function and analysis of blood serum, determi-
nation of iodine concentration in milk is also used for
the assessment of covering the demands for iodine, as
its concentration in milk varies in dependence on the
diet (Ewy et al., 1962; Hemken et al., 1972; Groppel,
1993). Parenteral intake of iodine has also impacts on
iodine concentration in milk. In this regard attention is
paid to the role of disinfectants containing iodine that
are applied at the control and prevention of mastitis in
the form of sprays or solutions to teat surface as a pos-
sible supplementary iodine source. Influencing the in-
take and metabolism of iodine in the organism of dairy
cow in this way is derived from its high resorption
potential. It is known that iodine is highly absorbed
even by intact skin.

Some differences of ruminants, especially anatomic
structure of the gastrointestinal tract, relatively high
iodine output by milk, possibility of a long-term intake
of goitrogens and other factors that might have effect
on iodine concentrations in urine and milk of dairy
cows, have set up a reason for monitoring the changes
in iodine concentrations at elimination of iodine
sources from the ration, at ensuring a standard dose,
and after application of an iodine-containing prepara-
tion to the skin of a mammary gland.

MATERIAL AND METHODS

Six dairy cows of the Bohemian Pied cattle have
been included into the experiment arranged under pre-
cisely defined conditions in the experimental stables of
the institute. Two groups were set, formed of three
analogical pairs of the same weight, age, number of
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lactation, milk production and stage of reproductive
cycle (calving).

Dairy cows received the ration, corresponding to the
yield of 10 I of milk, which included 15 kg of meadow
and lucerne hay, 1 kg of cereal meals (wheat and barley
1: 1), 1 kg of wheat brans and barley straw ad libitum.
No mineral supplement with iodine was added to the
basal ration.

Cows were administered the preparation Jodid 200 —
Merck, containing 216.6 g potassium iodine (KI) in one
tablet (200 pg of iodine) or ethylenediamine dihydroio-
dide — Sigma (EDDI) from which a solution containing
1 mg of iodine in 0.1 ml was prepared. KI tablets were
applied in a small piece of fodder beet with a hole
made in advance which was closed after filling with
a necessary number of tablets. EDDI solution was ap-
plied in a similar way but flour was used as an absorp-
tive material in the beet hole. The imposed dose of
iodine was always readily and completely accepted.
The applied doses corresponded to 33, 66 and 100% of
the daily requirement for iodine, which is 0.8 mg/kg
dry matter of the ration (Sommer et al., 1994). To en-
sure 33, 66 and 100% of iodine requirements represents
3.8, 7.6 and 11.5 mg of iodine, respectively.

In another experiment iodine concentrations in milk
and urine were observed after application of Jodonal B
(Bochemie, Bohumin) to the mammary gland. 20% so-
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lution Jodonal B containing 1.7-1.8% of active iodine
was applied for 4 days always in the morning. A spe-
cial vessel with 20 ml of Jodonal B solution was at-
tached to the mammary gland, the rest was applied to
the surface of the mammary gland. 68-72 mg of iodine
was applied daily to the skin of mammary gland. Iodine
levels in milk were determined prior to the application
on Day 0 and after Jodonal B application on Days 2,
3,4 and 5, and in urine prior to the application and after
the application on Day 5.

Iodine levels in milk and urine were determined by
means of spectrophotometry by Sandell-Kolthoff after
alkaline combustion (Bednéf et al., 1964). The obtained
results were evaluated statistically and processed graphi-
cally using the programme STAT-plus (Matouskova et
al., 1992).

RESULTS

After a fortnight application of the ration without
iodine supplementation (composition see methodology)
its concentration in urine was 44 * 8.3 and in milk
20 + 5.2 pg/l (Figs. 1 and 2). '

Covering of 33% of iodine requirement by applica-
tion of KI or EDDI resulted in significant increase of
iodine concentration to 108 £ 5.8 (P < 0.01) or to 98 +
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49.1 pg/l. Complementation with the above sources to
66% of iodine requirement resulted in another signifi-
cant increase of iodine concentrations to 154 £ 6.3 or
157 £ 2.5 pg/l (P < 0.01), and finally 100% supply of
iodine requirement resulted also in a significant increase
of values to 321 + 88.3 or 346 + 78.2 pg/l (P < 0.01)
(Fig. 1).

The natural ration without iodine supplementation
ensured iodine concentration in milk 20 £5.2 pg/l (Fig. 2).
Fortification of the ration to 33% of iodine requirement
by KI or EDDI resulted in iodine increase in milk to
50 + 15.2 or 37 £ 9.0 pg/l (P < 0.01), respectively.
Covering of the requirement to 66% corresponded to the
increase to 80 + 3.0 or 64 + 3.9 pg/l (P < 0.01), respec-
tively. The values 173 £ 39.3 (P < 0.05) or 121 *
52.8 pg/l of milk were recorded at 100% covering of
the requirement.

Differences of iodine concentrations in urine and
milk, calculated from values obtained after adminis-
tration of KI or EDDI, were not statistically significant.

Termination of KI or EDDI administration was ac-
companied by a statistically significant (P < 0.01) de-
crease of iodine concentrations in urine and milk
(Fig. 3). Decrease of urinary iodine was observed after
4 days (237 + 136.1 pg/l) and continued on Days 8 and
11 of the investigation (90 + 16.7; 44 + 24.6 pg/l). The
situation in milk differed (Fig. 3) when the original con-
centration 310 £ 118.8 pg/l dropped on Day 8 to 61 =
39.0 pg/l but subsequently increased to 103 + 23.0 pg/I.

Prior to the application of Jodonal B to the surface
of udder, the average iodine levels in milk of control
and experimental cows were 36.4 and 47.3 pg/l, respec-
tively. Differences in the average values were not sta-
tistically significant. From Day 2 to Day 5 of the ex-

periment, the values in control animals ranged between
16.4 and 42.7 pg/l. In experimental cows a statistically
significant increase of the values (185.5 pg/l) was ob-
served on Day 2 of the experiment and further increase
reaching the value 377.2 pg/l on Day 5. Statistical sig-
nificance was demonstrated on Days 2, 3, 4 and 5 be-
tween control and experimental cows and also in com-
parison with the original values prior to application of
Jodonal B (Fig. 4).

Urinary iodine levels were determined prior to the
application of Jodonal B and on Day 5 of the experi-
ment. Prior to the application of Jodonal B the average
values of urinary iodine in control and experimental
cows were 43.6 and 29.2 pg/l, the differences in the
average values were not significant. On Day 5 the uri-
nary iodine level in the control group was 31.9 pg/l, in
the experimental group an increase to 125.0 pg of io-
dine/l was recorded. The differences were statistically
significant (Tab. I).

Conversion of the values to the milk yield is shown
in Tab. II. Regarding the fact that the average milk
productions in control and experimental dairy cows were
very low, the total iodine levels followed the trends
shown in Fig. 4.

DISCUSSION

The ration for dairy cows without iodine supplemen-
tation provided urinary iodine level 44 pg/l and milk
iodine level 20 pg/l. Milk levels correspond with the
data by VICkova (1986). who stated that feeding cereal
meals without using Jodonal resulted in milk iodine
levels lower than 20 pg/l. Our previous investigation

I. Urinary iodine levels (ug/l) after application of Jodonal B to the skin of mammary gland

Group Conu;:l;z =3) Expcrilr;:r;:l::! (n=3)
Day 0 44 £ 123 29+ 84

Days 1-4 after application of Jodonal B
Day 5 32+79 125+ 19.7 a"'b""

a) significance compared with Day 0
b) significance compared with control
** P <001

II. lodine in milk after application of Jodonal B

Control (n = 3) Experimental (n = 3)
Group average milk yield (I) iodine in milk (ug/l) average milk yield (1) iodine in milk (ug/1)
xEs K Xty e

Day 0 6.7%24 219.0 = 10.1 6.5+ 1.7 3132+ 162
Day 2 62+ 14 98.7 % 13.7 6.6 1.3 1 169.5 £ 190.6
Day 3 73x1.6 280.7 £ 93.6 6.0%18 1 207.5 £ 4249
Day 4 65+ 1.8 197.3 £90.0 60%1.3 1 827.9 £ 828.2
Day 5 6719 315.8 = 161.1 63+1.2 21725 1 386.4
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(Herzig et al., 1996) showed that average urinary iodine
in the investigated herd (n = 41) with no iodine supple-
mentation was 53.2 pg/l, and after iodine supplement
it increased to 316.2 pg/l (n = 46).

Extensive monitoring of iodine concentrations in se-
lected herds of cattle revealed that of the investigated
set of 672 dairy cows 27.5% had urinary iodine con-
centrations lower than 20 pg/l (Herzig et al., 1996),
which can be considered as iodine deficiency. Janssen
et al. (1994) stated that iodine deficiency can decrease
iodine excretion in urine by 80%.

Potassium iodine (76.45% of iodine) and ethylene-
diamine dihydroiodide (80.53% of iodine) were orally
administered as iodine supplements. During their
administration an even increase of iodine levels in
urine and milk was observed, and supplies that met the
tull iodine requirement resulted in its average levels 336 and
147 pg/l in urine and milk, respectively. Further mod-
erate increases of iodine concentrations were observed
in the following period. The differences of average val-
ues between the groups supplemented with KI and
EDDI were not statistically significant. Bobek et al.
(1997) found the same development of iodine levels
after oral administration of KI and EDDI with nonsig-
nificantly higher values for KI. Similar values were
found in dairy cows of the herd LOS P (316.2 g/l)
where iodine was supplied in the form of KI (Herzig et
al., 1996). Higher iodine levels were recorded in milk
after KI administration compared with EDDI.

Elimination of iodine sources from cow rations was
accompanied by a gradual decrease of urinary iodine
concentrations. However, no similar decrease was ob-
served in milk. Besides our subject of investigation, our
experience concerning a dramatic iodine increase in
milk after EDDI administration (iodine concentration
80.3%) can be used for prevention (50 mg/day) or treat-
ment of hoof disease (200 mg/day). Iodine intake of
200 mg/day increased its concentration in milk to un-
desirable 1551 pg/l (Miller and Swanson, 1973).

Percentage of iodine excreted in milk was 11.6%,
9.5 % and 12.8% at ensuring 33%, 66% and 100% of
iodine requirement, respectively. These values ranged
between 7 and 27% of those mentioned by Kirchgess-
ner (1959) and correspond (7-10%) with the data by
Binnerts (1989). Kaufmann et al. (1998) report nega-
tive correlations between intake and excretion of iodine
by milk at supplementation of 20, 60 and 150 mg of
iodine per day, except for the period when 60 mg was
supplemented. Besides natural or anthropogenic goitro-
gens having effect on the use of iodine from feedstuffs
and on its levels in urine and milk, another cause of its
low levels in milk is lack of disinfection by prepara-
tions containing iodine of the skin of udder and prem-
ises for milking and milk storage. This has subse-
quently an impact on the health status of cattle and
indirectly on supplying humans with iodine.

Kroupovi and BroZova (1986) stated that a regular
external application of Jodonal is accompanied by io-
dine absorption through the skin which has impacts on
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total metabolism of iodine. In herds where in the period
1983-1984 commercial feed mixtures supplemented
with trace elements including iodine were fed and Jo-
donal was used for disinfection, iodine concentration in
milk reached 98.7 pg/l. In stables where Jodonal had
not been used, average iodine concentration in milk
was 57.5 ug/l (Kursa et al., 1994). Sucman et al. (1984)
found that after application of Jodonal M, iodine concen-
tration in milk increased from the original 122 pg/l to
a maximum of 831 pg/l and this increased level lasted
for fourteen days. Application of a disinfectant con-
taining 1% iodine for the same purpose was accompa-
nied by an increased concentration of iodine in milk
approximately by 100 g/l (Conrad and Hemken, 1978).
Treatment of the mammary gland with disinfectants
prepared by hand dilution and containing higher, non-
specified iodine concentrations induced an increase of
iodine concentration in milk up to 4000 pg/l (Hemken,
1979).

Our investigations revealed that application of Jo-
donal B to the mammary gland increased rapidly and
significantly iodine contents in both milk and urine.
Compared with the data by Kroupova and Brozova
(1986), dairy cows in our experiment were not applied
iodine as a mineral supplement but its source was a ra-
tion consisting of roughage and cereals and iodine in
a preparation used for disinfection of the mammary
gland.

Increased urinary concentrations confirmed its pene-
tration through the skin of the mammary gland and the
fact that the total iodine metabolism can be influenced
in this way. It seems that the essential effect is exerted
directly in the mammary gland as urinary iodine con-
centrations were 3x lower than those in milk. however
significantly different compared with the control cows,
Therefore we can assume that external use of iodine
preparations has a significant effect on iodine levels in
milk, urine and the whole organism.

Arguments are often heard against the use of iodine
preparations for the treatment of the mammary gland
as there is a direct contact with milk which can have
an effect on iodine level in milk or iodine residues
might penetrate into milk from the treated milking
equipment. Our experiments did not confirm any of
those arguments. Endogenous origin of milk iodine was
confirmed in similar experiments by Conrad and
Hemken (1978), when they found that disinfection of
only the right quarters of udder resulted in iodine in-
crease in milk not only from the right udder quarters
but also from the left ones. Iodine in milk increased
also in such a case that disinfection preparation was
applied to skin but the mammary gland was protected.
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AUTORADIOGRAPHIC DETECTION OF RNA
AND GLYCOPROTEIN SYNTHESIS IN EPITHELIAL CELLS
OF THE OVIDUCT IN OVULATED HEIFERS

AUTORADIOGRAFICKA DETEKCIA SYNTEZY RNA
A GLYKOPROTEINOV V EPITELOVYCH BUNKACH VAJCOVODU
JALOVIC PO OVULACII

J. Pivko, P. Grafenau, V. Uhrin, V. Kopec¢ny

Research Institute of Animal Productions, Nitra, Slovak Republic

ABSTRACT: Heifers (n = 9) of the Black-Pied Holstein-Friesian breed were slaughtered on the 3rd, 6th and 9th day of the
synchronized cycle, respectively (heat = day 0). Tissue samples from the ampullar part of the oviduct were collected
immediately after slaughter and treated for histoautoradiographic (ARG) analyses. They were cultured for 20 min on air in
0.25 ml medium Dulbecco PBS at 38 °C enriched with 100 pCi/ml of [5-*H] uridine (specific activity 740 GBg/mM, UVVVR
Prague) for detection of the RNA synthesis. For the ARG detection of glycoprotein synthesis the samples of oviductal tissue
were cultured for 60 or 240 min on air, respectively, in 0.25 ml medium Dulbecco PBS at 38 °C to which 100 pCi/ml of
L-[6-"H] fucose (specific activity 0.55-1.1 TBq/mM, Amersham Int., Great Britain) was added. After incubation, the samples
were fixed, dehydrated and embedded in Epon 812. Semithin (1 um) or ultrathin sections were coated with nuclear liquid
emulsion K.5 or L.4, respectively. After one-month exposure they were developed using D 19 developer and after staining
or contrasting they were observed using either light-microscopy or electron microscopy (using an electron microscope JEM
100 CX at 80 kV). Investigated autoradiograms revealed an intensive synthesis of RNA in both cilliated as well as in secretory
cells of the oviduct epithelium. The intensity of RNA synthesis remains comparable during the early luteal phase from the
3rd to the 9th day of the cycle. The glycoproteins, synthesized first in the Golgi apparatus in the supranuclear region were
seen to move to the apical region of the epithelial cells later on. The most intensive autoradiographic reaction of newly
synthesized glycoproteins was detected on the 3rd day of the cycle without an evident change on the 6th day but decreasing
on the 9th day.

RNA; glycoproteins; autoradiography; heifers; oviduct

ABSTRAKT: Jalovice (n =9 ks) &iernostrakatého HF plemena boli zabijané na 3., 6. a 9. deil synchronizovaného pohlavného
cyklu (prvy deii ruje = 0). Excizie z ampularnej Casti vajcovodov boli odoberané ihned po zabiti a spracované pre autorddi-
ografické (ARG) analyzy. Odobraté vzorky vajcovodov boli inkubované 20 min na vzduchu v 0,25 ml média Dulbecco PBS
pri teplote 38 °C s pridavkom 100 pCi/ml [5-*H] uridinu so ¥pecifickou aktivitou 740 GBg/mM (UVVVR Praha), pre sledovanie
RNA syntézy. Pre autoradiograficku analyzu syntézy glykoproteinov boli vzorky vajcovodov inkubované 60 min a 240 min
na vzduchu v 0,25 ml média Dulbecco PBS pri teplote 38 °C s pridavkom 100 pCi/ml L-[6-3H] fukozy so Specifickou
aktivitou 0,55-1,1 TBg/mM (Amersham Int., Anglicko). Po inkubicii boli vzorky fixované, odvodnené a zaliate do Eponu
812. Zhotovené 1 pum alebo ultratenké rezy boli pokryté nukledrnou emulziou Ilford K.5 a exponované. Po jednomesaénej
expozicii boli vyvolané vo vyvojke D 19 a po farbeni alebo kontrastovani prehliadané svetelnym alebo elektronovym mik-
roskopom JEM 100 CX II pri urychlovacom napiti 80 kV. Autorddiografickou analyzou sa zistila intenzivna syntéza RNA
v cilidrnych a sekre€nych bunkéch epitelu vajcovodu. Intenzita syntézy RNA v priebehu skorej lutedlnej fazy sa nemeni a ma
vyrovnani tendenciu od 3. do 9. diia pohlavného cyklu. Glykoproteiny, syntetizované najskér v Golgiho aparéte v supranuk-
ledrnej oblasti, prechidzaji do apikalnej oblasti buniek v sekre¢nych bunkéch epitelu vajcovodu. Najintenzivnejgia reakcia
bola na 3. defi cyklu. Tvorba glykoproteinov na 6. deii ostiva rovnakd a na 9. defi v sekreénych bunkich klesa.

RNA; glykoproteiny; autoradiografia; jalovice; vajcovod

UvoD o vplyve rastovych faktorov produkovanych embryom,
lymfocytmi, makrofigmi, epitelmi vajcovodov a ma-
V poslednom &ase ziskali $tidie vztahu vajcovod — ternice v celom rade metabolickych parametrov em-

maternica — embryo mohutny impulz vdaka poznatkom  brya, predovietkym pri jeho osamostatneni na za&iatku
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embryondlnej transkripcie (Schultz a Heyner, 1993).
Tieto poznatky stimuluju tiez dali vyskum sckrednej
Cinnosti vajcovodu a maternice, ktord bola intenzivne
sledovand i v predchadzajucich dekadach. Pokial ide
o sekre¢ni ¢innost vajcovodu, velkd pozornost je ve-
novand sekrétom glykoproteinovej povahy, ktoré boli

detegované v obdobi ruje vo vajcovodoch vietkych
analyzovanych cicav¢ich druhov (Hill a i., 1997).

V predlozenej praci uviadzame naSe vysledky z tejto
oblasti, ktoré pomocou histoautoradiografie na Grovni
svetelného i elektrénového mikroskopu sleduji troven
transkripcie (= syntézu RNA) a produkciu glykoprote-

inového sekrétu v epiteloch vajcovodov.

I. Autorddiografickd detekeia intenzity transkripeie (syntézy RNA) v epiteli vajeovodu jalovic; vajeovod jalovice na 9. dei pohlavného
cyklu, kultivovany 20 min v pritomnosti [5-"H] uridinu; intenzivne znacené jadri (oznacené Sipkami) ciliarnych a sekrecnych buniek (zv.
5 000x) = Autoradiographic detection of the transcriptional intensity (RNA synthesis) in the epithelium of the oviduct in heifers: the oviduct
of a heifer on the 9th day of the cycle, cultured for 20 min in presence of [SJ‘H] uridine: intensively labelled nuclei (marked by arrows) of
cilliated and secretory cells (5 000x)

. Awtoradiograficka detekeia produkcie x_lykoploluno\dm sekrétu v oepiteli vajeovodu jalovie; vajeovod jalovice na 3. dei pohlavného
uyklu kultivovany 60 min v médiu obohatenom [ Il] fukézou; znaCend supranukledrna oblast (biela Sipka), intenzivna sekrécia (prazdne

Sipky) sekrecnych buniek epitelu (zv. 5 000x) — Autoradiographic detection of a glycoproteinaceous secret production in th oviductal
epithelium in heifers; the oviduct of a heifer on the 3rd day of the cycle. cultured for 60 min in a medium enriched with L- [6- H] fucose:
note labelled supranuclear region (white arrow); intensive secretory product (empty arrows) of the secretory cells (5 000x)
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3. Autorddiograficka detekcia produkcie glykoproteinového sekrétu
v epiteli vajcovodu jalovic: vajcovod jalovice na 9. defi pohlavného
cyklu, kultivovany 60 min v médiu obohatenom [“H] fukézou; znacend
supranukledrna oblast (biela Sipka) v zone Golgiho aparitu; K - ki-
nocilie, N — jadra buniek (zv. 5 000x) — Autoradiographic detection
of a glycoproteinaceous secret production in the oviductal epithe-
lium in heifers; the oviduct of a heifer on the 9th day of the cycle.
cultured for 60 min in a medium enriched with L- [6-3H] fucose;
labelling is seen in the supranuclear region (white arrow) occupied
by the Golgi apparatus; K — kinocilia, N - cell nuclei (5 000x)

Syntézu glykoproteinov v epitelovych bunkdch vaj-
covodu stimuluji estrogény prostrednictvom aktivicie
genému, t.j. syntézy RNA. Vic§ina kvantitativnych
zmien transkripénej aktivity v bunkach maternice, kto-
ré si stimulované k prolifericii, sa vztahuje na syntézu
jadrovej RNA, ktord predstavuje prevazne ribozomalnu
RNA (Gorski a i., 1965).

Teodria ucinku steroidnych horménov predpoklada
zvySenie syntézy RNA a nésledne tieZ proteosyntézy,
ktord ovplyviiuje a meni funkciu cielovych buniek.

VET. MED. - CZECH, 44, 1999 (2): 41-47

4, Autorddiograficka detekcia produkcie glykoproteinového sekrétu
v epiteli vajcovodu jalovic; vajeovod jalovice na 6. deii pohlavného
cyklu, kultivovany 240 min v médiu obohatenom [“HI fukozou: pri
supranuklearnom znaceni intenzivne znacend najmi apikdlna cyto-
plazma sekrecnych a cilidrnych buniek, ich sekrét a kinocilie (zv.
5 000x) — Autoradiographic detection of a glycoproteinaceous secret
production in the oviductal epithelium in heifers; the oviduct of a heifer
on the 6th day of the cycle. cultured for 240 min in a medium enriched
with L- [6-"H] fucose; in addition to a supranuclear labelling note an
intensive labelling in the apical part of the cytoplasm of the secretory
and cilial cells, in their secretory product and in kinocilia (5 000x)

Proces sa uskutocnuje tak, Ze steroid vstupuje do bunky.
kde vytvdra komplex s proteinovym receptorom steroidu.
Tento komplex sa aktivuje a translokuje do jadra. V jadre
sa aktivovany komplex viaze na akceptorové molekuly
chromatinu. Tento novy komplex vytvara podmienky
pre syntézu prekurzorov rozdielnych typov RNA. Pre-
kurzory mRNA, (RNA a rRNA st potom transportované
do cytoplazmy, kde sa prislusna steroid-Specificka
RNA viaze na polyribozémy a dochadza k syntéze pro-
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5. Autorddiograficka detekeia produkcie glykoproteinového sekrétu v L])llLlI vajeovodu jalovic; elektronogram epitelu vajeovodu jalovice na
9. den pohlavného cyklu, kultivovany 240 min v médiu obohatenom [ H] fukézou; intenzivne znacend apikdlna cast cytoplazmy a kinocilie
(bielymi Sipkami oznacené Cierne zrniecka striebra, kraZzkami obkolesené zrniecka medzi kinociliami): K — kinocilie, N — jadrd buniek (zv.
7 600x) — Autoradiographic detection of a glycoproteinaceous secret production in the oviductal epithelium in heifers; the autoradiogram of
the epithelium (9th day of the cycle, 240 min tritiated fucose); note intensively labelled apical cytoplasm and kinocilia (white arrows indicate
black grains of silver), note also similar silver grains among kinocilia (in circles); K - kinocilia, N — cells nuclei (7 600x)

6. Autorddiografickd detekcia produkcie glykoproteinového sekrétu v epiteli vajcovodu jalovic; elektronogram epitelu vajcovodu jalovice na
9. deil pohlavného cyklu kultivovany 240 min v médiu obohatenom ["H] fukézou; intenzivne znadend apikilna Cast cytoplazmy sckrecnych
a cilidgrnych buniek s kinociliami; C - cilidgrne bunky, S — sekrééne bunky, N - jadrd buniek (zv. 7 600x) — Autoradiographic detection of
a glycoproteinaceous secret production in the oviductal epithelium in heifers; similar situation as in Fig. 5; intensively labelled apical
cytoplasm and kinocilia; C - cilial cells, S — secretory cells, N - cells nuclei (7 600x)

teinov Specifickych pre prislusny hormén, napriklad  poukdzali uz Hadek (1955) a Brower a Anderson (1969).
pre hormén maternice (Jinne, 1981). Oliphant a i. (1984) detegovali sulfatovy kysly glyko-

Na to, Ze mnohé proteiny sekrétov vajcovodu, najmid  protein molekulovej hmotnosti 71 000, ktory dokazali
kyslé glykoproteiny, si produktmi sekrecnych buniek, imunocytochemicky aj v sekre¢nych granuldch. Pri §ti-
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7. Autoradiograficka detekcia produkcie glykoproteinového sekrétu
v epiteli vajcovodu jalovic; elektronogram sekrecnych a riasinko-
vych buniek vajcovodu jalovice na 9. defi pohlavného cyklu, kul-
tivovany 240 min v médiu obohatenom [*H] fukézou; intenzivne
znageni Golgiho zoéna (medzi bielymi Sipkami oznacené Cierne
zrniecka striebra a niektoré z nich obkolesené krizkom); K - ki-
nocilie, N — jadra buniek (zv. 7 600x) — Autoradiographic detection
of a glycoproteinaceous secret production in the oviductal epithe-
lium in heifers; another example of the same situation; intensively
labelled Golgi zone; K - kinocilia, N — cells nuclei (7 600x)

diu epitelu vajcovodov mysi s pouZitim elektrénovo-
mikroskopickych a autoradiografickych metod Teixei-
ra a Haddad (1988) s [3H] fukozou dokazali, ze zloZky
sekre¢nych granil sa tvoria v Golgiho vacikoch a mig-
ruji do sekre¢nych granil. Niektoré si transportované
priamo na perifériu bunky vo vacikoch, ktoré splyvaji
s cytoplazmatickou membranou za sicasného vylice-
nia obsahu. Pivko a i. (1998) zistili podobny obraz pri
ARG Stadiu epitelovych bunieck endometria jalovic.
Synteticki aktivitu jednotlivych buniek tvoriacich sek-
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8. Autoridiografickd detekcia produkcie glykoproteinového sekrétu
v epiteli vajcovodu jalovic: zviicSeny vysek Golgiho zény pred-
chidzajiceho elektronogramu (obr. 7) s intenzivnym znacenim
(Cierne zrniecka) nad Golgiho aparitom (oblast ohrani¢eni medzi
bielymi Sipkami); G - kandliky a viacky Golgiho komplexu (zv.
40 000x) - Autoradiographic detection of a glycoproteinaceous se-
cret production in the oviductal epithelium in heifers; the Golgi zone
from Fig. 7 at a higher magnification; note the Golgi apparatus
(between white arrows) and its intensive labelling by black silver
grains. G = structural components of the Golgi apparatus (4 000x)

re¢ny epitel je mozné rovnako koreloval s droviou
RNA syntézy, ktori mozeme opit stanovil autoradio-
graficky (Kanka a Kopecny, 1977).

MATERIAL A METODA
K Stidiu syntetickej aktivity ciliarnych a sekre¢nych

epitelovych buniek sliznice vajcovodu sme pouzili
9 jalovic ciernostrakatého HF plemena, ktoré sme syn-
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chronizovali aplikdciou prostaglandinu PGF,alfa (Oes-
trophan Spofa, Praha, CR) davkou 2 ml i.m. v rozpiti
11 dni. Po 65 aZ 72 hodinéch bola u nich zaznamenana
intenzivna ruja. Jalovice boli postupne zabijané na 3.,
6. a 9. deii pohlavného cyklu (prvy defi ruje = 0) a ex-
cizie vajcovodov (ampuldrna &ast) boli odoberané ih-
ned po zabiti a dalej spracovdvané pre autoradiografic-
ké (ARG) analyzy.

Ziskané tkaniva boli inkubované 20 min na vzduchu
v 0,25 ml média Dulbecco PBS pri teplote 38 °C pri-
davkom 100 pCi/ml [5-° 3H] uridinu so $pecifickou ak-
tivitou 740 GBg/mM (UVVVR Praha) pre sledovanie
RNA syntézy. Detaily autoradiografickej detekcie
RNA syntézy uvddzame v priaci Motlika a i. (1984).
Dalej sme tkaniv4 inkubovali 60 min a 240 min na vzdu-
chu v 0,25 ml média Dulbecco PBS pri teplote 38 °C
s pridavkom 100 pCi/ml L-[6-*H] fukozy so $pecific-
kou aktivitou 0,55-1,1 TBq/mM (Amersham Int., Ang-
licko). Detaily autoradiografickej detekcie glykoprote-
inovej syntézy uvddzame v praci autorov Pivko a i.
(1982). Hodnotenie autoradiogramov bolo urobené sve-
telnym a elektrénovym mikroskopom JEM 100 CXII
pri urychlovacom napiti 80 kV.

VYSLEDKY A DISKUSIA

Pri cilidrnych a sekreénych epitelovych bunkdch am-
pulédrnej Casti vajcovodov sme hodnotili syntézu RNA
a glykoproteinov. ZlStlll sme pri dvadsatminitovej in-
kubécii vajcovodu v [5- 3H] uridine vyraznu synteticku
aktivitu v jadrach cilidrnych a sekreénych buniek
(v autorddiogramoch v podobe &iernych zrnie€ok strie-
bra) vo vsetkych sledovanych diioch cyklu (obr. 1).
Naproti tomu pri inkubécii vajcovodu v [6- H] fukoze
boli zistené rozdiely medzi 3. a 6. a 9. ditom cyklu.

Pri 60-minitovej inkubdcii v [6-° 3H] fukoéze sa obja-
vuje slabgia aktivita cytoplazmy v Golgiho zéne (sup-
ranukledrna oblast s Golgiho aparatom). Pri 240-mini-
tovej inkubdcii pozorujeme intenzivne znaCenie nielen
v Golgiho zone, ale aj v apikalnej cytoplazme. Migré-
cia znaenych molekil ma jednoznacny charakter Gol-
giho z6ny — apikélna cytoplazma, ktora je typické pre
sekretorickii bunku. Tento priebeh, velmi charak-
teristicky na 3. defi, je zreteIny aj na 6. a 9. deii cyklu,
aviak jeho intenzita je niZSia (obr. 2, 3, 4).

Vysledky pozorované v svetelnom mikroskope po-
tvrdili aj obrazy ziskané elektronovym mikroskopom.
Intenzivne znalenie sa pozorovalo v cisternach i vaci-
koch Golgiho aparitu, ale aj v apikdlnych oblastiach
cytoplazmy, pri bazalnych telieskach v cilidrnych bun-
kich a v limene vajcovodu bezprostredne pri povrchu
sekre¢nych buniek (obr. 5, 6, 7, 8).

Celkovy obraz ziskany ARG analyzou potvrdzuje,
e kym syntetick4 aktivita RNA v jadrich epitelovych
buniek vajcovodu je viac menej rovnako intenzivna na
3., 6. a 9. deii cyklu, syntéza glykoproteinov je inten-
zivna iba na 3. defi, 6. a 9. deii sa zniZuje.

Sekredné bunky vytvaraji produkty, ktoré st vy-
znamnou stdastou prostredia vajcovodu. Ide o granuly,
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ktoré vznikaji v priebehu celého cyklu, ale ich objem
kulminuje v metestre. Vylu€uji sa v priebehu celého
cyklu, ale najmi v estre a metestre.

V popredi zaujmu si mechanizmy, ktorymi sa uplat-
fiuje vplyv prostredia na oocyt, spermie, resp. na rané
embryo. Pozitivny vplyv na pritomnost buniek vajco-
vodu na fertilizaént schopnost spermii potvrdili Ashi-
zawa a Nishiyama (1983). Zistili, Ze na nadobudnutie
fertilizacnej schopnosti sa nemusia bezprostredne dotk-
nit spermie s bunkami vajcovodu. Usudzuje sa a exis-
tuji aj dokazy, Ze proteiny vajcovodovej tekutiny ov-
plyviiuji vyvoj embrya. Dokazuju to préace, pri ktorych
Gandolfi a Moor (1987) a Rexroad a Powell (1988)
kultivovali rané embryd oviec a Eyestone a i. (1987)
rané embryd krdv v pritomnosti buniek vajcovodu.
Shapiro a i. (1974), Fox a Shivers (1975) uz skor upo-
zornili, Ze sa tubalne proteiny viaZu na z6nu pellucida.
Tieto predstavy dokazali Kapur a Johnson (1985), ked
opisali glykoprotein oznafeny ako GP 215, ktory sa
selektivne viaZe na perivitelinny priestor medzi zénou
pellucida a plazmatickou membranou, kde zostiva az
dovtedy, kym sa zoéna neuvolni. Tento protein sa vSak
tvori len v ampulérnej ¢asti vajcovodu. Vizbu antigé-
nov vajcovodovej tekutiny na zénu pellucida chrcka
dokazali Leveille a i. (1987). Oliphant a i. (1984) upo-
zoriiuju na inhibiciu imunitnej funkcie sprostredkova-
nej vazbou protildtka — komplement.

Vysledky prac, ktoré sme uviedli, okrem charak-
teristiky sekrétov potvrdzuji aj to, Ze Specifické mak-
romolekularne litky produkované sekre¢nymi bunkami
vajcovodu sa syntetizuji predovietkym d¢inkom estro-
génov. Dokazuji to aj dalSie prace s kralikom (Feigelson
a Kay 1972), opicou (Mastroianni a i., 1970), na ¢love-
ku (Lippes a i., 1981). Konstatuju, Ze proteiny v tekutine
vajcovodov koreluji s mnoZstvom estrogénov prive
v Case ich dominancie, ked sa tvoria a vylucuji aj sek-
re¢né granuly, ktoré sa vplyvom progesteronu presti-
vaju tvorit. Pri experimentoch in vitro viak Erickson-
-Lawrence a i. (1989) zistili, ze produkciu sulfatovych
glykoproteinov stimuluje estrogén a progesterén v kul-
tivatnom médiu. Estrogény samé sa vyraznejSie ne-
uplatnia.

Elektrénovomikroskopické Stidium inkorporicie
[5-3H]uridinu potvrdilo intenzivnu transkripciu (syntézu
RNA) v jadrich ciliarnych a sekre¢nych epitelovych
buniek vajcovodu, rovnako ako intenzivnu tvorbu sek-
rctu glykoproteinovej povahy zviditeInenej znacenim
[6-° H] fukézou.

Mbézeme konStatovat, Ze zatial Co synteticka aktivita
RNA sa nemeni, sekre¢na aktivita glykoproteinov je na
3. deii lutedlnej fazy najintenzivnej3ia a na 9. den klesd,
najmé v sekréénych bunkéich. Uvedené vysledky budu
slizit ako podklad pre dalsiu charakteristiku funk&nych
prejavov epitelu vajcovodu vzhladom na vyvoj embrya.
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EFFECT OF SALINE DRINKING WATER ON ACID-BASE BALANCE
AND ELECTROLYTE LEVELS IN LAYING HEN BLOOD

VLIV SLANE PITNE VODY NA ACIDOBAZICKOU ROVNOVAHU
A HLADINU ELEKTROLYTU V KRVI NOSNIC

I. Karadjole, A. Tofant, M. Vucemilo, M. HadZiosmanovi¢

Faculty of Veterinary Medicine, University of Zagreb, Zagreb, Croatia

ABSTRACT: The effect of saline drinking water (Na 466.3 £ 115.6 mg/l: K 3.80 £ 2.33 mg/l: Cl 612.8 £ 152.2 mg/l) on
the blood parameters of acid-base balance and electrolyte levels in laying hens was assessed. Studies were conducted at two
farms for housing of Isa Brown hybrid hens. Different quality of drinking water was the only parameter which may have
influenced the blood profile. Significantly higher values of blood pH (p < 0.05), total CO, (p < 0.001) and bicarbonates
(p < 0.01) were recorded in the experimental group of hens supplied with saline well-water. The increased concentrations of
sodium, potassium and chlorides in drinking water were found to cause significantly higher levels of these electrolytes in the
blood of laying hens (p < 0.001). The experimental group of animals was also found to have a significantly lower level of
blood glucose (p < 0.01).

laying hens; saline drinking water; acid-base balance: blood electrolytes

ABSTRAKT: Hodnotili jsme vliv slané pitné vody (Na 466,3 £+ 115,6 mg/l; K 3,80 + 2,33 mg/l; C 612,8 £ 152.2 mg/l) na
parametry krve nosnic vyjadfujici acidobazickou rovnovihu a hladiny elektrolytd. Studie probihaly na dvou farmich, kde
jsou choviny nosnice hybridu Isa Brown. Rozdilna kvalita pitné vody byla jedinym ukazatelem, ktery mohl ovliviiovat krevni
obraz. V pokusné skupiné nosnic, ktera dostavala slanou studnicni vodu, jsme zaznamenali vyznamné vy$§i hodnoty pH
(p < 0,05), celkového CO, (p < 0,001) a bikarbondtd (p < 0,01) v krvi. Zjistili jsme, Ze vy$§i koncentrace sodiku. drasliku
a chloridii v pitné vodé byly piicinou vyznamné vysSich hladin téchto elektrolytd v krvi nosnic (p < 0.001). Pokusni skupina

nosnic vykazovala také vyznamné niz8i hladinu glukézy v krvi (p < 0,01).

nosnice; sland pitnd voda; acidobazicka rovnoviha; elektrolyty v krvi

INTRODUCTION

From the aspects of health, water quality must be
safe for drinking and watering, which means that the
physicochemical and microbiological parameters should
be within the allowed limits (Anonymous, 1993, 1994).
A reduced quality of drinking water greatly influences
the health and growth of animals, their productivity,
feed and water consumption. Drinking water contain-
ing dissolved salts above 1 000 ppm is considered sa-
line. Blood components, electrolytes, and retention and
excretion of minerals, are changed by drinking saline
water, and these changes increase with elevation of the
salt concentration. An increase in the intake of water
containing high levels of minerals leads to an increase
in plasma electrolytes. However, drinking water which
contains high levels of salts is toxic to all species
(Fayez et al., 1994).

The impact of drinking water on the growth and
productivity of poultry was described by many authors
(Mitchan and Wobster, 1988; Balnave, 1993; HadZios-
manovi¢ et al., 1997). Generally, they all reached the
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same conclusions, pointing to a decline in the growth,
weight and productivity indicators due to the intake of
saline drinking water.

The effect of contaminated drinking water contain-
ing a high chloride concentration on blood profile in
geese was described by Bombik (1997). The higher the
drinking water contamination, the lower the values of
hematologic indices, erythrocyte count, hematocrit and
hemoglobin, as well as of the parameters of egg-laying.

This investigation was based on the same experi-
ment which were partially published by HadZiosma-
novic et al. (1997), describing the effect of saline drink-
ing water on laying hen productivity.

The aim of the present study was to assess the effect
of saline well-water on the parameters of acid-base bal-
ance and electrolyte levels in the blood of laying hens.

MATERIAL AND METHODS

During this one-year study, the effect of drinking
saline well-water on laying hen productivity as well as
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on acid-base balance and electrolyte levels in blood
was assessed.

Laying hens were divided into control group sup-
plied with safe town water and experimental group sup-
plied with the water from a deep artesian well found to
be saline.

Laying hens drank water ad libitum from drinking
nipples.

Housing of birds, microclimate as well as the meth-
odology of hygienic water quality, testing of water
physicochemical and bacteriological parameters and
metal content, were previously described (HadZiosma-
novic¢ et al., 1997).

After 12 months of keeping, blood was obtained on
two occasions from the cutaneous ulnar vein of 15 ran-
domly chosen birds from the experimental and control
group each. Acid-base parameters of blood pH, partial
oxygen pressure (pO,), oxygen saturation, partial car-
bon dioxide pressure (pCO,), total carbon dioxide con-
tent, and bicarbonates were measured by a blood gas
analyzer (ABL-3, Radiometer). Blood glucose was de-
termined by the GOD-PAP method with commercial
diagnostic kits (Boehringer, Mannheim). Blood levels
of sodium, potassium and chlorides were determined by
a Cobas Mira Plus Roche Diagnostic System with ISE
Sodium, ISE Potassium and ISE Chloride electrodes.

Statistical analysis was performed using a Stat-
graphics software version 6.0.

RESULTS

The quality of drinking water supplied to the experi-
mental and control group of animals was tested by the

1. Acid-base balance parameters in animal blood

use of physicochemical, bacteriological and metal content
parameters against the maximal allowed concentrations
according to the Croatian guideline values (Anony-
mous, 1994) and WHO recommended values (Anony-
mous, 1993). The experimental group was found to be
supplied with water of inadequate quality, as previously
described. The greatest increase was recorded in the val-
ues of electric conductivity (3.037 + 1.714 pS/cm),
chloride (612.8 £ 152.2 mg/l) and sodium (466.3 +
115.6 mg/l).

Comparison of the parameters of acid-basc balance
between the experimental and control group of animals
supplied with saline well-water and town water, respec-
tively, showed the former to have a significantly in-
creased blood pH (Tab. I), and highly significantly in-
creased values of total carbon dioxide (p < 0.001) and
bicarbonates (p < 0.01).

As shown in Tab. II, the level of blood glucose was
significantly (p < 0.01) lower in the experimental than
in the control group of hens. The experimental group
of hens also had statistically significantly increased
levels of all electrolytes observed, i.e. sodium, potas-
sium and chloride.

Pearson’s coefficients of linear correlation between
all blood parameters observed are presented in Tab. II1,
separately for the experimental and control group of
animals. In the control group of animals, a significant
negative correlation was found for partial oxygen pres-
sure (pO,) with the levels of potassium ions and blood
bicarbonates (-0.511 and -0.506, respectively; p <
0.05), and significant positive correlation between
blood oxygen saturation and blood pH (0.630, p < 0.01).
This group of hens also showed a significant positive
correlation of total CO, with blood bicarbonate level

Parameter Control group (X * SD) Experimental group (x + SD)
pH 7.29 £ 0.05 7.32 £0.03°

pO, (kPa) 6.49 +0.91 6.72 097

O, saturation 0.73 £0.10 0.68 £ 0.12

pCO, (kPa) 7.25 £ 0.65 7.55 £ 0.88

Total CO, (mmol/l) 2575+ 1.05 27.45 £ 1.24""
Bicarbonates (mmol/l) 23.64 + 1.57 2545+ 1.26™"

* p < 0.05; ** p < 0.01; *** p < 0.001

I1. Levels of glucose, and of sodium (Na), potassium (K) and chloride (Cl) ions in animal blood

Control group Experimental group
Parameter & +SD) & % SD)
Glucose (mmol/l) 10.79 + 1.36 9.33 £ 1.39"
Na (mmol/l) 140.20 * 1.65 144.07 £ 1.67°""
K (mmol/l) 5.16 £0.36 5.83 £0.29™
cl (mmol/l) 115.40 + 2.41 121.87 £2.70""

< 0.0 ¥ p < 0.001
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111, Linear correlations between animal blood parameters (above diagonal: control group; below diagonal: experimental group)

Control group .

Parameter Glucose Na K Cl Bicarbonates pH pO, Sat. O, pCO, |Total CO,
Glucose 0.118 0.137 | -0.016 ~0.118 -0.393 0.187 0.420 | -0.373 | -0.439
Na 0.323 0218 | -0.272 -0.220 0.115 | —0.041 | -0.435 0.282 | -0.011
K -0.098 | -0.180 0.053 0.148 -0.272 | -0.511" | -0.129 0.283 0.338
cl 0.018 | -0.030 | -0.095 0.291 -0.035 | -0.029 | -0.155 | -0408 | -0.198
Bicarbonates -0.163 0259 | -0.214 0.151 0.227 | -0.506" | 0.004 0.034 0.598"
pH -0.502" | 07217 | 0.058 0.331 -0.236 0.254 0.129 0.175 0.090
pO, 0.182 | 0349 | -0.349 | -0.043 -0.012 -0,179 0.630°" | 0270 | -0.673""
0, saturation 0425 | -0.060 | -0.190 0.194 0.031 ~0.266 | -0.024 ~0.140 | -0.422
pCO, -0.074 0.280 0.366 | -0.136 -0.135 -0.274 0.032 0.055 0.425
Total CO, -0.202 0347 | -0.233 0.064 0.868°" | -0.259 0.014 0.049 0.147

Experimental group

*p < 0.05; ** p < 0.01; *** p < 0.001

(0.598, p < 0.05), and negative correlation with blood
oxygen saturation (-0.673, p < 0.01).

The experimental group of animals showed substan-
tially different correlations between the investigated pa-
rameters. There was a significant negative correlation
of blood pH with the levels of blood glucose (-0.502,
p < 0.05) and sodium ions (-0.721, p < 0.01). A highly
significant positive correlation was found between the
blood levels of bicarbonates and carbon dioxide (0.868,
p < 0.001). The significant or highly significant posi-
tive or negative correlations formed in the control
group (Tab. III) are consistent with the known physi-
ological inter-relationships of the investigated param-
eters (Bell and Freeman, 1971).

In the experimental group, however, which drank
saline water, statistically significantly different values
of almost all blood parameters were recorded. This
group of hens was exposed to continuous metabolic
stress which, in our opinion, must have reflected on the
correlatio between these parameters.

A more detailed physiological or pathophysiological
explanation of the positive or negative correlations de-
tected, obviously requires further studies.

DISCUSSION

No health-based guideline values are proposed for
sodium and chloride in drinking water. However, chlo-
ride concentrations in excess of about 250 mg/l and
sodium concentrations in excess of 200 mg/l may give
rise to unacceptable or undesirable taste (Anonymous,
1993). Reports on the effect of saline drinking water on
the blood electrolyte levels are conflicting. Many
authors described the effect of drinking water sodium
chloride on the blood electrolyte levels in sheep and goat
(Fayez et al., 1994). In the literature available to us
(Balnave et al., 1987, 1988), however, the same effect
on poultry was tackled in a few studies only. The same
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applies to the issue of acid-base balance. In our study,
significantly higher values of blood pH, total CO, and
bicarbonates were recorded in the experimental group
of hens (Tab. I). These results are inconsistent with
those reported by Yoselewitz et al. (1988). who found
an increase in partial carbon dioxide pressure (pCO,)
but no significant changes in blood bicarbonate levels
in hens supplied with drinking water with the addition
of NaCl. Balnave et al. (1989) found no significant
changes in blood pH, pCO, and bicarbonate levels in
second-year laying hens supplied with drinking water
with the addition of 2 000 mg/l NaCl. They conclude
that the addition of salt to drinking water has no sig-
nificant effect on the blood acid-base balance in hens.

In the present study, the experimental group of ani-
mals had a decreased level of blood glucose, and in-
creased levels of sodium, potassium and chloride ions
in the blood (Tab. II). The higher levels of electrolytes
could be explained by the fact that the hens drank well-
-water containing a 29.5-fold concentration of sodium,
19.3-fold concentration of chloride, and 1.9-fold con-
centration of potassium, as compared to the control
group of animals. It appears quite logical that the sev-
eral-fold amount of electrolytes in drinking water en-
tailed their increased levels in the animal blood. Bal-
nave et al. (1989) also found a significant increase in
blood levels of sodium and chloride, but not of potas-
sium in hens supplied with saline water.

To the best of our knowledge. no studies of the
effect of saline drinking water on the level of blood
glucose have appeared in the available literature. The
significant decrease in blood glucose observed in the
experimental group of hens in the present study could
be interpreted as a consequence of the increased trans-
port of glucose and salt through membranes into tissue
cells. The cellular metabolism of glucose produces en-
ergy (ATP), which is then mostly used to maintain the
sodium and potassium gradient via sodium/potassium
ATP-ase. Under physiological conditions, the cells
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should actively release sodium and take potassium. With
increased salt intake from drinking water, the body is
exposed to a metabolic stress, resulting in increased
energy requirements to maintain the sodium/potassium
gradient, which accounts for the decreased concentra-
tion of blood glucose, and decreased levels of blood
CO,, bicarbonates, pH, and to a lesser extent of oxygen.
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REVIEW ARTICLE PREHLED

ANTIBIOTIC RESISTANCE OF BACTERIA
AND ITS DETERMINATION IN VETERINARY MEDICINE

BAKTERIALNI REZISTENCE NA ANTIBIOTIKA A JEJI STANOVENI
VE VETERINARNI MEDICINE

J. Schlegelova, D. RySanek

Veterinary Research Institute, Brno, Czech Republic

ABSTRACT: The current knowledge of genetic principles of antibiotic resistance in bacterial pathogens is based above all
on results of investigations of human bacterial strains. It has been demonstrated that genetic factors of resistance, including
plasmids and transposons, can be transmitted within human and animal populations and between them. While the human
medicine are available standard methods for the determination of antibiotic resistance in bacteria and the results of resistance
tests are interpreted in terms of clearly defined criteria, no standard methods and interpretation criteria have been laid down
for veterinary medicine. Therefore, studies of antibiotic resistance in veterinary medicine should concentrate on standardiza-
tion of methods and formulation of interpretation criteria based on results of resistance tests in a large set of pathogenic
agents. The definition of the criteria should result from the concept of resistance as a genetically based characteristic of
a bacterial strain alone. The interpretation criteria should be based on the elaboration of a frequency histogram in terms of
MIC values and sizes of diffusion zones without considering levels of the antimicrobial agent in vivo. It is suggested to
emphasize the categorization of resistance in terms of concentrations of antimicrobial agents and the categorization in terms
of resistance as a persistent quality. Such studies are justified not only by the urgency to cope with the problem of resistance
as such, but also by the necessity to improve the protection of animal and human health.

antibiotics; resistance: bacteria; genetics; methods; interpretation

ABSTRAKT: SoucCasné znalosti genetickych zakladu rezistence na antibiotika bakteridlnich piivodcti onemocnéni jsou zalo-
Zeny predevsim na studiu kment izolovanych od lidi. Bylo prokdzano, Ze genetické vektory rezistence, plazmidy a transpo-
z6ny, mohou prechdzet mezi riznymi bakteridlnimi pivodci onemocnéni jak u lidi a u zvifat, tak i mezi nimi. Zatimco
v humdnni mediciné jsou diagnostické metody stanoveni citlivosti bakterii na antibiotika standardizovdiny a vysledky inter-
pretovany podle definovanych kritérii, v oblasti veterindrni mediciny nejsou metody a pfedevsim interpretalni kritéria jedno-
znacné vymezeny. Studie rezistence ve veterindrni mediciné by mély byt sméroviny na standardizaci postupt jejiho stanoveni,
pfedeviim v3ak na stanoveni interpretacnich kritérii rezistence, a to na zdklad& vySetfeni rezistence na antibiotika u velkého
souboru patogennich mikroorganismua. Vychodiskem konstrukce interpretacnich kritérii ve veterinarni medicin& by mélo byt
chdpdni rezistence pouze jako geneticky podminéné vlastnosti bakteridlniho kmene. Interpretaéni kritéria by méla byt zaloZena
na konstrukci histogramu Cetnosti kmeni podle hodnot MIC a velikosti difuznich zén, aviak bez pfihlédnuti k hladinim
antimikrobialni latky in vivo. Navrhujeme kldst vétSi duraz na kategorizaci rezistence podle koncentrace antimikrobidlni latky
a na kategorizaci rezistence podle jeji perzistence. Diivodem pro tyto studie je nejen feSeni problému rezistence na antibiotika
jako takového, ale pfedeviim ochrana zdravi zvitat a lidi.

antibiotika; rezistence; bakterie; genetika; postupy; interpretace

Seznam pouzitych zkratek: DNA — deoxyribonukleova kyselina, MIC — minimalni inhibiéni koncentrace, MRSA —
methicilin-rezistentni kmeny Staphylococcus aureus, PAE — post-antibioticky G&inek.
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1. UVOD

Antibiotické pripravky jsou ve veterinarni mediciné
Casto pouzivany nejen k terapii, nybrz i k prevenci bak-
teridlnich onemocnéni zvitat. Usp&Snost 1é¢by zdvisi
mimo jiné na citlivosti ¢i rezistenci patogena na apli-
kované antibiotikum.

Podle Svétové zdravotnické organizace je rezistence
na antibiotika schopnost bakteridlni populace prezit
Ucinek inhibi¢ni koncentrace antimikrobidlniho pii-
pravku (Lochmann, 1994).

Nedodrzovani raciondlnich zdsad antibiotické politi-
ky v pouZivani antimikrobidlnich pfipravki (nevhod-
nym vybérem piipravku, nedostate¢nou terapeutickou
davkou, dobou podaviani aj.) vede k narastu poCtu re-
zistentnich bakteridlnich populaci (Levy, 1998). Poten-
ciondlni pii¢inou vzniku rezistentnich kment mohou
byt i interakce antimikrobidlnich pfipravki s pesticidy
(Bordas aj., 1995).

Trvald rezistence k pfislusnému antibiotiku u pa-
vodné citlivého kmene muZe vzniknout na zdkladé
zmén v genomu bakterie, a to deleci nukleotidi, inzer-
c¢i transpozonl a pfirozenou mutaci. Chromozomalné
lokalizovana rezistence obvykle zplsobuje zmény v exis-
tujicich buné&&nych strukturiach. Buiiky se stavaji im-
permeabilni k antibiotiku, anebo je pozménén cilovy
receptor pro antibiotikum uvnitf mikroorganismu (El-
well a Falkow, 1986). Zmény jsou dédi¢né v naslednych
generacich, vedou i k pozménéni fenotypu rezistence.
Pfikladem takto vzniklé rezistence je jednostupiiova re-
zistence na streptomycin u kment Staphylococcus au-
reus (Mass, 1986).

Zéavazn&j§im medicinskym problémem je pak rezis-
tence ziskand. Metodami molekuldrni genetiky bylo
zjit&no, Ze odpovEdnost za tento typ rezistence nesou
predeviim extrachromozomdlni dtvary R plazmidy
a transpozony (Mass, 1986). Rezistence zprostiedkova-
nd R plazmidy obecné vede k syntéze proteina, které
mohou enzymaticky destruovat terapeuticky pfipravek,
modifikovat antibiotikum do netdéinné formy nebo
vstupuji do interakce s bunécnou sténou a tvoii ji ne-
propustnou pro antibiotikum (Elwell a Falkow, 1986).
Pienos téchto gent z jedné buiiky na ostatni buiiky se
d&je transformaci — donorova DNA je volné v roztoku,
transdukei — fagem zprostiedkovany pienos DNA a kon-
jugaci — pfimym kontaktem mezi donorem DNA a re-
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cipientni buiikou (Mass, 1986). Tento mechanismus se
uplatiiuje napiiklad ve vnitro- a mezidruhové disemi-
naci rezistence k aminoglykosidovym a jinym antibio-
tikim u Staphylococcus spp. (McDonnell aj., 1983).

Schwarz a Blobel (1990) odhalili strukturalni
podobnost mezi plazmidy, které kodovaly tytéz fenoty-
pové znaky rezistence, a které pochazely z odlisnych stafy-
lokokovych druh, z odlisnych hostitelskych druhii a z roz-
dilnych svétovych teritorii. Upozoriiuji na moZnou,
mnohem vys§i vyménu plazmida mezi stafylokoky po-
chazejicimi od lidi a zvifat in vivo, neZ v experimentél-
nich studiich in vitro.

Bylo prokazano, Ze nékteré bakteridlni kmeny vyka-
zuji rezistenci k vice nez jednomu antibiotiku (Schwarz
a Blobel, 1989, 1990: Buragohain a Dutta, 1990 a dalgi).
Mnohocetnd rezistence na antibiotika byla Castéji pozo-
rovana u koagulaza-negativnich stafylokoka nez
u kmenu S. aureus, a to izolovanych od lidi (Tripodi
aj., 1994) i zvitat (Owens a Watts, 1988). Z 83 kmenl
koagulaza-negativnich stafylokokt izolovanych z mlé-
ka ovci bylo 48 kment rezistentnich ke dvéma a vice
antimikrobidlnim latkam, a to nejcastéji k trimethopri-
mu, sulfonamidim, tetracyklinu, streptomycinu, ke
kombinaci trimethoprimu se sulphamethoxazonem a
k chloramfenikolu (Burriel, 1997).

Experimentdlné byl dokdzin konjugativni pienos
genu rezistence z multirezistentniho klinického kmene
S. haemolyticus na jiné koagulaza-negativni kmeny rodu
Staphylococcus a na jeden restriktné deficietni kmen
S. aureus (Udo aj., 1997). Vektor vysoké rezistence na
mupirocin (MIC > 1000 mg/l) plazmid pXUI0 byl
schopen mobilizovat nekonjugativni plazmidy vlastni-
ho kmene i kmene S. aureus.

Sifeni mnohocetné rezistence na antibiotika mize
dosahnout epidemického charakteru. V- Anglii bylo
u lidi podle soucasnych nélezi zaznamenano zvySujici
se mnozstvi mnohocetné rezistentnich izoldtd Salmo-
nella typhimurium pochazejicich z potravy. Mnoho
z téchto izolath bylo rezistentnich k ampicilinu, chlo-
ramfenikolu, gentamycinu, neomycinu, streptomycinu
a trimethoprim-sulfadoxinu. Rezistence byla koédovina
geny lokalizovanymi na chromozomech nebo plazmidech
(Franklin a Jansson, 1996). Bylo zaznamendno, Ze mno-
hoCetné rezistentni kmen S. typhimurium DT 104 zpi-
sobil v letech 1990 aZ 1996 &etnd onemocnéni krav
a §ifi se mezi dalSimi hospodaiskymi zvitaty (Russell,
1998).

Vaznym celosvétovym problémem je Sifeni methici-
lin-rezistentnich kment S. aureus (MRSA) (Chambers,
1988). Vé&Sina MRSA kmend je rezistentni k dalSim
déle pouzivanym antibiotikm, jako aminoglykosidim,
makrolidim, linkosamidim, tetracyklinim, ale i k fluo-
rochinolonim (Maple aj., 1989). Mechanismus rezis-
tence t&chto kment, Sifeni a diskriminace epidemic-
kych a neepidemickych MRSA kment jsou predmétem
mnoha studii (Tripodi aj., 1994; Ryffel aj., 1994; Fré-
nay aj., 1994; Arpin aj., 1996 a dalgi). Ve veterindrni
mediciné byla diseminace methicilin-rezistentnich
kment S. aureus, izolovanych z mlécné zlazy krav, za-

VET. MED. - CZECH. 44. 1999 (2): 53-59



znamenéna autory Devriese a Hommez (1975) a nové
mezi kmeny S. epidermidis (Etyti kmeny) a S. xylosus
(t¥i kmeny) izolovanymi z mléka ovci (Burriel, 1997).
Pro identifikaci MRSA kmenu pii testovani citlivosti
na antibiotika je preferovano pouZiti oxacilinu, suple-
mentace média Mueller-Hintonova bujénu NaCl (2 g/l),
inkubacgni teplota 35 °C a inkubace aZ 24 hodin
(NCCLS, 1990). Je pravdépodobné, Ze doposud pouZi-
vané testy ve veterinirni medicing nerespektovaly tento
fakt a cilenému odhalovéni téchto kmeni nebyla véno-
véna pozornost.

2. STUDIUM REZISTENCE NA ANTIBIOTIKA
VE VETERINARNI MEDICINE

2. 1. Genetické mechanismy a diseminace rezistence

Udaje o genetickych studiich rezistence nejsou ve
veterinarni mikrobiologii ¢etné. DileZita je ov§em sku-
teCnost, Ze existuji shody mezi kmeny izolovanymi od
lidi a zvifat ve frekvenci rezistence k penicilinu, tetra-
cyklinu, erytromycinu (Noble, 1996) a aminoglykosi-
dam (Calzolari aj., 1995) a v nartstajici prevalenci re-
zistentnich kment s pouZivanim téchto antibiotik.

Diference mezi rezistenci k antibiotikim u stafylo-
koku izolovanych od lidi a zvifat neni zasadni a tyka
se chromozomadlni versus plazmidem navozené rezisten-
ce a Urovné rezistence genové determinované. Rezistence
u kmen S. intermedius, pochazejicich ze psu, jsou Cas-
téji lokalizovany chromozomdlné, zatimco u kmeni
S. hyicus (Schwarz a Blobel, 1989) a dal$ich druhi sta-
fylokoki od prasat a S. aureus a S. epidermidis od lidi
jsou lokalizovény hlavné na plazmidech (Noble, 1996).

Studiem plazmidovych profila 85 kmenu S. aureus,
izolovanych v 18 stiddech z mléka krav stizenych chro-
nickou mastitidou, byla zjiSténa jejich heterogenita a s ni
spojeny fenotypovy projev rezistence. Kmeny S. aureus
rezistentni k penicilinu a streptomycinu, izolované
z deviti odli§nych stad, vykazovaly obdobny plazmido-
vy profil. Na zakladé tohoto zjiSténi lze uvaZovat
o geografickém Sifeni ur¢itych kment S. aureus. Kme-
ny citlivé k antibiotikim plazmidy obsahovaly zfidka
(Baumgartner aj., 1984).

Vzéijemnou diseminaci rezistence mezi zvifeci a lid-
skou populaci Ize povaZovat za pravdépodobnou. Ne-
bezpeti pienosu vektor rezistence mezi zvifeci a lid-
skou populaci zaznamenal Lacey (1980). U dvou
kmenu S. aureus izolovanych od lidi zjistil konstitutiv-
ni rezistenci na v§echna makrolidova antibiotika a cit-
livost na spektinomycin, coZ je typ rezistence charak-
teristicky pro tylosin-rezistentni kmeny izolované od
zvifat. Tylosin je antimikrobialni latka pouZivana pou-
ze u zvirat.

Mezi 279 kmeny Escherichia coli, rezistentnimi na
trimethoprim a izolovanymi od prasat ve Svédsku, bylo
11 % kmeni nositelem genu dhfr IX. Nové charak-
terizovany gen byl nalezen na konjugativnim plazmidu
zpusobujicim rezistenci k trimethoprimu na hlading
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250 mg/l. VySetfenim vice neZ 400 ,enterobakterial-
nich kmenu rezistentnich na trimethoprim izolovanych
od lidi, byl v8ak v jednom pfipadé tento gen doloZen
i u lidi. Vzhledem k transportnimu charakteru genu je
pravdépodobné jen otdzkou Casu, kdy se gen rezistence
roz&ifi u lidi i u jinych Zivogisnych druhu (Jansson aj.,
1992).

MozZnost prevalence rezistentnich kmenu S. aureus
interspecifickym pfenosem z koaguldza-negativnich re-
zistentnich stafylokokd bovinni mlééné Zlazy a mezi
riznymi koaguldza-negativnimi stafylokoky studovali
Muhammad aj. (1993). Pfenos rezistence k penicilinu,
tetracyklinu a erytromycinu nebyl prokézin, z 51 poku-
sl penosu rezistence ke streptomycinu bylo aspéSnych
devét. Zaznamendan byl jeden pienos na kmen S. aureus.
I kdyZ prace nepotvrdila jednoznaCné prenos rezistence
mezi stafylokoky, pochdzejicimi z mlécné Zlazy skotu,
autofi ilohu koaguldza-negativnich stafylokokl v dise-
minaci antibiotické rezistence nevylucuji.

Z hlediska ohroZeni lidského zdravi je zivaZné po-
uzivdni antibiotik jako krmnych aditiv. Ackoliv neni
zcela objasnéno jakym zpusobem je rist zvifat anti-
biotikem stimulovén, je na druhé strané evidentni, Ze
dlouhodobé podaviani nizkych davek antibiotik v krmivu
selektivné zvySuje pocet rezistentnich bakterii (Levy,
1998).

Bylo zjisténo, Ze u enterokoku byla rezistence k adi-
tivu, ke glykopeptidovému antibiotiku avoparcinu,
zprostiedkovina genem vanA, ktery kéduje rovnéz re-
zistenci k vankomycinu a teikoplaninu (Bjérnerot aj.,
1996). Vankomycin je v humanni mediciné antibioti-
kem posledni volby u vaznych stafylokokovych a ente-
rokokovych infekci (Lochmann, 1994). Pfenos gent
vanA z enterokokii na mnohodetné rezistentni kmeny
S. aureus je kdykoliv moZny a je pravdépodobné, Ze
v nemocnicich tato diseminace rezistence jiz probiha.

2. 2. Stanoveni rezistence ve veterindrni mediciné

Vybeér terapeutickych pfipravka pro 1é¢bu infek-
¢nich onemocnéni zpisobovanych bakteriemi, se déje
na zédkladé zjidténi baktericidni, resp. bakteriostatické
ucinnosti uvaZované latky. Ve skutenosti se jedna
o zjisténi, do jaké miry je bakterialni organismus vyba-
ven mechanismy rezistence vuci terapeutickému pii-
pravku. Daného faktu a z ného odvozenych zavért vy-
uZivaji jak bakteriologické testy pro zji§tovani rezidui
inhibiénich latek (Charm a Chi, 1988; Kogan aj.,
1995), tak v prvé fad& navrhovatel terapeutické divky.

Pro stanoveni citlivosti, resp. rezistence na antimik-
robidlni latky jsou pouZivany tfi principialné odli§né
metody stanoveni, a to diluéni v agaru (Ericsson a Sher-
ris, 1971), diluéni v bujénu (Gavan a Barry, 1980) a dis-
kovd difuzni metoda (Bauer aj., 1966). V poslednich
letech je ke stanoveni citlivosti pouZivan i Epsilon test,
u kterého je stanoveni zaloZeno na difuzi antimikro-
bidlni latky z testacniho prouzku s odstupiiovanou kon-
centraci liatky (Baker aj., 1991).
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Vysledkem Epsilon testu a dilu¢nich testi pro sta-
noveni rezistence na antjmikrobialni latky je kvantita-
tivni ddaj MIC. Hodnota udava takovou koncentraci
antibiotika ve dvojndsobné fad& fedéni, pii které neni
zaznamendn zadny rast mikroorganismu. Vysledkem
diskového difuzniho testu je kvalitativni adaj o citli-
vosti vydany na zakladé velikosti zony, ve které je rist
mikroorganismu inhibovéan antimikrobialni latkou di-
fundujici z disku.

Vysledek testd je znacné ovliviiovan volbou média,
suplementaci média, velikosti inokula, teplotou aj.
(Sherris, 1977). Testy jsou pouZivany obecné v human-
ni i veterindrni diagnostice bakterialni rezistence na an-
tibiotika.

Pokud prijmeme z humanni mediciny filozofii kate-
gorizace citlivych, resp. rezistentnich bakteridlnich
kment, potom rozhodnuti o rezistenci ¢i citlivosti
u kment izolovanych ze zvitat bude ztiZeno nesnadnou
definici ,breakpointd® pro jednotlivé antimikrobialni
latky. Prostfedky pro jeho konstrukci pouZivané v hu-
manni medicing, a to stanoveni MIC, farmakokinetika
pfipravku v misté ptsobeni terapeutického pfipravku
u hostitelského druhu a klinicka acinnost terapie, neby-
ly doposud pro veterinarni oblast validovany. Diference
ve farmakokinetice antimikrobidlnich pfipravki u riz-
nych ZivociSnych druhu vede k vyvoji odlisnych, ale
i shodnych interpretaénich kritérii rezistence patogent
izolovanych od riznych zvifat (Watts a Yancey, 1994).

Pro studia rezistence bakteridlnich kmeni, pochaze-
jicich od zvitat, byla doposud pouZzivana interpretacni
kritéria prevzatd z huménni diagnostiky vnimavosti bak-
teridlnich ptivodci onemocnéni k antibiotikiim (Owens
a Watts, 1988; Matthews aj., 1992). Pro veterinarni
diagnostiku byla tato kritéria upfesiiovina stanovenim
jednoduchych ,breakpointa® pouzitim dilucnich testa
a difuznich testu a jejich konfrontaci (Owens aj., 1990;
Thornsberry aj., 1993; Owens aj., 1997; Thornsberry
aj., 1997).

Kromé& uvddéni charakteristik MIC, MIC 50 a MIC
90, modalni MIC a rozpéti MIC (Papp a Muckle, 1991;
Matthews aj., 1992; Sediva aj., 1994; Wegener aj.,
1994; Watts aj., 1995; Salmon aj., 1995; Watts a Sal-
mon, 1997, aj.) byla data pro stanoveni interpretacnich
kritérii rezistence na antibiotika ve veterinarni medici-
né sledovéna a zvefejiiovana ojedinéle (Burrows, 1985;
Soback, 1987; Burton aj., 1996; Owens aj., 1997).

Charakteristiky MIC byly dilu¢nimi metodami ob-
vykle zjiStovany pfi hodnoceni aéinnosti antibiotickych
terapeutickych pfipravka proti bakteridlnim pivodcim
onemocnéni zvifat. Hodnoty MIC umoziuji kvantifiko-
vat terapeutickou ddvku, ale soucasné tyto charak-
teristiky MIC obsahuji informace o rezistenci mikroor-
ganisml na antibiotika. Narustajici diference v rozpéti
MIC, dile posun charakteristiky MIC 90 do vysSich
hodnot, u piivodné citlivych kmeni jednoho bakteridlni-
ho druhu, je signdlem nartstajici rezistence vici antimik-
robidlni litce. Z tohoto pohledu je sjednoceni pouZiva-
nych metod pro stanoveni rezistence na antibiotika
zavazné.
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Laboratofe humanni mediciny mohou vyuZivat pro
stanoveni citlivosti na antibiotika komer&né& pfipravené
testy a systémy se softwarovou podporou, napf. Scep-
tor System (Becton Dickinson Diagnostic Instrument
Systems, Towson, USA) nebo ATB Expression System
(bioMérieux, Marcy-IEtoile, France) aj. I kdyZ byla
komparativné se standardnimi metodami posuzovéina
vhodnost testit pro vySetfovani klinickych izoldtd zis-
kanych od zvifat (Papp a Muckle, 1991; Myllys aj.,
1992), pripadné byly tyto testy pro veterindrni diagnos-
tiku modifikovény (Sensititre Veterinary Research Pla-
te, Seward Laboratories, London, UK), rigorézni vali-

. dace téchto systému ve veterinarni mediciné chybi.

Pri stanoveni MIC antibiotik jakoukoliv in vitro me-
todou, jsou podminky, ve kterych je bakteridlni kmen
sledovén zcela odlisné podminkam in vivo. Prikladem
je diferentni pusobeni antibiotik pfi stanoveni MIC na
mikrotitracni desticce v Mueller-Hintonové bujonu
a ve fluidnim prostfedi miéka mlééné Zlazy. Odli¥né se
v téchto podminkach chovd predevsim zdvazny pato-
gen mlécné Zlazy krav S. aureus. V mléce tvofi na po-
vrchu polysacharidovou vrstvu, kterd chrdni bakterii
proti navazani Ci pronikani antibiotik (Opdebeek aj.,
1988).

Pro farmakokineticka Setfeni antibiotickych prepara-
ti je nejsnaze pristupnda mlécnd zlaza skotu. Farmako-
kinetikou antibiotickych piipravkd pro terapii mastitid
se zabyval Soback (1987). K demonstraci procest for-
muloval farmakokinetické rovnice, ve kterych zohled-
nil dobu dcinnosti antibiotik a zpasob aplikace anti-
biotickych piipravku.

K rastové inhibici prfislu§nych mikroorganismi
v mléce je nutna nékolikrat vyssi koncentrace antibio-
tik v porovnani s bujénovou kulturou (Sandholm
a Louhi, 1991). Suprese antibiotik v mléce byla zazna-
menana u makrolidi, aminoglykosidi, vankomycinu
a kombinace trimethoprimu se sulfadoxinem. NiZsi an-
timikrobidlni aktivita antibiotik v mléce miZe byt vy-
svétlena vazbou antibiotik na tukové kapénky a kazein
mléka, piipadné vazbou vépenatych iontd mléka. Na-
opak nizsi hodnoty inhibi&nich koncentraci u B-lakta-
movych antibiotik hovofi o synergismu mezi endogen-
nimi inhibitory bakteridlniho ristu a touto skupinou
antibiotik.

Po aplikaci kombinovaného antibiotického priprav-
ku s penicilinem (100 000 1.U. Penicillinu G) a novo-
biocinem (150 mg Novobiocinu) do mlécné Zldzy, byla
hladina téchto antibiotik v mléce rozhodujicim para-
metrem ke konstrukci MIC | breakpointu* B-laktamo-
vych antibiotik pro kategorizaci patogent mlécné Zldzy
(Thornsberry aj., 1997). Interpretadni kritérium diskové
difuzni metody bylo pak uréeno na zdkladé kombinace
regresni analyzy a ,error-rate bouding™.

Vztahem mezi citlivosti patogent mlécné Zlazy, sta-
novené in vitro testy, a Gsp&Snosti terapie se zabyvali
Owens aj. (1997). Setfenim po 28 dnech od terapeutic-
kého zdkroku zjistili, Ze terapie kombinovanym antibi-
otickym pripravkem byla usp&$ni ze 70 az 90 %
u viech diagnostikovanych patogenii. Vyjimku tvofila

VET. MED. - CZECH, 44, 1999 (2): 53-59



chronick4, vice neZ &tyfi tydny trvajici onemocnéni
mlé&né Zldzy zplsobovana S. aureus. Usp&Snost terapie
v téchto pfipadech byla nizsi (35 %), piestoZe viechny
kmeny byly citlivé na penicilin i novobiocin.

Hodnoceni MIC a hodnoceni klinické ucinnosti te-
rapie mohou byt v rozporu. Pfi stanovovani MIC anti-
biotickych pfipravki u kment nékterych rodt bakterii
(Staphylococcus, Pneumococcus) je nutno brit na zfetel
existenci tzv. tolerantnich kment (Tomasz aj., 1970).
Tyto kmeny zpusobuji klinické problémy. Vykazuji
hodnotu MIC citlivych kment, ale bakterie téchto kme-
nl nejsou zabijeny a pieZivaji za vysSich koncentraci
antibiotik. U klinickych izolati S. aureus s nizkou hod-
notou MIC. bylo zji§téno az 44 % kmen tolerantnich
k penicilinu (Sabath aj., 1977). U téchto kment je pak
indikovano stanoveni minimalni baktericidni koncen-
trace, které odhali tento typ rezistence (Mass, 19806).

Klinické a&innost terapie zandti mlééné zlazy zpu-
sobovanych S. aureus muze byt zkreslena vznikem L
forem tohoto patogena vlivem antibiotik. V tomto sti-
diu maZe patogen perzistovat v mlééné Zlaze s remani-
festaci symptomi onemocnéni po skoncené terapii (Se-
ars aj., 1987; Owens, 1988).

Specidlnim pFipadem Gcinku antibiotik je post-anti-
bioticky ucinek (PAE). OWENS et al. (1993) sledovali
PAE vybranych antibiotik proti S. aureus kmen New-
bould 305. Zjistili rozdily v PAE u tohoto kmene z kul-
tury in vivo oproti kultufe in vitro. Dile byl zaznamenan
odlisny PAE u nékterych antibiotik. Minimdlni efekt na
PAE byl zaznamendn u novobiocinu. PAE antibiotik je
nutno brat v dvahu pfi urovani intervalu terapeutické-
ho zasahu, urcovani koncentrace aplikovaného antibio-
tika, ale i pfi posuzovdni klinické Géinnosti terapie.

Z uvedeného prehledu vyplyva, Ze prostiedi, humo-
rilni a celularni obranné mechanismy biologického je-
dince, znacné ovliviiuji farmakokinetickd a terapeutic-
ka sledovani pro stanoveni ,breakpointu* ve
veterindrni mediciné. Pfizplsobeni se podminkdm in
vivo v testech pro stanoveni citlivosti, resp. rezistence
je velmi komplikovanym a nepostiZitelnym faktorem.
Domnivdme se proto, Ze primarnim kritériem pro hod-
noceni citlivosti a rezistence je pouze geneticky podmi-
nénd vlastnost bakteridlniho kmene projevend hodno-
tou MIC a velikosti difuzni zony, stanovena
standardnimi metodami. Navrhujeme izolované kmeny
kategorizovat na citlivé aZ vysoce rezistentni na zdkla-
dé kritérii ziskanych z predchazejiciho statistického
Setfeni velkého souboru kmen bakteridlniho druhu.
Zarazeni do skupiny s nejvy$8imi hodnotami MIC
a nejmensi zénou inhibice je pak fenotypovym atribu-
tem projevu vysoké rezistence bakteridlniho kmene.
Tato filozofie kategorizace je zCasti podloZena naSimi
poznatky (dosud nepublikovéno) a z&asti vysledky sta-
noveni interpretacnich kritérii pro ceftiofur u respira-
tornich onemocnéni prasat (Burton aj., 1996).
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3. ZAVER

Jak ukazal historicky vyvoj rezistence u mikroorga-
nismu, lze ocekavat, Ze Siroké pouZivani antibiotik pii-
nese s sebou rychlejsi vyvoj rezistentnich bakteridlnich
kment. Vzhledem k prokazané cirkulaci bakteridlnich
kmenti mezi zvifeci a lidskou populaci je feseni otdzek
rezistence na antibiotika problémem prvofadym. Do du-
sledku nckontrolované pouZivani antibiotik, spolu
s moznosti prenosu rezistence mezi mikroorganismy,
tvoii z bakteridlni rezistence na antibiotika problém,
kterému musi byt vénovéna ve veterinarni mediciné
soustavna pozornost.

Z piehledu vyplyva nutnost studia rezistence mikro-
organismi na antibiotika ve veterindarni mediciné ve
trech smérech:

V prvé fadé je to standardizace postupl stanovovani
rezistence na antibiotika ve veterinarni medicing.

Na zakladé Siroce porovnatelnych vysledki sledovat
trendy vyvoje rezistence.

Treti, ale ne v zavaznosti posledni smér, je detailni
prostudovani genetickych vektora rezistence a specific-
kych mechanismu rezistence. Studium téchto mecha-
nismu by poskytlo nové prostiedky k potlacovani rezis-
tence.
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INFORMATION INFORMACE

EUROPEAN SOCIETY FOR DOMESTIC ANIMAL REPRODUCTION
(ESDAR)

EVROPSKA SPOLECNOST PRO REPRODUKCI DOMACICH ZVIRAT
(ESDAR)

Tato nova spole¢nost byla zaloZena v roce 1996 s cilem pfispét k dal§imu porozumeéni vSech aspekti rozmno-
7ovéni domécich zvifat, tedy zvifat hospoddfskych a také téch, ktera Elovéka doprovazeji. Clenstvi v této orga-
nizaci je otevieno vSem, ktefi ukoncili veterindrni univerzitu a pracuji bud' ve veterinarni praxi, nebo ve vyzkumu,
Rocni pfispévek (120 NLG pro zapadni Evropu, 60 NLG pro vychodni Evropu) v sobé zahrnuje i vstupni poplatek
na kazdoro¢ni védeckou konferenci. Formulaf pro budouci ¢lenstvi je moZné ziskat na adrese: motlik @iapg.cas.cz
nebo B.van.der.Weijden@bdv.dgk.ruu.nl.

Prvni, velmi ispé$nd konference, kterd pfinesla intenzivni vyménu zkuSenosti mezi prkatickymi veterinarnimi
lékati a pracovniky v reprodukénim vyzkumu, se konala v roce 1997 v Mariensee v Némecku. Druha konference
se konala od 26. do 28. listopadu 1998 v Keszthely v Madarsku. Informace o této konferenci je moZné ziskat
a e-mailové adrese: biszkup @sunserv.katki.hu. Tfeti vyro¢ni konference se bude konat v Angers ve Francii od
25. do 27. listopadu 1999 a jejim organizitorem bude Dr. Marc Driancourt. Koneéné ¢tvrta vyrocni konference
v roce 2000 se bude konat v Praze a jeji organizaci je povéfen doc. Jan Motlik.

Zvané piednaiky na vyroénich konferencich jsou publikovany v plném rozsahu v Casopise Reproduction in
Domestic Animals.

V3echny dali informace o Evropskeé spolecnosti pro reprodukci domacich zvitat (ESDAR) a o jejich aktivitich
najdete na Society’s website homepage: http//www.tzv.fal.de/esdar.

Hilary Dobson
Faculty of Veterinary Sciences, Liverpool

(Volny pFeklad: Doc. MVDr. Jan Motli L DrSe.
zdstupce CR v ESDAR)
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POKYNY PRO AUTORY
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Original scientific papers, short communications, and selectively
reviews, that means papers based on the study of technical literature
and reviewing recent knowledge in the given field, are published in
this journal. Published papers are in Czech, Slovak or English. Each
manuscript must contain a short or a longer summary. The journal
also publishes readers’ views, remarks and comments in form of a text
in italics, gloss, letter to the editor, short contribution, review of a ma-
jor article, etc., and also experience of stays in foreign countries,
meetings and conferences.

The authors are fully responsible for the originality of their papers,
for its subject and formal correctness. The authors shall make a writ-
ten declaration that their papers have not been published in any other
information source.

The board of editors of this journal will decide on paper publica-
tion, with respect to expert opinions, scientific importance, contribu-
tion and quality of the paper. The editors accept papers approved to
print by the head of the workplace or papers with all the authors’
statement they approve it to print.

The extent of original papers shall not exceed ten typescript pages,
including tables, figures and graphs.
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with the paper text or graphical documentation should be provided
with the paper manuscript, indicating the used editor program. Tables,
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The title of the paper shall not exceed 85 strokes and it should
provide a clear-cut idea of the paper subject. Subtitles of the papers
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Abstract. It must present information selection of the contents and
conclusions of the paper, it is not a mere description of the paper. It
must present all substantial information contained in the paper. It shall
not exceed 170 words. It shall be written in full sentences, not in form
of keynotes and comprise base numerical data including statistical
data.

Introduction has to present the main reasons why the study was
conducted, and the circumstances of the studied problems should be
described in a very brief form. This introductory section also provides
information why the study has been undertaken.

Review of literature should be a short section, containing only
literary citations with close relation to the treated problem.

Only original method shall be described, in other cases it is suffi-
cient enough to cite the author of the used method and to mention
modifications of this method. This section shall also contain a descrip-
tion of experimental material and the method of result evaluation.

In the section Results, which is the core of the paper, figures and
graphs should be used rather than tables for presentation of quantita-
tive values. A statistical analysis of recorded values should be sum-
marized in tables. This section should not contain either theoretical
conclusions or deductions, but only factual data should be presented
here.

Discussion contains an evaluation of the study, potential shortco-
mings are discussed, and the results of the study are confronted with
previously published results (only those authors whose studies are in
closer relation with the published paper should be cited). The sections
Results and Discussion may be presented as one section only.

References in the manuscript are given in form of citations of the
author’s name and year of publication. A list of references should
contain publications cited in the manuscript only. References are listed
alphabetically by the first author’s name.

Key words should make it possible to retrieve the paper on the
basis of the animal species investigated, characteristics of their health,
husbandry conditions, applied substances, etc. The terms used in the
paper title should not be used as keywords.

If any abbreviation is used in the paper, it is necessary to mention
its full form at least once to avoid misunderstanding. The abbrevia-
tions should not be used in the title of the paper nor in the summary.

The author shall give his full name (and the names of other colla-
borators), academic, scientific and pedagogic titles, full address of his
workplace and postal code, telephone and fax number, or e-mail.
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