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ANTIBIOTIC RESISTANCE WITH BACTERIAL CAUSATIVE
AGENTS ISOLATED FROM DAIRY COW MASTITIS

REZISTENCIA K ANTIBIOTIKAM PRI BAKTERIALNYCH POVODCOCH
IZOLOVANYCH Z MASTITID DOJNIC

M. Vasil

Research Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: During 1993-1997. the sensitivity to antibiotics was studied in 648 strains of the mastitis bacterial causative
agents by the disk-agar diffusion test. Of them. Streproccocus sp. represented 40.4%. Staphyloccocus aureus 21.3%. coagu-
lase-negative staphyloccoci 15.7%, and other agents 22.5%. In 1995-97, there was a good sensitivity in the bacteria Strep-
toccocus sp.: Streptoccocus dysgalactiae showed 3.7% resistance against penicillin, oxacillin and chloramphenikol and 74%
resistance against erythromycine and oxytetracycline; Streptoccocus uberis showed 2.6% resistance against penicillin, oxa-
cillin and oxytetracycline; . betahemolytic streptoccoci™ showed 1.9 % resistance against oxytetracycline and 3.7% resistance
against penicillin. chloramphenikol. oxacillin and erytromycine. Staphvloccocus aureus was well sensitive to oxacillin in
96.9% and to chloramphenikol, erytromycine and oxytetracycline in 95.3%. whereas it was highly resistant to penicillin
(31.3%). Substantial improvement in chemosensitivity occurred in Streptoccocus uberis at erytromycine (from 87.2% to
94.9%) and oxytetracycline (from 91.5% t0 97.4%). A high resistance to tetracycline was recorded in Escherichia coli (28.6%
and 26.1%) and Pseudomonas aeruginosa (42.9% and 30.4%). In 1995-1997, a pronounced decrease in the resistance,
especially to oxacillin occurred in coagulase-negative staphylococci (from 19.3% 1o 8.3%). to erytromycine and oxytetracyc-
line (from 10.5% to 4.2%). In Corynebacterium pyogenes, the resistance of 15.0% to penicillin and erytromycine as well as
20.0% to chloramphenikol is high. Our results have proved that the need for setting up surveys of the sensitivity of bacterial
pathogens of mastitis to antibiotics, together with implementation of the principles of a rational therapy appears to be
inevitable.

resistance and susceptibility to antibiotics; bacterial causative agents of mastitis: penicillin; chloramphenicol; oxacillin;
erythromycin: oxytetracycline

ABSTRAKT: V pricbchu rokov 1993 az 1997 bola agar-difiznym testom sledovana citlivost k antibiotikam na 651 kmenoch
bakteridlnych povodceov mastitid. pricom 40,4 % tvorili baktérie s rodu Streptococcus, 21.3 % Staphylococceus aurens. 15.7 %
koagulazo-negativne stafylokoky a ostatni povodcovia predstavovali 22,5 %. V rokoch 1995 az 1997 v Streptococceus dysga-
lactiae vykizal 3.7% rezistenciu k penicilinu, oxacilinu a chloramfenikolu a 7,4% rezistenciu k erytromycinu a oxytetracyk-
linu, Streptococcus uberis vykizal 2,6% rezistenciu k penicilinu, oxacilinu a oxytetracyklinu a 5,1% rezistenciu
k chloramfenikolu a erytromycinu, ,betahemolytické streptokoky" vykazali 1.9% rezistenciu k oxytetracyklinu a 3.7% rezis-
tenciu k penicilinu, chloramtenikolu, oxacilinu a erytromycinu. Staphylococcus aureus bol dobre citlivy k oxacilinu v 96.9 %
a v 953 % bol citlivy k chloramfenikolu. erytromycinu a k oxytetracyklinu. ale vysoko rezistentny k penicilinu (31.3 %).
Podstatné zlepSenie citlivosti nastalo u Streptococcus uberts pri erytromycine (z 87,2 na 94,9 %) a oxytetracykline (z 91.5
na 97.4 %). Vysoki rezistencia k tetracyklinu bola zaznamenand pri Escherichia coli (28,6 a 26,1 %) a Pseudomonas aeru-
ginosa (42,9 a 304 %). V rokoch 1995 az 1997 pri koagulazo-negativnych stafylokokoch nastal vyznamny pokles rezistencie
najma k oxacilinu (z 19.3 na 8.3 %). k erytromycinu a oxytetracyklinu (z 10.5 na 4,2 %). Rezistencia 15.0 % k penicilinu
a erytromycinu. ako aj 20.0 % k chloramfenikolu u Corvnebacterium spp. je vysokd. Vysledky dokazuju. Ze potreba zosta-
vovania prehladov citlivosti zarodkov bakterialnych povodeov mastitid k antibiotikdm v sic¢innosti s uplatiovanim zisad
raciondlnej terapic sa javi ako nevyhnutnost.

rezistencia a citlivost k antibiotikam; bakteridlni pévodcovia mastitid: penicilin; chloramfenikol; oxacillin; erytromycin; oxy-
tetracyklin

UvoD nou antimikrobidlnou terapiou (Thornsberry
a i.,1997). Skutoc¢nost, Ze bakteridlni povodcovia si

Viicsina subklinickych a klinicky zjavnych foriem  schopni nadobudat rezistenciu voci pouzivanym anti-
mastitid je sposobend bakteridlnymi pdvodcami, pri-  biotikdm nas nati sledoval jej vyvoj. Citlivosti k de-
¢om ich zvlidnutic je mozné iba terapeuticky a to u¢in-  viatim antibiotikam u Klebsiella sp. a E. coli sa venuja
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Nomura ai (1994). Vyskyt rezistencie pri 105 kme-
noch Staphylococcus aureus k 11 antibiotikam sledo-
vali Aarestrub ai. (1995). Adesiyum (1995)
sledoval citlivost k antimikrobikam u 250 kmenov Srap-
hylococcus aureus, z ktorych bolo celkom rezistent-
nych 85 (24,0 %) kmefiov, najviac rezistentnych kme-
fiov bolo k penicilinu 59 (23,6 %) a ampicilinu 44
(17,6 %), pricom len tri (1,2 %) kmene vykazovali re-
zistenciu k methicilinu. Citlivost k antibiotikam
u Staphylococcus aureus, Streptococcus agalactiae,
S. dysgalactiae, S. uberis, Klebsiella pneumoniae a E.
coli izolovanych zo subklinickych mastitid dojnic opi-
suji Adyn ai. (1995), pricom najviac izolitov bolo
citlivych k enrofloxacinu, kanamycinu a gentamycinu.
Messier ai. (1994) udavaji, ze pri testovani citli-
vosti k viacerym antibiotikam bol Streptococcus aga-
lactiae 100,0% citlivy k erytromycinu a penicilinu.
Honkanen-Buzalski a1 (1994) sledovali cith-
vost k antibiotikdm celkom u 168 kmenov koagulazo-
-negativnych stafylokokov, pri¢om viSinu izolitov
tvorili Staphylococcus hyicus, S. simulans a S. epider-
midis. Vasil (1994) opisuje vyskyt rezistencic za ob-
dobie 1984 az 1992 u kmenov Staphylococcus aureus.,
kolagulazo-negativnych stafylokokov, Streprococcus
uberis, S. dysgakactiae, E. coli a Pseudomonas acrugino-
sa izolovanych z mastitid dojnic. Simko a Bart-
ko (1996) sa venuju vyskytu rezistencie k antimikro-
bikam u kmenov Staphylococcus aureus izolovanych
z mastitid oviec. Owens ai. (1997) sa venuji urCeniu
citlivosti k penicilinu a novobiocinu u kmenov Sta-
phylococus aureus, Staphylococcus sp., Streptococcus
agalactiae, S. dysgalactiae, S. uberis izolovanych zo
subklinickych mastitid dojnic. V sucasnosti takmer ne-
existuje antibiotikum, u ktorého nie je pri kmeioch
Staphylococcus aureus opisana rezistencia (Vasil,
1995). Pri Studovani prac réznych autorov (Havel-
ka, 1975, 1976; Federic¢ ai., 1977; Ziv, 1980;
Gedek, 1984;: Kotowski, 1991; Malinowski
a i., 1992) venovanych vyskytu rezistentnych kmenov
k antibiotikdm u bakteridlnych povodcov mastitid
mozZeme konStatoval, ze Streptococcus spp., o sa tyka
nadobudania rezistencie k antibiotikam. si povazované
za menej plastické mikroorganizmy, ako napriklad
Staphylococcus aureus, resp. zarodky z ¢elade Entero-
hacteriaceae.

Cielom préce bolo sledovat citlivost, resp. rezisten-
ciu bakteridlnych kmenov pdvodcov mastitid dojnic
v chovoch, v ktorych sa vykonalo neselektivne osetre-
nie mliecnej Zlazy antibiotikami a chemoterapeutikami
pri poslednom dojeni v laktacii, pripadne liecba klinic-
ky zjavnych foriem mastitid pocas laktacie.

MATERIAL A METODA

Sledovani bola citlivost, resp. rezistencia 651 kme-
fiov majoritnych a minoritnych patogénnych zirodkov
bakteridlnych povodcov mastitid, ktoré boli izolované

zo sekrétu mlie¢nej zlazy dojnic vySetrenych na vyskyt
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sekre¢nych porich vemena v prichchu rokov 1993 az
1997 v ramci chovov na vychodnom Slovensku. Odber
a spracovania vzorick boli vykonané podla IDF, Bulle-
tin No. 132 (1981). Agar-difazny test cithvost k pia-
tim antibiotikam bol vykonany podla Bauer-Kirbyvovej
metody (Bauer a i, 1966) na Miller-Hintonovom
(MH) agare (Imunna, S. Michalany) v Petriho miskiach
o priemere 90 az 100 mm a hribke 4 mm. Inokulum
pre sledovanie citlivosti testovanych kmenov patogén-
nych zarodkov k antibiotikam bolo pripravené podla
autorov. UrbaSkova a 1. (1985) tak. aby vysledny
zikal zodpovedal hustote 0.5 McFarlandove) zdkalovej
stupnice. Inokuldcia bola vykonana rozterom za pomo-
ci upravenych sterilnych vatovych tampénov. Odcita-
nic vysledkov testov sa vykonalo po 18hodinovej inku-
bicii platni v termostate pri teplote 37 °C.

Kontrola kvality pouzivanych pod a testaénych dis-
kov bola vykonana podla autorov Urbaskova ai.
(1985), a to referencnymi kmenmi: Staphylococcus au-
reus ATCC 25923, Pseudomonas acruginosa CNCTC
133/71 a Escherichia coli CCM 3954. Posudenie citli-
vosti k antibiotikam u jednotlivych sledovanych bakte-
ridlnych kmenov bolo vykonané na zaklade priemer-
nych inhibicnych zon opisanych autormi Owens ai.
(1990) a UrbasSkova a1 (1985). Sledovanie citli-
vosti bolo vykonané u piatich antibiotik. Boh pouzité
testacné antibiotické disky Lachema Brno, a to:

penicilin (PNC) - 10 m,).
chloramfenikol (CHF) - 30 pg
oxytetracyklin (OTTE) - 30 pg
oxacilin (OXAC) - 1l pg
erytromycin (ERYT) - 15 pg

Hodnotenie Casovej dynamiky vyvoja rezistencie
analyzou pocetnosti vyskytu rezistentnych a L;i(livych
kmeiov v sledovanych rokoch sme vykonali x~ testom
(Cervenka, 1975).

VYSLEDKY

V tab. I je uvedeny prehlad poctu vySetrenych vzo-
rick mlicka a bakteriologicky pozitivnych nélezov, kto-
ré pochadzali z chovov, v ktorych sa vykonivalo nese-
lektivne oSetrenie mlie¢nej Zlazy antibiotikami pri
poslednom dojeni v laktacii, ale aj lieCba mastitid pri
laktujicich dojniciach. Z 2 346 vySetrenych vzoriek
mlieka boli bakterialni povodceovia izolovani v 648 pri-
padoch. Streptococcus sp. boli 1zolované v 40,4 %,
Staphylococcus aureus v 21,3 %. koagulazo-negativne
stafylokoky v 15.7 % a ostatni povodcovia tvorili
22.5 %. Porovnanic vyskytu citlivych a rezistentnych
kmenov v rokoch 1993 az 1994 a v rokoch 1995 az
1997 (tab. 1) bolo Statisticky nevyznamné.

V tab. II je uvedeny percentualny vyskyt rezistencie
testovanych kmenov v rokoch 1993 az 1994, Vysledky
hovoria, 7e vyskyt rezistentnych kmenov Streprococcus
uberts pri erytromycine a pri oxytetracykline je vyssi,
pricom pri Streptococuus dysgalactiae a betahemoly-

VET. MED. - CZECH. 43. 1998 (7): 201-205



1. Prehlad poctu vyietrenych vzoriek mlicka a bakteriologickych nalezov — The number of milk samples examined and bacteriological

findings
Rok! 19931994 1995-1997 Celkom®
Pocert vyietrenych vzoriek' 1 248 1 098 2 346
Pocet bakteriologicky pozitivnych? 351 297 648
Pocet rezistentnych k antibiotikam® 1o 83 193
Pocet citlivyeh k antibiotikam® 241 214 455

Pocet kmenoy®

Pocet kmenov® Pocet kmenov

Bakteridlny povodea’

Pozitivnych” | Rezistentnych'” | Pozitivnych” |Rezistentnych'”| Pozitivnych” |Rezistentnych'”
Streptococcus dysgalactiae 29 5 27 6 56 N
Streptococcus uberis 47 12 39 8 86 18
.Betahemolytické streptokoky™!! 66 9 54 6 120 15
Staphylococcus aureus 74 21 64 22 138 43
Koaguldzo-negativne stafylokoky'? 54 28 48 20 105 48
Excherichia coli 21 8 22 7 43 15
Corynobacteriun spp 25 9 20 6 45 ]
Pseudomanas aeruginosa 35 18 23 10 58 28

2 3 . 3 4 X s ; s o8 - i e i : v

|ycnr. total, “number of the samples examined. “number of bacteriologically positive. “number of resistant of antibiotics. "number of sensitive

— 7, . " k 5 " x 4 . s 10 . . 1" .

to antibiotics. "bacterial etiological agents. "number of strains. “number of positive. " number of resistant. " betahaemolytical streptococei™.
>

"couglllnsc~|\cg:l(lvc staphylococci

1. Percentualny vyskyt rezistencie testovanych kimenov (1993 az 1994) — Percentage of resistance of the strains tested (1993 1o 1994)

Povodea) . Pocet ; Vyskyt rezistencie® (v %)

mEa0Y PNC CHF OXAC ERYT OTTE
Streptococeus dvsgalactiae 29 3.5 3.5 3.5 6,9 6,9
Streptococeus uberiy 47 4.3 2.1 43 12.8 8.5
..Betahemolytické streptokoky™ 66 6.1 1.5 4.6 4.5 1.5
Staphylococcus aureus 74 24.3 4.1 4.1 2,7 54
Koagulizo-negativne stafylokoky® 57 35.1 53 19.3 10,5 10,5
Escherichia coli 21 - 143 - - 28.6
Corynebacterium spp 25 16 20,0 12,0 8.0 20.0
Pseudomonas acruginosa 35 - 349 - - 429

| 2 ; T 4 : R 2 :
agent. “number. “resistance occurrence. betahacmolytical streptococci™, “coagulase-negative staphylococi

tickych streptokokoch™ bola citlivost dobra. Dobra cit-
livost Streptococcus sp. k testovanym antibiotikam pre-
trvavala aj v dalSich rokoch, t.). v rokoch 1995 az 1997
(tab. III), ked sme zaznamenali zlepSenie citlivosti
u Streptococcus uberis pri erytromycine a oxytetracyk-
line. Pri Staphylococcus aureus bol vyskyt rezistent-
nych kmenov v rokoch 1993 az 1994 voci penicilinu
24,3 %, ktory v dalSich rokoch 1995 az 1997 stipol na
33,4 % (tab. I1I). Nepriaznivy stav bol zaznamenany vo
vyskyte kmenov rezistentnych k antibiotikim u Pseu-
domonas aeruginosa a Escherichia coli.

V tab. III je percentudlne vyjadrend frekvencia vys-
kytu rezistencie testovanych kmenov za posledné tri
roky sledovania (1995 az 1997). Ako vyplyva z vysled-
kov, nastal pokles vo vyskyte kmenov patogénov rezis-
tentnych k testovanym antibiotikam, ale vyskyt rezis-
tentnych kmenov Staphylococcus sp. k penicilinu je
vysoky. Pscudomonas aeruginosa, Escherichia coli
a Corynebacterium spp. dokumentuji svoju slaba citli-

VET. MED. - CZECH. 43, 1998 (7): 201-205

vosl k testovanym antibiotikam, podobne ako aj v pre-
chadzajucich rokoch, a to 1 napriek tomu, Ze u kmenov
Escherichia coli bol vyskyt rezistencie k chloramfeni-
kolu len 8,7 %.

DISKUSIA

Ziskané vysledky rezistencie k penicilinu a dalSim
sledovanym antibiotikam sa pri Staphylococcus aureus
do znacnej miery zhoduji s vysledkami, ktoré dosiahli
Havelka (1975, 1976), Federic a 1. (1988)
a Vasil (1992), pricom Malinowski ai. (1992)
pri Staphylococcus aureus udavaju 48,6% rezistenciu
k penicilinua Simko a Bartko (1996) udivaji
az 60,0% vyskyt rezistentnych kmefiov Staphylococcus
aureus Kk penicilinu, ked tieto izolovali z klinicky zjav-
nych mastitid oviec.
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I11. Percentudlny vyskyt rezistencie testovanych kmenov (1995 az 1997)

Percentage of rezistance of the strains tested (1995 o 1997)

bvodical p(,‘?c‘ . Vyskyl rezistencie® (v %)

Kmenay PNC CHF OXAC ERYT OTTE
Streptococcus dysgalactiae 27 37 37 37 74 7.4
Streptococcus uberis 39 2.6 S 2.6 5.1 2.6
..Betahemolytické streptokoky** 54 3.7 37 37 3.7 19
Staphylococceus aureus 64 313 4.7 3.1 4.7 4.7
Koaguldzo-negativne stafylokoky® 48 33.4 6.2 8.3 4.2 4.2
Escherichia coli 22 - 87 - 26,1
Corynobacterium spp 20 15.0 20.0 5.0 15.0 5.0
Pseudomonas aeruginosa 23 - 34.8 - - 30.4

1 2 X 4 w S
agent, “number. “resistance occurrence, .betahaemolytical streptococei”. “coagulase negative staphylococcr

Ak berieme do uvahy, Ze stav vo vyskyte rezistencie
kmenov Streptococcus spp., pokial nepresiahne 10,0%
troven, je mozné v sulade s dlhodobymi prehladmi cit-
livosti povazoval za bezny (Vasil a Federic,
1990), potom prezentované vysledky citlivosti k anti-
biotikam pri Streptococcus spp. umoziuju konStatovat,
ze tato je u danych patogénov relativne dobra.

Kotowski (1991) udava pri 24 kmenoch Strepto-
coccus agalactiae izolovanych z klinickych mastitid
dojnic citlivost k penicilinu 91.7 %. dalej u streptomy-
cinu 50,0% citlivost, u oxytetracyklinu 62,5%, u nco-
mycinu 79.2% a u erytromycinu 66.6% citlivost. Autor
dalej konStatuje, Ze u kmenov Staphylococcus aureus
bola rezistencia k penicilinu a ncomycinu 62,5 %,
k streptomycinu, oxytetracyklinu a erytromycinu 25,0 %.
U kmenoch Escherichia coli zaznamenal 30,.8% rezis-
tenciu voci oxyletracyklinu, 20,0% rezistenciu vodi
streptomycinu, pricom voci erytromycinu udava 11,2%
necitlivost. Malinowski a i (1992) pri sledovani
citlivosti k antibiotikam u 218 kmenov Staphylococcus
aureus udavaju citlivost k neomycinu 87,0 %, k chlo-
ramfenikolu 85,8 % a k erytromycinu 84,7 %, pricom
22 testovanych kmenov Escherichia coli bolo najlepsie
citlivych k streptomycinu (78,9 %) a k neomycinu
(75,0 %).

Minoritné patogénne zarodky Corynebacterium spp.
preukazali vysoky stupen rezistencie k testovanym an-
tibiotikam az na 5,0% rezistenciu k oxacilinu a oxytet-
racyklinu, pricom vysledky si podobné, ako udavaju
Kérmendy (1977)a Vasil (1994).

Vysledky naznacCuju, ze vyskyt rezistencie k sledo-
vanym antibiotikam pri Pseudomonas aeruginosa a Es-
cherichia coli az na chloramfenikol v poslednych ro-
koch je nepriaznivy, ale je §tastim, Ze tito povodcovia
mastitid si v nasich podmienkach skuto¢ne minoritny-
mi a ich zastipenie v etiologii tejto choroby nepredsta-
vuje viac ako 2,0 %.

Mali by sme mat na zreteli, Ze v novych chovatel-
skych podmienkach chovu dojnic nastupuju kvalitativ-
ne nové epizootologicko-zoohygienické vizby (Va-
sil, 1992; Pacajova a Venglovsky. 1997)
a z tychto dovodov sledovanie vyskytu rezistencie bak-
teridlnych povodcov mastitid nadobida na vyzname.
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Potrebu sledovania rezistencie bakterialnych povoccov
k antibiotikam umocnuje aj mnozstvo intramamarnych
pripravkov pouzivanych v liecbe mastitid. avsak je po-
trebné poznamenat, ze podla publikovanych vysledkov

Je najucinnejsia taka liecba mastitid. pri ktorej volba

pripravku vychadza z dlhodobych prehladov citlivosti
k antibiotikam u povodcov zapalov mlieénej Zlazy
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METABOLIC EFFECT OF IODINE ADDITION IN LAYING HENS'

METABOLICKA ODEZVA ADITIVNIHO PRIJMU JODU U NOSNIC

V. Kroupové', P. Kratochvil', S. Kaufmannz, J. Kursa', J. Travnicek'

\ University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic
“ University Munich, Institute for Physiology, Physiological Chemistry and Animal
Nutrition Munich, Germany

ABSTRACT: The objective of this study was to reveal potential production and metabolic risks in laying hens with targeted
production of consumer eggs with high iodine content. A trial lasted 74 days and was conducted in four groups of hens
(n = 11) of laying type Hisex Brown. All groups of hens had a free choice of complete feed mixture for laying hens - N,
These iodine additions per | kg of feed mixture were applied to experimental groups: 3.5 mg to group B. 1.3 and 10.0 mg
to group C. 7.0 and 15.0 mg to group D. Hen weight (Tab. I). and feed and water intake (Tab. II) were determined during
the trial. lodine content in yolk (Tab. IIT) was determined colorimetrically after alkaline digestion. These methodical principles
were used to determine blood parameters: hemoglobin content in blood as hemoglobin cyanide (Fig. 1), leukocyte counts in
blood - microscopically in Biirker chamber (Fig. 2), plasma cholesterol — reaction with acetic anhydride (Fig. 4), total protein —
biuret reaction (Fig. 3), protein fractions — electrophoresis on cellulose acetate foils (Tab. 1V). triiodothyronine — RIA (Tab. 1V).
lodine supplements significantly (P < 0.01) stimulated an increase in iodine concentration in yolk. ranging from 2 303 + 691
in control group A to 23 592 £ 9 436 pg/kg of fresh matter after an addition of 15 mg I/kg of feed. Significantly higher feed
consumption (P < 0.01) in groups C and D receiving the highest additions of iodine was accompanied by a significant decrease
in water intake (P < 0.01). lodine load was followed by a significant decrease in hemoglobin content (P < 0.01) only at the
intake of 1S mg I per kg of feed. The character of changes in leukocyte counts and protein content in blood plasma in
experimental groups did not differ very much from the control group under iodine load. A significant increase in gamma-
globulin content (P < 0.01) was observed after additions of more than 7 mg I per kg of feed. Plasma cholesterol content
increased significantly (P < 0.01) only after an addition ol 15 mg I per kg of feed. Triiodothyronine content in blood plasma
was increasing after additive iodine intake while the difference from control group was significant (P < 0.01) after additions
of more than 7 mg | per kg of feed. A significant decrease in hemoglobin content and an increase in cholesterol content in
blood plasma following an addition of 15 mg of iodine, accompanied by higher of gamma-globulin and triiodothyronine
concentrations after the additive intake of 7-15 mg iodine per kg of feed. suggest a metabolic action of iodine that should
be studied in greater detail with respect to production of iodine-enriched cggs.

iodine surplus: egg yolk: feed consumption: blood parameters

ABSTRAKT: U ¢tyf skupin nosnic (n = 11) byl sledovin po dobu 74 dna vliv pfidavki jodu (1,3; 3,5: 7.0: 10,0 a 15,0 mg/kg
kompletni krmné smési pro nosnice = Nj) na hmotnost zvifat, spotfebu krmiva, sniSku, obsah jodu ve Zloutku a na krevni
parametry (hemoglobin, leukocyty. cholesterol. celkova bilkovina. bilkovinné frakce a trijodtyronin). Pouzité pfidavky jodu
se vyznamné odrazily (P < 0.01) na vzestupu koncentrace jodu ve Zloutku od 2 303 + 691 u kontrolni skupiny A az do 23 592 *
9 436 pg/kg Cerstvé hmoty pii piidavku 15 mg I/kg krmné smési. Vyznamné vy33i spoticba krmné smési (P < 0.01) u skupin
C a D s nejvySSimi pridavky jodu byla provizena vyznamnym poklesem piijmu vody (P < 0,01). Po zitézi jodem doslo
k vyznamnému poklesu hemoglobinu (P < 0,01) pouze pii piijmu 15 mg I/kg krmné smési. Charakter zmén poctu leukocyti
a obsahu bilkovin v krevni plazmé se u pokusnych skupin béhem jodové ziatéze vyznamné neliSil od skupiny kontrolni.
K vyznamnému vzestupu zastoupeni y-globulinii (P < 0.01) doslo pfi aditivnim pfidavku jodu nad 7 mg/kg krmné smési.
Obsah cholesterolu v krevni plazmé se vyznamné zvysil (P < 0.01) pouze pii divee 15 mg I/kg krmné smési. Obsah
trijodtyroninu v krevni plazmé pfi aditivnim pfijmu jodu narastal a vyznamného rozdilu (P < 0.01) oproti kontrolni skupiné
dosahoval u pridavkt nad 7 mg I/kg krmné smési. Vyznamny pokles hemoglobinu a nirast cholesterolu v krevni plazmé pri
piidavku 15 mg jodu. provizeny vy3si Grovni gamaglobulini a trijodtyroninu pfi aditivnim pfijmu 7 az 15 mg jodu v | kg
smési. signalizuje metabolické uplatnéni jodu. které je nutné podrobnéji prostudovat pii zavedeni produkce jodem obohace-
nych vajec.

nadbytek jodu: vajecny Zloutek: spoticba krmiva: krevni parametry

* Supported by the Grant Agency of the Czech Republic (Grant No. 524/96/0853)
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VoD

Reseni nedostatku jodu v mnoha zemich svéta, mezi
nimi i v Ceské republice, (Zamrazil, 1989; De-
lange, 1994) je spojeno se zvySenym zdajmem o obo-
haceni krmnych davek hospodiiskych zvifat jodem
(Sommer aj., 1994) s cilem nabidnout lidské popu-
laci bohaté zdroje jodu v podobé mléka, masa a vajec
(Korber aj., 1985; Anke aj., 1994: Herzig
a Kursa, 1997). Ve vejcich lze obsah jodu v bilku
a zvIasté ve zloutku mnohonasobné zvysit (Richter,
1995: Kaufmann, 1997: Kroupova aj., 1997).
Sirdi vyuZiti vajec jako zdroje jodu je omezeno vyso-
kym obsahem cholesterolu ve Zloutku. Z tohoto hledis-
ka je Zzadouci cilené zvySit obsah jodu ve Zloutku nad
20 000 pg/kg cerstvé hmoty. Pri této koncentraci po-
kryva piijem jednoho vejce tii- az ¢tyidenni poticbu
jodu u ¢lovéka. Pro dosazeni vice nez 20 000 pg jodu
v kg Cerstvé hmoty zloutku je nutné obohatit krmnou
smés o vice nez 10 mg I/kg. S ohledem na moZné du-
sledky nadbytku jodu u zvifat a u ¢lovéka je Evrop-
skou normou 96/7/EWG obsah 10 mg I/kg krmiva uda-
van jako maximalni. Nazory na droven nadbytku jodu,
pil niz jsou pozoroviny pfiznaky toxicity. se u raznych
druha zvirat h$i (Phillips a).. 1988). U nosnic do-
chazi pri koncentraci 40 mg I/kg smési k poklesu snas-
ky, k retardaci ovulace a k zanétam vejcovodu (Rich -
ter, 1995).

PredloZena price je zaméfena na odhaleni piipad-
nych metabolickych a produkénich rizik u nosnic
s nadbytecnym prijmem jodu v souvislosti s produkei
Jodem obohacenych vajec*.

MATERIAL A METODY
Pokusni zvirata

Pro pokus byly zvoleny ¢tyfi skupiny nosnic (n = 11)
nosného typu Hisex hnédy na pocatku prvého snasko-
vého cyklu v zafi 1996. Nosnice byly ustijeny v bo-
xech na hluboké podestylce, primérna denni a nocni
teplota 20 °C a 24hodinové osvétleni.

Vsechny skupiny piijimaly ad libitum kompletni
krmnou smés N s obsahem jodu 0,3 mg/kg. Pokusnym
skupinam byl do smési N pridan premix jodidu dra-
selného dle rozpisu:

skupina aditivni pridavek jodu mg/kg smési N,
I az 34 dnl pokusu 35 az 74 dnu pokusu
A - kontrolni 0 0
B — pokusni 3.5 3.5
C - pokusni 1.3 10
D - pokusna 7 15

Uplatnéni zatéze jodem bylo otestovano stanovenim
jodu ve vajecném Zzloutku.

208

Fyziologicka sledovani

Denni spotieba krmné smési na kus byla prepocitana
na kg hmotnost slepice pii 100% snasce. Spotieba vo-
dy byla mérena denné¢ a byla prepocitina na 100 g spo-
tfebované krmné smési. Hmotnost slepic byla zjiStova-
na vizenim individudln¢ kazdy tyden. Intenzita snasky
a pramérna hmotnost vajec byla zaznamenavana denné.

Jod ve vajecném zloutku byl stanoven po alkalické
digesci kolorimetricky dle Sandella a Kolt-
hoffa (1937) v modifikaci Bednadfte aj. (1964).

Krev pro vySetieni byla odebirdna v intervalech jed-
noho az dvou tydnt z loketni Zily. Hodnoty krevnich
parametr pfedstavuji priméry vySetieni provedenych
v Casovém uscku 1. az 34. a 35. az 74. den pokusu.
Jako protisrazlivého Cinidla bylo pouzito heparinu. Pii
stanoveni krevnich parametri byly pouzity klasické
metody (hemoglobin v krvi jako hemoglobincyanid,
pocet leukocytu v krvi — mikroskopicky v Birkerove
komdrce, cholesterol v krevni plazmé — rcakce s ace-
tanhydridem. celkova bilkovina — biuretova reakce, bil-
kovinné frakce — clektroforéza na celulézoacetatovych
foliich, trijodtyronin = RIA souprava firmy Immuno-
tech).

Statistické zhodnoceni vysledka pozorovini bylo
provedeno na pocitatovém programu Statplus. Vy-
znamnost rozdild pramérnych hodnot sledovanych pa-
rametru byla posouzena T-testem.

VYSLEDKY

Pri prabézném pozorovani kondice a zdravotniho
stavu nosnic nebyly ani pit maximalni jodové zatézi
pozorovany klinick¢ projevy onemocnéni, nedoslo ke
zhorSeni kondice ani k dhynim.

Hmotnost nosnic se u pokusnych skupin mezi sebou
vyznamné neliSila a v tab. T je uveden jejich celkovy
pramér. Béhem pokusu doslo jak u kontrolni. tak u po-
kusnych skupin k poklesu hmotnosti (95,5 a 96,4 %
vychoziho stavu) souvisejiciho s prubéhem snasky.
Snaska klesala béhem pokusu u skupiny A a C na
80 %. u skupin B a D na 84 a 86 %. Jodova zatéz se
vyznamné neuplatnila na pramérné hmotnosti vajec
(53,3 a7 56,2 g).

. Hinotnost nosnic¢ (g) pii aditivonim prijmu jodu - Live weight of
laying hens (g) at additive 10dine intake

Kontrolni skupina — Pokusné skupiny —
: B. C. D*
(=11 (n=33)
\ \'| \ ‘\
Pied pokusem! 1613 120 1 684 157
Béhem pokusu” 1 540 151 1 624 154

'before trial, “during trial, “control group - A, “experimental groups
B.C. D
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11 Spoticba krmné smési Ny a vody pit aditivnim piipmu jodu v pribéhu 74 dni - Consumption of feed mixture Ny and water at additive
1odine itake within 74 days

i Prijem jodu’ { Denni spotieba Ny na kg hmotnosti pit 100% snasee ' (g) Spotieba vody na 100 g N* (ml)
Skupina ke N — - .
(mg/kg Ny) | X T 5 X 5,
A 0 90.2 | 225 181.2 197
B 35-3.5 93.0 \ 3.8 183.0 18.3
(¢ 1.3-10.0 130" 20,6 136,07 26.4
D 7.0-15.0 97.1 511 157.0" 24.0
= P <001

| 2 V ’ | '
group, “1odine intake, “daily consumption per kg of live weight at 100% egg production, “water intake per 100 ¢ N

LT Pramérny obsah jodu ve vajecném zloutku u nosnic zatizenych aditivnim pfijmem jodu — Average iodine content in egg yolk in laying
hens with a load of additive 1odine intake

Piidavek jodu v mg/kg smeési N, 0 1.3 3.5 7.0 10.0 15.0
Pramérny obsah jodu X [ 2303 3743" 4762" 7 534" 16 614" 23 592"
v Hg/lkg cerstve hmoty S 691 325 799 1013 51359 9 436
Zloutku~ s & -

" 55 20 15 25 17 30

P <001

1 i 2 -
iodine addition in mg/kg of teed mixture N . “average iodine content in g/kg of fresh yolk matter

I Pramérna koncentrace hemoglobimu 75
(g/l) v krvi nosnic béhem aditivniho

podivani jodu v davkich od 1.3 do

15 mg/kg krmne smést Ny skupina 70
A = kontrolni. skupiny B. C. D =

pokusné - Average hemoglobin con

centrations (g/1) in the blood of laying 65 T
hens at additive appheations of 1odine <
at doses from 1.3 to 1S mg per kg of =9
feed mixture N, group A = control, 60 +—

groups B, C. D = experimental

=1 0. den - day 0 55 1
72 | az 34 den podavini jodu
days | to 34 of iodine application
= 35, az 74. den podavini jodu 50
days 35 to 74 of iodine application 0 0 0 0 3,5 35 0 1,3 10 0 7 15
mg/kg

Spotieba krmn¢ smési (tab. II) byla vyznam¢ vyssi  (skupina A a B). V dalSim obdobi doSlo k vyznamné-
u skupiny C (P < 0.01) pfi piijmu jodu 1.3 a 10 mg/kg.  mu nartstu (P < 0,01) poctu leukocyta bez ohledu na
Spotieba vody byla u této skupiny naopak vyznamné pridavku jodu. Také v nasledujicim obdobi nebyly

nizsi (P < 0.01). zmény v poctu leukocytt ovlivnény prijmem jodu.
Pramérny obsah jodu ve Zloutcich vajec (tab. I1I) Charakter zmén stavu celkové bilkoviny v krevni
vyznamné narGstal (P < 0,01) s narastem pridavku jodu  plazmé (obr. 3) se u nosnic zatéZovanych jodem
az na 23 592 £ 9 436 ng/ke. a u skupiny kontrolni od sebe vyznamné nelisily.
Obsah hemoglobinu v krvi (obr. 1) byl vesmés Procentudlni zastoupeni frakei krevnich bilkovin
nizsi nez 70 g/l. Béhem pokusu klesal hemoglobin  (tab. 1V.) se ve viech skupindch vyznacovalo Sirokou

jak u kontrolni skupiny, tak u skupin B a D. U sku- individudlni variabilitou. Nejnizsi zastoupeni y-globu-
piny C s nenizsi pocatecni hodnotou hemoglobinu  lind bylo v kontrolni skupiné A a v pokusné skupin¢ B
60.4 ¢/l postupné narastal. a to i pit davee 10 mg  pii pridavku 3.5 mg Vkg smési N . Pfi zkrmovini smé-
I[/kg smési N . Ve skupiné D zatizené jodem nejvice.  si s pfidavkem vice nez 3.5 mg I/kg piesahovalo jiz
doslo na rozdil od skupin A, B a C k vyznamnému  pramérné zastoupeni y-globulini 20 % a u pridavku
poklesu (P < 0.01). 15 mg I/kg krmné smési dosdhlo 29.8 % (P < 0.01).

Rozdily v poctu leukocyti (obr. 2) mezi skupinami Toto zvyseni je v porovndni s kontrolni skupinou vy-
dosahovaly jeste pred zahdjenim experimentu 9 G/ znamné (P < 0,05). Vzestup y-globulind byl provizen
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2. Pramérny poZet leukocyti (G/1)
v krvi nosnic pi aditivnim podavani
jodu v davkich od 1.3 do 15 mg/kg

krmné smési N; skupina A = kontrolni.
skupiny B, C. D = pokusné — Average
leukocyte counts (G/1) in the blood of
laying hens at additive applications of
iodine at doses from 1.3 to 15 mg per
kg of feed mixture Ny, group A = con
trol, groups B. C. D = experimental

3 0. den - day 0
| az 34. den podavini jodu - days
I to 34 of iodine application

B3 35. a7 74 den podavani jodu - days

0 0 35 35 0
mg/kg

1,3 10 0 7 15

35 to 74 of iodine application 0 0
3. Pramérny obsah celkovych bilkovin 60
(g/l) v krevni plazmé nosnic pii aditiv-
nim podavini jodu v divkich od 1.3 do 55
15 mg/kg Krmné smési N skupina A =
kontrolni. skupiny B. C. D = pokusné — 50
Average content of total proteins (g/l)
in the blood plasma of laying hens at ad 45 -
ditive applhications of iodine at doses -
from 1.3 to 15 mg per kg of feed mix 80
ture N, group A = control. groups B. 40 1
C. D = experimental

35 1

0. den — day 0
@ |.az 34. den poda 30

1 10 34 of iodine :
B2 35. az 74. den podavini jodu — days

35 1o 74 of iodine application
4. Primérna koncentrace cholesterolu 55
(mmol/l) v krevni plazmé nosnic pit adi-
tivnim podavani jodu v davkach od 1.3 5
do 15 mg/kg krmné smési N; skupina 45
A = kontrolni. skupiny B, C, D =
pokusné — Average cholesterol concen- 4
trations (mmol/l) in the blood plasma of A
laying hens at additive applications of = 35
iodine at doses from 1.3 to 15 mg per 2 3
kg of feed mixture N‘. group A = con- E
trol, groups B. C. D = experimental 2,5 1
01 0. den - day 0 2 1
72 |.az 34. den podavini jodu - days 1.5

I 10 34 of iodine application i
E21 35 az 74. den podavini jodu - days 1+

35 1o 74 of iodine application 0 0

vétsinou poklesem o -globulin a pfi davee 15 mg/kg
1 poklesem a o5-globulinG (P < 0,01).

Koncentrace cholesterolu (obr. 4) vykazovala po ce-
lou dobu stabilni droven. Pouze u skupiny D doslo
k vysoce vyznamnému vzestupu (P < 0.01) pii zkrmo
véani smési obohacené o 15 mg I/kg.

Trijodtyronin v krevni plazmé se vyznamné zvyso-
val v porovnani s kontrolni skupinou jiZz od piidavku
3.5 mg/kg Ny (P < 0.05), pfi pfidavku 15 mg/kg N,

210

0 0. 3,5 3,5 0 0 7 15

mg/kg

1,3 10

vzrostla jeho hodnota vyznamné (P < 0,01) na 4,6 +
1.3 nmol/I.

DIS

L

Nadbyte¢nym pifjmem jodu lz¢ u nosnic béhem né-
kolika dnii cilené zvysit jeho obsah ve vejeich odstup-
nované dle pozadavka spotiebitele (Richter. 1995:
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IV, Bilkovinné frakee a trjodtyromn v Krevni plazmé nosme (1 = 10) pit aditivnim piijmu jodua — Protein fractions and tritodothyronine
content in the blood plasma of laying hens (n = 10) at additive 1odine intake

Aditivni prijem jodu mg” (mg/kg N|)
Frakee krevnich
bilkovin! 0 1.3 35 7.0 10.0 15.0
B X 5\ ¥ 5 i % v 5 x 5 v 5

Albumin (%) 43.2 1.6 49.4 10.7 | 47.2 6.1 39.2 8.5 438 4.7 48.4 0.6
«, - globulin (%) 8.6 27 6.4 3 | B 25 %t 23 48" | 07 8 13
«, - globulin (%) 8.7 4.7 6.9 42 | 6l 17 7.2 28 8.2 1.6 307 2.0
B - globulin (%) 238 8.6 203 6.8 | 208 6.8 19.1 8.3 225 4.2 15 12.8
¥ - globulin %) | 165 79 | 170 54 | 208 61 | 208" 61 | 207 56 | 298| 98
Trijodtyromn® (nmol/l) F 1.4 33 0.8 3.0 0.8 42" 0.6 45" 1.2 46 I3

P <0.01

| T 30 1 . : "
blood protein fractions, “triiodothyronine. “additive iodine intake

Kroupova aj..1997: Kaufmann. 1997). Jodem
obohacena vejee predstavuji cenny zdroj jodu. Vzhle-
dem k vysokému obsahu cholesterolu ve vejeich se ja-
ko zajimava varianta jevi i produkee specidlniho sorti-
mentu vajec s obsahem jodu ve Zloutku nad 20 000
pe/kg Cerstvé hmoty. Takto obohacené vejee pokryvi
tfi- az Ctyidenni potiebu jodu pro cloveka. Spoticha

jednoho az dvou vajec v tydnu jako zdroje jodu je
unosnd i pii dietach zamérenych na omezeni piijmu
cholesterolu.

Narust obsahu jodu ve zloutku v zavislosti na urovni
Jjeho pridavku ke krmné smési N (tab. I1D) je v souladu
se zjisténim Richtera (1995) 1 Kaulmannové
(1997). Koncentrace 20 000 pg I/kg Cerstvého zloutku
Ize docilit teprve piit pridavku vice nez 10 mg I/kg
krmné smési, coz je horni hranice Evropské normy
96/7/EWG pro obsah jodu v krmivech. Rozsah zdravot-
nich a metabolickych dusledku pii zkrmovani krmiv
s vyS§§im obsahem jodu neni zatim presné vymezen.
Rambeck aj. (1997) nepozorovali u prasat ani pii
davkiach 30 mg I/kg suSiny krmiva vyznamné zmény
v jate¢né hmotnosti, ve vyuZiti krmiva a v kvalité ma-
Nevyznamné rozdily mezi skupinou kontrolni
a skupinami zat¢zovanymi jodem v hmotnosti (tab. 1)
a v produkcnich parametrech odpovida nalezam
Kaulfmannové (1997). Vysvétleni pro vyssi spol-
febu krmiva a nizsi prijem vody u skupin C a D s nej-
ni davkami jodu (tab. II) Ize spatfovat v moznych
zménich energetického metabolismu pod viivem vyso-
ké zatéze Stitné Zlizy jodem. Na skutecnost, ze divka
nad 10 mg I/kg smési jiz ovliviiuje ¢innost Stitn¢ Zlizy
poukazuji i ndlezy autord Groppel aj. (1991). Pii
piidavku 10 mg I/kg susiny krmiva u kufecich brojlera
bylo zaznamenano vyznamné zvétSeni Stitné zlazy. Na
zakladé tohoto nalezu pak lze ocekavat i nékteré zmény
v ukazatelich souvisejicich primo s intenzitou latkové
premény.

V kontrolni i pokusnych skupindch byl stav hemo-
globinu v krvi vesmés niZsi (obr. 1). nez se uvadi
v obecné normé pro drabez (Richter aj.. 1983). Lze
predpoklidat. Ze tato mirnd anemic mladych nosnic
souvisela se sniagkou. pripadné s nizsi biologickou kva-

Sd
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litou pouzité krmné smési. Za vyznamnou lze povazo-
vat skutecnost, ze teprve pii pridavku 15 mg jodu byl
raznamenan vyznamny pokles hemoglobinu v porov-
nani s kontrolni a ostatnimi pokusnymi skupinami.

Srovnatelné zmény poctu leukoceytd (obr. 2) bez
ohledu na aplikovany pridavek jodu sveédci o tom, 7e
luxusni piijem jodu nepsobil iritatné ani inhibicné na
stav leukoceytu v periferni Krvi.

Statisticky vyznamny vzestup cholesterolémic pii
podivani 15 mg I/kg smési Ny (P < 0.01)poukazuje na
Casto diskutované uplatnéni vySSi drovné jodu v tuko-
vém metabolizmu (Garber aj.. 1992; Garwin aj.
1992). Zjistény vzestup cholesterolu (obr. 4) neodpovi-
da nazoru autort Garwin aj. (1992) o priznivém vli-
vu jodu na redukei cholesterolémie. K vysvétleni toho-
o nesouladu bude nutné upresnit. zda pii extrémné
vysokych davkich jodu nedochazi ke zméné jeho acin-
ku v souvislosti § hypotyreoznim stavem.

Kontinudlni nardst trijodtyroninu pii jodové zatézi
(tab. IV), ktery byl pii ddavkach 7 az 15 mg I/kg smési
statisticky vyznamny (P < 0,01), poukazuje v souladu
se zpStenim Groppela aj. (1991) na zmény ¢innosti
stitné zlazy pod vlivem vysokého piijmu jodu. Pii pitve
nami sledovanych nosnic (Kratochvil ap. 1998)
byl pfi nejvyssSim zatizeni jodem pozorovan. na rozdil
od adaju Groppela aj. (1991), vyznamny pokles
hmotnosti §titné zlazy a snizeni vysky tyreocyta. Také
tento ndlez naznacuje spise tendenci ke vzniku hypoty-
reozy pod vlivem pomérné dlouhodobé (74 dnu) a vy-
sok¢ zdtéze jodem. Do tohoto komplexu zmén je mozné
zafadit i statisticky vyznamny narast y-globulint
(tab. TV) pii luxusnim piijmu jodu. Lze piedpokladat,
ze pit nahlém zvyseni piijmu jodu po jeho predchozim
nedostatku je efekt luxusniho prijmu jodu v imunitnim
systému jesté vyrazné)Si a maze prispét k rozvinuti za-
nétu §titné zlazy a autoimunich reakci.

V souladu s vymezenym cilem price z dosazenych
vysledkt vyplyva. Ze 74denni zatéZ nosnic nadby-
te¢nym prijmem jodu az do drovné 15 mg I/kg smési
nepiedstavuje akutni riziko ohroZeni zdravi a snisky
nosnic pri produkei konzumnich, jodem obohacenych

vajec.
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Vyznamny vzestup trijodtyroninu, cholesterolu
a procentudlniho zastoupeni y-globulind v krevni plaz-
mé pii aditivnim pfijmu jodu nad 7 mg/kg krmné smési
je podnétem pro podrobng;si studium parametri prova-
zejicich tyreopatie v souvislosti s nadbytkem jodu.
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MICROBIAL CONTAMINATION OF VETERINARY MEDICAMENTS
AND DRUGS IN THE CZECH REPUBLIC 1993 TO 1996

MIKROBIALNI KONTAMINACE VETERINARNICH PREPARATU
A LECIV V CESKE REPUBLICE V LETECH 1993 AZ 1996

L. Pokludova, A. Hera

Institute for State Control of Veterinary Biologicals and Medicaments, Brno, Czech
Republic

ABSTRACT: A survey of results of microbiological quality control of veterinary pharmaceutical preparations were checked
up in the Institute for State Control of Veterinary Biologicals and Medicaments in Brno from 1993 to 1996 is given. The
basic aim was to suggest new limits for Pharmacopoea Bohemica 1997 including the total count ot micro-organisms in the
category “Pulveres pracmixti pro usu veterinario™ and to incorporate specified veterinary preparations in the strict category
of microbial quality. For this aim. it was necessary to carry out the quality control of these preparations and to carry out the
monitoring ol the occurrence of micro-organism species. The practical result was the elimination of preparations containing
pathogenic. opportune pathogenic or toxicogenic micro-organisms and/or the climination of preparations containing an amount

ol micro-organisms larger than is admissible. A review of literature especially includes the comparisons of views on the
evaluation of microbial quality control by current Pharmacopocia Bohemoslovaca 1987 and current European Pharmacopoeia
1997, In this study. the obligatory method for microbiological quality control of pharmaceutical preparations in the Czech
Republic. which proceeds from Pharmacopoeia Bohemoslovaca 1987 and its Addendum 1991, and from other microbiological
methods especially European Pharmacopoeia 1997 and the standardised methods of’ Czech Norms [SO. was followed. The
computer image analysis was used for the identification of micromycetes and colony counting. The results are based on the
examination of the total 651 samples. 260 samples were examined for sterility and 391 for microbial contamination. In the
category “Test for Sterility™ the total of 3.85% and in the category “Microbial Contamination Tests™ the total of 8.70%
preparations did not comply with this criteria. In this examinaton 227 strains from 16 genera and 26 species of bacteria and
96 strains from 10 genera and 15 species of micromycetes, were isolated. The conclusions are limits and changes which were
advanced as a suggestion to Pharmacopoeia Commission for the assessment and approval into new Pharmacopoeia Bohemica
1997,

veterinary drugs: microbial contamination and sterility tests: bacterial contamination: micromycetes contamination: image
analysis

ABSTRAKT: V prici je podan pichled vysledki kontroly mikrobiologické kvality veterindrnich 1é¢iv (vyjma bioprepariti).
které byly zkouseny v Ustavu pro stitni kontrolu veterinarnich biopreparitt a 1é¢iv v Brné v letech 1993 az 1996. Jednalo
se zejména o pripravky ze skupiny 1éCiv re

istrovanych v Ceské republice. Zikladnim cilem studie bylo navrhnout pro Cesky

C

Iékopis 1997 nové himity zahrnujici: celkovy pocet zirodkt mikroorganismi v kategorii “Pulveres praemixti pro usu veleri-

nario™ a zaradit specifické veterindrni pripravky do piesné Kategorie mikrobiologické Cistoty. Pro tyto ziv bylo nutn¢

uskutecnit kontrolu piipravku a zmonitorovat vyskyt a druhovou diverzitu mikroorganismi. Praktickym zivérem pak bylo
vylouceni pfipravki obsahujicich patogenni. oportunné patogenni nebo toxinogenni mikroorganismy. ancho piekracujicich
povoleny limit zirodkd mikroorganismu

veterindrni Iéciva: testy mikrobiologické nezavadnosti a sterility: kontaminace bakteriemi: kontaminace plisnémi: analyza
obrazu

INTRODUCTION

Microbiological analytical methods are a necessary
part of quality control for substances, preparations,
pharmacological ingredients and articles which, ac-
cording to the Pharmacopoeia are required to be tested
in veterinary pharmaceutical products. Microbiological

VET. MED. - CZECH. 43. 1998 (7): 213-217

analytical methods are used for sterility and microbial
contamination tests, for efficacy of antimicrobial sub-
stance tests or in the evaluation of residues ol antimi-
crobial substances in food for human consumption.
The Pharmacopoeia Bohemoslovaca 1987 (1) and its
Addendum 1991 (2) were under obligatory regulation
until 1997, in which were defined the standard methods
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and evaluation of microbial quality of pharmaceutical ~ Bohemica was created. But there are some dillerences
preparations in the Czech Republic. In 1996 new Euro-  between the criteria which are specified in European
pean Pharmacopocia 1996 (3) was published. which  Pharmacopoeia 1997 (3) and obligatory Pharmacopoeia
contained parts for microbial quality control and its  Bohemoslovaca 1987 (1) and its Addendum 1991 (2).
evaluation and special monographs for some veterinary — The most important differences are in Table below:
drugs. At about the same time the new Pharmacopocia

Pharmacopoeia Bohemoslovaca 1V (1987)
Addendum (1991)

CATEGORY |

European Pharmacopoeia 3rd edition 1996

pareiitesal freparations preparations rcquvlrcd to be stertle by the relevant monograph
on the dosage torm and other preparations labelled sternle
ophthalmic preparations
preparations for use on wounds and burns
preparations for use and application into
body cavities, which are physiologically sterile
Comment:

Pharmacopoeia Bohemoslovaca does not contain ear
preparations in this category

European pharmacopoeia does not contain monograph for
intrauterine preparations and for pulveres for wounds and burns

some problems were with intramammary preparations. but
European Pharmacopocia 3rd ed.

contains this monograph
CATEGORY 1l

Comment

important difference is between the presence of enterobactenia,

Pharmacopoea Bohemoslovaca 0 enterobacteria (in 1 ¢ or | ml) European Pharmacopocia 10" enterobactera (in | gor | mh
CATEGORY 1l

Comment;

mmportant difference is between the absence of enterobacteria
Pharmacopoea Bohemoslovaca () enterobacteria (in | g or | ml) European Pharmacopoeia 107 enterobacteria (in 1 ¢ or | ml)

CATEGORY IV

Comment:
Pharmacopocea Bohemoslovaca European Pharmacopoeia

A Herbal remedies 1o which boiling water is added before
use:

107 acrobic bacteria. 10° fungi. 107 £ coli

B. Other herbal remedies

10° aerobic bacteria. 10* fungi

10* enterobacteria. absence of Salmonella. I coli

Therapeutic and additive substances

10° bacteria. 10 yeast. 10% moulds. absence of pathogenic
and specified species micro-organisms (it means
Enterobacteriaceae, Pseudomonas aeruginosa, Staphylococcus
aureus. Enterococcus fuecalis and anaerobic bacteria)

MATERIAL AND METHODS The methods include :
A. The preparation primary testing
For microbiological testing of veterinary and human (including sterility testing and microbial contamina-
pharmaceutical preparations obligatory methods are in- tion testing):
cluded in: A L. Preparation
|. Pharmacopoea Bohemoslovaca 1987 (1) A II. Examination ol the product
2. Addendum to Pharmacopoea Bohemoslovaca 1991 (2) A II. I. Membrane filtration or direct inocu-
3. European Pharmacopoeia 1996 (3) lation
4. Czech Norm ISO (Tests for specified micro-orga- A 1L I1. Plate count for bacteria, yeast and
nisms) (4-15) new moulds

N

. Pharmacopoea Bohemica 1997 (from 1998)
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A 1L Inoculation of control micro-organisms and
quality control of suitability of culture media
used in test

A 1V. Incubation

A V. Observation and interpretation of results
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B. Tests for specilied micro-organisms:
B L
According to the Pharmacopoeia Bohemoslovaca
1987 (1)

qualitative

B . 1. Sterility is an absence of any viable
micro-organisms
B L II. Microbial contamination of products

not required to comply with the test
for sterility — drugs must not contain
micro-organisms of Enterobacteria-
ceae, Staphylococcus aureus, Psen-
domonas aeruginosa, pathogenic
acrobic and anaerobic micro-orga-
nisms
B II. quantitative
According to the Pharmacopoeia Bohemoslovaca
No 1987 (1) examination, determination and cnume-
ration of the total viable non pathogenic microorga-
nisms [ound within the product.

RESULTS

Between 1993 and 1996 a total of 651 samples ol
pharmaceutical products were tested for microbial qu-
ality. Microbial quality testing has two essential cate-
gories: sterility (there were tested 260 samples) and
microbial contamination (there were tested 391 sam-
ples tested). Tests were carried out according to met-
hods included in Pharmacopoea Bohemoslovaca 1987
(1). Addendum to Pharmacopoea Bohemoslovaca 1991
(2) specified above, in part materials and methods.

There were a total of 6.76% i.c. 44 samples of phar-
maceutical preparations which did not comply with the
microbial quality tests (from the total 651 samples).

In Tab. [ are the total number of samples which were
tested for microbial quality in the category of sterility
and microbial contamination and the number of sam-
ples which did not comply with these tests. The last
table column shows the total number of samples in
these categories (together for the years 1993-1996)
which complied and did not comply with this test.

In Tab. IT are the results, which show that the largest
quantity of samples not complying with the test of mic-

1. Comparsion ol the total number of testing samples and the number

contamination tests

C. Identilication ol microorganisms:

C L. Cultivation of solution and culture media
which have been found satistactory for the
purposes for which they are prescribed in the
test for microbial contamination and sterility
tests in the Pharmacopoeia Bohemoslovaca
1987 (1) or (if for special microorganisms the
tests not specified in Pharmacopoca Bohe-
moslovaca) European Pharmacopocia 1996
(3)

Confirmation tests required to be carry out

according to the Czech Norm ISO (4-15)

C II1. Other biochemical and serological tests

C IV. Identification of fungi (microscopic morpho-
logy observation and interpretation using the
computer image analysis).

G 1L

robial contamination were in 1994, This increase was
brought about by the greater number of samples in do-
sage form pulvis, pulvis solubile and pulveres pracmix-
i pro usu veterinario.

There were 3.85% 1.¢. 10 samples. which did not
comply with the tests of sterility (from a total of
260 samples examined for sterility). In Tab. 11 is the
review of dosage form of preparations, which were exa-
mined for sterility.

There were 8.70%. i.c. 34 samples. which did not
comply with the microbial contamination tests (from
a total of 391 samples examined for microbial conta-
mination). These samples contained pathogenic and op-
portune pathogenic micro-organisms and/or the amount
of micro-organisms was larger than is admissible by
limits in Pharmacopoea Bohemoslovaca 1987 (1). The
most important is the amount of samples from the do-
sage form pulvis and pulveres pracmixti pro usu vete-
rinario which did not comply with the microbial conta-
mination tests. The review of dosage forms and results
of microbial contamination tests are in Tab. I11.

227 strains were identified” from 16 genera and
26 species of bacteria (Tab. IV) and 96 strains from
10 genera and 15 species of fungi (Tab. V) in the samples
tested for the sterility and microbial contamination.

of samples which did not comply with the sterility and microbial

1993 1994 1995 1996 19931996
Category
total " g ne | ol " g | ol " g ne | toral "y ne | otal Y e
com com com com, conm.
Sterility 8y 3 1.38 66 S 314 67 | 0.54 39 | 1.14 | 260 10 1.53
Microbial contamination | 130 9 | 412 93 I8 | 11.32] 119 5 269 | 49 2 227 | 39 4 | 522
Total 218 12 550 | 159 23 [ 1446 | 186 6 323 88 3 341 | 651 44 6.76
Notes
total  — the total number of testing samples
nocom. — the number of samples, which did not comply with the sterility and microbial contamination tests
Y ne Y samples. which did not comply with the sterilty and microbial contamination tests
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L Samples tested for sterility from 1993 o 1996

Injections Intramammary Intrauterine Others Total Total
number Yo number e number i number e number %
Total 1993-1996 181 100 12 100 12 100 AN 100 260 100
Comply 177 97.8 12 100 1 917 S0 90.9 250 96,15
Not comply 4 2.2 0 0 I 8.3 S 9.1 10 385
1L Samples tested for microbial contamination from 1993 o 1996
Powders Tablets Liquids Ointments Premixes Others Total | Total
number [ % [number| % [number| % |number| %  |[number| % |number| % |number| Y%
Total 1993-1996 160 100 99 100 52 100 R 100 41 100 7 100 191 100
comply 139 86.9 95 96.0 51 981 30 PR 35 854 7 100 357 91.30
not comply 21 13.1 4 4.0 i 19 2 63 6 46| 0 0 3 8.70
Notes:
powders  — preparations pulvis and pulvis solubile
tablets - preparations tablets, coated tablets. capsules. dragée
hquids - preparations solutio. liqud
OINtMents  — Preparations SUspension, unguentum
premixes - pulveres praemixti pro usu veterinario

IV The survey of bactenal genera diversity in veterinary pharmace-
utical preparations

V. The survey of micromycetes genera diversity m veterinary phar-
maceutical preparations

Geniis ()CC.lII'l'CI'ICII: in ()CCII“'L‘DC\"’I“ Genig Occurrence ()CL‘IIII"CIICC,HI
samples samples (%) samples samples (%)
Bacillus 16 59.49 Aspergillus 47 4747
Enterobacter 31 15.90 Mucor 19 1919
Staphylococcus 13 6.67 Penicillium 13 13.13
Excherichia 6 3.08 Paecctlomyees O 6006
Micrococeus 6 3.08 Scopulariopsis 4 4.04
Citrobacter 4 2,08 Cladosporium 3 303
Enteric group 69 4 2.08 Mvcelia sterilia R} 303
Enterococcus 1.54 Rhizopus 2 202
Klebsiella 3 1.54 Fusarium | 1.01
Serratia 3 1.54 Ulocladium | 1.01
Clostridium I 0.51 Total 99 10000
Edwardsiella I 0.51
Enteric group 64 I 0.51 . . "
Bisholdaria : o !nlrmnun.nm\ry prcpu.mlmns
) intrauterine preparations
Blavabaeterim : Al inlrnmnmnmryk and intrauterine applicators
Proeis ! 051 In the part of “Praemixta medicata pro usu veterinario™
Total 195 100 Limits for microbiological contamination:
pathogenic microorganisms — not present. a maximally
acceptable count of aerobic and anaerobic microor-
DISCUSSION ganisms 1 x 10° CFU/g. a maximally acceptable count

The main aim of this work was to give suggestions
of new limits and interpretation of results for examined
veterinary preparations which will be able to be incor-
porated into The Pharmacopoca Bohemica 1997:

Veterinary products which must comply with the
tests for sterility:
ear prcparalinnst
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of yeast 100 CFU/g and moulds 100 CFU/g. In the case
of the presence of toxinogenic fungi the tests for my-
cotoxins must be carried out.
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EPIDEMIOLOGY OF AVIAN INFLUENZA A (H5N1)

EPIDEMIOLOGIE PTACI CHRIPKY A (H5NI)

A. M. Celko', J. Rosina’

"Center of Preventive Medicine, Department of Epidemiology, 3rd Medical Faculty,
Charles University, Praha, Czech Republic

2 Department of Medical Biophysics, 3rd Medical Faculty, Charles University, Praha,
Czech Republic

ABSTRACT: Description of basic epidemiologic characteristics of avian influenza A (HSN1), discase of birds known as
fowl plague. which is not new but abruptly emerged in connection with human outbreak in Hong-Kong. The probable
mechanisms of virus circulation, reservoirs. routes of transmission with possible risks also for humans are presented. Estab-
lished control measures taken to prevent spreading of infection and to protect animal and human health are desribed.

avian influenza A (HSN1): epidemiological characteristics: control measures
ABSTRAKT: Zikladni epidemiologické charakteristiky ptaci chiipky A (HSN1) = onemocnéni znamého jako mor dribeZe.

které neni nové, ale v centru pozornosti kvali vyjimecnemu pienosu na clovéka. Price shrnuje mechanismy cirkulace viru

v piirod¢, popisuje rezervoir i cesty prenosu nikazy s moznym rizikem pienosu na clovéka. Uvadi znami opatieni k zdbrané

Sifeni infekee a k ochrané zdravi zvirat a lidi.

ptadi chiipka A (HSN1): epidemiologické charakteristiky: kontrolni opatieni

Charakteristika: Viry chiipky typu A byly izolovi-
ny z fady divoce Zijicich i domestikovanych teplokrev-
nich zviiat (ptaka a saved), Uéinek infekee timto typem
viru je do zna¢né miry zavisly na druhu hostitele, cesté
pienosu a specifité cilovych tkani, které virus napada.
a husy. hraji vyznamnou roli jako rezervodr chfipkové-
ho viru. Pfednostné byvaji infikovany mladé kachny
bez protektivni imunity proti chiipce a tento imunolo-
gicky vnimavy terén umoziuje cirkulaci viru v pribé-
hu celého roku na nové generace ptika. Vodni ptactvo
nemiva zadné klinicky manifestni projevy infekce
chiipkovym virem. Virus ma u nich primarni afinitu
k stfevnimu traktu a infikovany ptak vylucuje po dobu
dvou az Ctyr tydn virus trusem. Chronické infekce
nebo latentni prezivani chiipkového viru nebylo dosud
prokdzano u Zidného ZivocCicha. V lidské populaci. ale
také u prasat a koni dochdzi k cirkulaci chiipkovych
virt v pravidelnych intervalech (tj. v chladném obdobi
roku), zejména v mirném a subarktickém klimatickém
pasmu. V tropickém a subtropickém pasmu nebyvi tato
sezonnost cirkulace chiipkovych virt pozorovina a lze
je prokdzat v respiracnim traktu vySe zminénych Zivo-
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¢isnych druh@i béhem celého roku. Vyraznd afinita
chiipkovych virt k epitelidlnim buiikdm respiracniho
traktu ma za nasledek klinické projevy akutniho respi-
racniho onemocnéni, piipadné bronchooneumonie nebo
pneumonie. U hrabavych ptaki, moiskych savet a do-
bytka propukaji chfipkové epizoocie zfidkavéji. ale ne-
predvidatelné. Casto se zna¢né vysokym thynem. Diky
tomu virus v téchto zvifecich populacich nepieZiva
a epizoocie spontdnné vyhasind.

Infekéni agens: Orthomyxovirus influenzae typu
A subtyp H5NI. Selektivné pta¢i subtyp chfipkového
viru vysoce infekéni a extrémné virulentni, zejména
pro kufata a kraty. Poprvé izolovan v roce 1961 po
rozsahlém dhynu morskych vlastovek v Jizni Africe.

Vyskyt: Kosmopolitni, pivodce tady epizoocii
v chovech kufat a krat. V posledni dobé byl chfipkovy
virus typu A (H5N1) izolovdn pouze u ptaka v jizni
Asii a Hong-Kongu.

Prenos nakazy: Sté¢hovavé vodni ptactvo je nejvét-
$im znamym rezervoarem chiipkovych viri. Jejich zpu-
sob Zivota usnadiiuje pfenos viru mezi oblastmi, zemé-
mi Ci kontinenty. Vycerpanost ptikt a stres pfi
prekondvani velkych vzdélenosti vyrazné zvySuji vylu-
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Covani viru exkrety. Nedostatek potravy je pravdépo-
dobné nuti hledat zdroje v blizkosti chovi dribeze.
Pienos infekce se predominantné realizuje primym
kontaktem s domestikovanou dribezi prostiednictvim
kontaminovaného trusu, zejména ve venkovnich cho-
vech. Do uzavienych chova se virus dostava nepfimo
aktivitami ¢lovéka — kontaminaci obuvi a odévu, krmi-
va a raznych pfedméti. Hmyz a hlodavei mohou byt
také vyznamnym lokdlnim vektorem Sifeni viru.

Inkubaéni doba: Jeden aZ Ctyfi dny.

Obdobi nakazlivosti: Ptaci, u kterych se chiipka kli-
nicky nemanifestuje vylucuji virus pod dobu dvou az
Ctyf tydnl exkrety. U ¢lovéka nebyl interhumanni pre-
nos dosud prokézan.

Vnimavost a rezistence: Vnimavost je vysokd pro
hrabavou driibeZ (s vysokou morbiditou a letalitou presa-
hujici 90 %), ale také pro moiské savce (mroze, tulené).

Pro cloveka je zatim velmi nizka. Dosud bylo pro-
kdzano 18 onemocnéni (smrtnost 33 %), vsechny pfi-
pady se vyskytly na uzemi Hong-Kongu mezi kvétnem
a prosincem 1997.

Kontrolni opatfeni k ochrané zdravi zvirat:
Okamzita diagndza potvrzend izolaci a identifikaci
viru a veterinarni surveillance

Eliminace viru ze zem¢ utracenim infikovanych cho-
vi, dobfe organizovanymi karanténnimi opatienimi
a omezenim importu. zejména z oblasti nedavno po-
zorovaného vyskytu (Jizni Asie)

Dodrzovani hygienickych a protiepidemickych opa-
tieni k zabrané rozSiteni infckce na dalsi chovy
Kontrolni opatreni k ochrané zdravi lidi:

Stejna jako k ochrané zdravi zvirat

Radni tepelna tprava dribeziho masa
Imunoprevence: Oc¢kovaci litka neni dosud k dispo-
zici. Virus usmreuje Kufeci embrya. na kterych se
konvencéni chiipkovy virus typu A (H3N2, HINI)
kultivuje. Pracuje se na senzitivnich tkanovych kul-
turach, na kterych by virus chripky A (HSN1) mohl
byt kultivovan

Chemoprofylaxe: Stejné jako proti ostatnim viram
chiipky typu A se predpoklada profylakticky a tera-
peuticky dc¢ineck Amantadinu nebo Rimantadinu

Kontakini adresa:

MUDr. A. M. Celko, CSc.. 3. Lékaiska fakulta UK. Centrum preventivniho Iékafstvi. Oddéleni epidemiologic. Ruski 87.

100 00 Praha 10, Ceska republika
Tel. +420 2 67 10 23 36
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OCCURRENCE OF BOVINE TUBERCULOSIS IN ANIMALS AND
HUMANS IN THE CZECH REPUBLIC IN THE YEARS 1969 TO 1996

VYSKYT BOVINNI TUBERKULOZY U ZVIRAT A LIDI V CESKE
REPUBLICE V LETECH 1969 AZ 1996

I. Pavlik', J. Bartl', I. Parmova’, M. Havelkova', M. Kubin®, J. Bazant®

Ier('rinur_\' Research Institute, Brno, Czech Republic
*State Veterinary Institute, Praha, Czech Republic

‘State Health Institute, Praha, Czech Republic

State Veterinary Administration, Praha, Czech Republic

ABSTRACT: As of 10 October. 1968, bovine tuberculosis in cattle was eliminated in the Czech Republic within the
framework of national elimination programme (1959 to 1968). The postelimination period (1969 to 1996) was typical by
vanishing of infection source reservoirs during several following years. Currently only sporadic cases are recorded. In the
period of the years 1969 to 1996 bovine tuberculosis was newly detected in 369 tarms of cattle (42 small tarms with up to
9 dairy cows and 327 larger farms with more than 10 dairy cows). No occurrence of bovine tuberculosis was found in the
years 1981, 1987 1o 1990, 1993 and 1996. In the remaining years of the period between 1980 and 1996, there were always
maximum 3 outbreaks of bovine tuberculosis in cattle detected per year. The rate of infected animals out of the total size of
herds was very low and did not exceed 5 to 10% of animals. In the years 1970 to 1996 the infection with Mycobacterium
hovis was also diagnosed in total of 119 animals (zoological gardens. wild animals. small tarms) and in 10 samples of milk.
In the sense of OIE definition (International Animal Health Code) the territory of the Czech Republic is free from bovine
tuberculosis (prevalence up to 0.2% of infected herds of cattle). In human population in the years 1969 to 1996 the spread
of M. tuberculosis was recorded in totally 77 739 newly infected persons and the intection with M. hovis in 476 patients. In
1981 10 1996 the prevalence of bovine tuberculosis ranged in absolute figures between 4 and 20 patients of higher age groups
— above 50 years (0.04 to 0.20 per 100 000 inhabitants). The incidence of this disease in absolute figures was 3 to 19 patients
(0.05 to 0.18 per 100 000 inhabitants).

Mycobacterium bovis: Mycobacterium tubercudosis: prevalence; incidence: control: prevention

ABSTRAKT: Bovinni tuberkuloza skotu byla v Ceské republice utlumena v rimei ozdravovaciho celostitniho programu
(1959 az 1968) 10. 10. 1968. Posteliminaéni obdobi (1969 az 1996) bylo v nékolika nasledujicich letech charakterizovino
vymizenim rezervodrt zdroji. V soucasné dob¢ jsou zaznamendviny pouze sporadické piipady. V letech 1969 az 1996 byla
bovinni tberkuloza nove zjisténa v 369 chovech skotu (42 malych chovir do deviti dojnic a 327 velkych farem s vice nez
10 dojnicemi). V letech 1981, 1987 az 1990, 1993 a 1996 nebyl zjistén Zadny vyskyt bovinni tuberkulozy. Pfitom v ostatnich

letech v obdobi 1980 az 1996 byla vzdy zjisténa nejvyse tii ohniska bovinni tuberkulozy u skotu. Podil infikovanych zvifat

v jednotlivych stidech byl velmi nizk
hovis diagnostikovina také celkem u dalich 119 zvitat (zoologické zahrady. pfiroda. malé chovy) a v 10 vzorcich mléka. Ve
smyslu definice O.LE. (International Animal Health Code) je tizemi Ceské republiky prosté bovinni tuberkulézy (prevalence
do 0.2 % infikovanych stad skotu). V lidské populact bylo v letech 1969 az 1996 vylucovani M. tuberculosis evidovino

a nepresahoval 5 az 10 % zvirat. V letech 1970 az 1996 byla infekce Mycobacterium

celkem u 77 739 nové infikovanych osob a infekce M. bovis u 476 pacientii. V letech 1981 az 1996 se prevalence bovinni
tuberkulozy pohybovala v absolutnich hodnotich v rozmezi ¢tyfi az 20 pacientd vysSich vékovych kategorii, tj. starSich 50 let
(0,04 a7 0.20 na 100 000 obyvatel). Incidence tohoto onemocnéni se v absolutnich ¢islech rovnala tii az 19 nemocnych (0.05
az 0.18 na 100 000 obyvatel).

Mycobacterium bovis; Mycobacterium tuberculosts: prevalence: incidence: ozdravovani: prevence

¥ Partially supported by the Minmistry of Agriculture of the Czech Republic (Grant No. 7172/97)
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"RODUCTION

Tuberculosis in humans does not belong among
completely eradicated discases worldwide, and recently
we are witnesses of the increase of its importance. The
number of deaths in this decade (1990-1999) is estima-
ted by WHO at 8.8 million people worldwide. It is not
known what 1s the percentage rate of infection with

Mycobacterium hovis within the cases of tuberculosis
in humans. The information on current trends in epide-
miology and research of this important zoonosis is im-
portant also for maintaining the current favorable status
ol mfection of animals with bovine tuberculosis in the
Czech Republic (Thoen and 1995:
Grange. 1996).

Extensive programmes of the countries with develo-

Steele.

ped agriculture, including the Czech Republic. based
on the principle “test-and-slaughter™ were mostly suc-
cessful. After the elimination of bovine tuberculosis in
cattle the occurrence of this disease decreased also in
other animals and subsequently in humans as well. Ne-
vertheless, the sources of infection with M. hovis rema-
in in these countries in wild animals, and they are very
difficult to control. The diagnostics of bovine tubercu
losis in wild animals, e.g. in Europe (deer — Cervus
claphus, wild boar — Sus scrofa. badger — Meles meles)
or in New Zealand (possum — Trichosurus vulpecula)
i1s practically impossible (Thoen and Steele.
1995: Grange, 1996).

One of the objectives of the present article 1s there-
fore to inform Czech and foreign readers about the
current epidemiological situation of bovine tuberculo-
sis both in animals and in man in the Czech Republic.
Another aim is the analysis of risks and identification
of threats that exist not only for domestic animals, but
also for farm animals, animals in zoological gardens
and wild animals.

2. BOVINE TUBERCULOSIS IN ANIMALS IN THE
CZECH REPUBLIC IN THE YEARS 1969 TO 1996

The current incidence and prevalence of bovine tu-
berculosis in animals and humans in the Czech Repub-
lic is very favorable from the point of view of trends
in all epidemiological parameters. The essential reason
for this status is mainly the elimination of bovine tu-
berculosts. which was officially declared nation-wide
on 10 October. 1968, within the framework of the Prog-
ramme for nation-wide elimination of bovine tubercu-
losis (1959 to 1968) — Polak (1969). Straka
(1985). Kouba (1988). This situation meant
a change in the significance of infection with Mycobac-
terium bhovis for humans and animals. The postelimina-
tion period was typical by vanishing of infection source
reservoirs during several following years. In the follow-
ing period the occurrence of M. bovis was further dec-
reased in such a way that in several recent years we are
witnessing only quite sporadic detection both in the
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population of cattle and other animals (Rossi and
Dokoupil,1969: Chloupek, 1981: Hejlicek
and Chloupek. 1982: Pavlas and Mezen-
sky. 1982: Kovarik etal. 1995; Pavlik ctal.,
1995), and in human population (Viznerovd and
Poldanccky.1974; Truksova ctal, 1978; Pav-
las and Mezensky, 1982: Kubin et al., 1984;
Havelkova etal. 1987; Havelkova and Pav-
Lik. 1995: Pavlik etal., 1998).

2.1. System of diagnostics of bovine tuberculosis
in animals

The main diagnostic method for the ehmination of
bovine tuberculosis in cattle was intradermal tuberculina-
tion. which is applied in cattle overall and nation-wide
once a year until now. Long-term experience with its
usc. especially after 1969, and explanations of reasons
for complications in allergen diagnostics in the Czech
Republic, were presented by Pavlas (1990). The ap-
proach towards diagnostic slaughter was changed as
well, because many reactions found after tuberculinau-
on in cattle were caused by mycobacteria that occur in
the external environment (Saloun. 1970). The posi-
tion of laboratory diagnostics, specialized in bovine tu-
berculosis. was changed as well.

During the long period after elimination of bovine
tuberculosis. the number ol animals with suspect pa-
thological changes in lymph nodes and parenchymatous

organs, which were examined in a laboratory. signifi-
cantly decreased. Therefore the number of laboratories
specialized in diagnostics of bovine tuberculosis de-
creased as well (Krucky, 1973: Kovafrik et al.
1995). During the first half of the observation period
altogether 10 State Veterinary Laboratories were enga-
ged in this diagnostics. Due 1o decreasing occurrence
sible 1o decrease the
number of specialized laboratories. which ensure the
bacteriological examination of samples for the detec-
tion of M. bovis from the whole territory of the Czech
Republic. to the following three: 1. Reference labora-
tory for tuberculosis of the State Veterinary Institute in
Prague (Dr. Ilona Parmovi). 2. Laboratory for myco-
bacteria of the State Veterinary Institute in Brno (Doc.
Dr. Milan Pavlas, Dr. Karel Kovaiik), and 3. Methodo-
logical and reference center for tuberculosis. paratubercu-
losis and other mycobacterial infections of animals of the
Veterinary Research Institute in Brno (Dr. Ivo Pavlik).

of bovine tuberculosis it was pos

2.2. Overview of examination results

The results of the examinations were annually sum-
marized: in the years 1969 to 1970 in the State Veteri-
nary Institute in Prague. in the years 1971 to 1989 in
the bulletin Surveillance of zoonoses. and in the years
1990 1o 1996 in the Annual reports on the activitics in
veterinary laboratory and clinical diagnostics. The data
were also taken from the works that survey the results
of examinations for bovine tuberculosis after 1969 in
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cattle (Rossi and Dokoupil. 1969; Benes et
al,, 1970; Hejlicek et al.. 1970; Chloupek.
1981; Hejlicek and Chloupek. 1982; Pav-
las and Mezensky, 1982; Pavlik et al, 1995:
Docekal etal, 1995), and in other animals (Kruc -
ky,198la,b; Celeda, 1995;Pavlik etal, 1998).
In order to obtain easier understanding of the extent of
affection with bovine tuberculosis in cattle in the Czech
Republic, Tab. I presents total numbers of cows in eli-
mination and postelimination periods.

I. Numbers of cows in the Czech Republic in years 1960 to 1996

Year Number of cows (mil.)
1960 1.430
1965 1.388
1970 1.392
1975 1.249
1980 1.288
1985 1.246
1990 1.236
1995 0.768
1996 0.750

* elimination period

2.3.1. Bovine tuberculosis in cattle in the years 1969 to
1996

In the years 1969 to 1996 (Tab. II) bovine tubercu-
losis was newly found in 369 cattle farms: in 42 small
farms (with up to 9 dairy cows) and 327 larger farms
(with more than 10 dairy cows). No occurrence of bo-
vine tuberculosis was found in the years 1981, 1987 to
1990, 1993 and 1996. In remaining years of the period
between 1980 and 1996, there were always maximum
3 outbreaks of bovine tuberculosis in cattle detected per
year. The rate of infected animals out of the total size

of herds was very low and did not exceed 5 to 10% of

animals.

Only at one farm, during its winding-up in 1995, the
infection was found in all 32 animals of different age
groups. The source was a clinically ill cow, at least
17 years old, which did not react to allergen. In the
period of 2 to 3 months after parturition emaciation was
manifested with subsequent diarrhoea and cough. After
emergency slaughter the tuberculotic changes were
found not only in pulmonary tissue, but also on pleura
(pearl-like changes). Subsequently the cow became in
the barn the source of infection for other cattle of all
age groups and also for four pigs. kept in the immediate
neighborhood.

2.3.2 Sources of infection with M. bovis for cattle
Especially in the years 1969 to 1979 the cause for

new outbreaks was mostly the activation of the process
in latently infected animals, which could not be diagno-
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sed by regular tuberculination. Since 1980 the occur-
rence of bovine tuberculosis in cattle has been quite
sporadic. In the years 1980, 1984, 1986 and 1995 it was
found that the sources of infection were old cows that
long-term did not react to allergen. In 1983 two out-
breaks were registered on small farms. caused by mu-
tual sale of infected animals immediately before bovine
tuberculosis was diagnosed. Infected farm personnel
was source of bovine tuberculosis for cattle in two ca-
ses (in 1976 and 1977).

2.4.1. Bovine tuberculosis in other animals

During the same period (except for 1969, for which
no data were available from the archives). bovine tu-
berculosis was diagnosed besides cattle also in 119 other
animals and in 10 samples of milk (Tab. I1I). In the
years 1970 to 1974, M. bovis was isolated from 82
animals other than cattle (31 pigs. | loness. other ani-
mals arc not specified, and there is also no data on
locations and districts). During the following period of
1975 1o 1996 M. bovis was isolated in six different
zoological gardens from 22 animals (cheetah. orangu-
tan, manned wolf, antelope, Abyssinian guereza, tiger.
red d s y, and
American bison). M. bovis was [urthermore isolated in
acircus from camel. in wild animals from red deer. and
in game-park from wild goat. It has to be noted that in
the years 1982, 1984, 1985, 1986. 1988 and 1990 M.
bovis was not diagnosed in the Czech Republic in any
other animal

4

. chimpanzee, tapir, capybara, ci

2.4.2. Sources of bovine tuberculosis for other animals

Only in two cases in infected animals in zoological
eardens it was possible find the origin of the infection.
which was introduced through the purchase of infected
animals. In other cases in animals in zoological gardens
1L is possible to search for the sources ol infection with
M. bovis in the infected environment, and 1115 not poss-
ible to rule out completely the possibility of infection
by an infected human. Repeated occurrence of bovine
tuberculosis in several zoological gardens may suggest
a persisting infection in some individuals. In some ca-
ses the infection was introduced into the zoological
garden with animals purchased from abroad (c.g. two
tapirs from Poland).

2.5.1. Prospects of development of epidemiological
situation in cattle and other animals

No detections of M. bovis. both in cattle in the years
1981, 1987 to 1990. 1993 and 1996, and in other ani-
mals in the years 1982, 1984 to 1986, 1988 and 1990,
suggest a favorable epidemiological situation in the
area of bovine tuberculosis in the Czech Republic. In
the sense of O.LE. definition the territory of the Czech
Republic is free from bovine tuberculosis (prevalence

up 10 0.2% of infected herds of cattle).
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11, Bovine tuberculosis in animals and man in the Czech Republic (1969-1996)

) Nuniber of Caule farms Other infected Number of infected humans
st outbreaks large >10 <Y animals M. tuberculosis M. bovis %
1969 49 44 5 ? 6 694 39 0.6
1970 59 55 4 45 6 276 48 0.8
1971 0l 61 [§) 20 S 843 29 0.5
1972 20 17 2 5 5265 46 0.9
1973 36 31 5 9. 4932 36 0.7
1974 36 30 6 3 4350 23 0.5
1975 41 Rk} 8 5 3049 24 0.6
1976 13 13 0 | 3904 32 0.8
1977 12 12 0 2 3 740 26 0.7
1978 13 12 3 3 1172 24 0.8
1979 9 8 1 7 2781 19 0.7
1980 | | 0 2 2 760 14 0.5
1981 0 0 0 1 2458 11 04
1982 3 3 0 0 2256 19 0.8
1983 A | 2 | 2016 13 0.6
1984 I 0 | 0 1 985 12 0.6
1985 | I 4} 0 1711 3 0.2
1986 2 0 2 0 | 485 7 0.5
1987 0 0 0 2 1 358 4 0.3
1988 0 0 0 0 1 328 8 0.6
1989 0 0 0 1 1 361 ¥ 0.5
1990 0 (] 0 (4] 1 333 6 05
1991 2 2 0 2 1297 6 0.5
1992 2 I 3 1 1177 5 0.4
1993 0 0 0 1 1035 5 0.5
1994 2 2 0 2 1 093 4 04
1995 | 0 1 4 1030 3 0.3
1996 0 0 0 2 1150 3 0.3
Total 369 327 42 119 77 739 476 0.6

Explanations

7 data not available

<9 cattle farms with up 10 9 cows

>10 cattle farms with more than 10 cows

* M. boviy isolated also from milk of infected old cow

** infection of cattle in a small farm with 31 heads of caule of all age groups

2.5.2. Risks of new outbreaks of bovine tuberculosis in
animals

Systematic analysis of epidemiological situation on
the whole territory of the Czech Republic according to
the available information during the period of 1969 o
1996 enabled the risk evaluation concerning the occur-
rence of new outbreaks of bovine tuberculosis. The
risks can be considered from the following aspects:

Persistently infected animals. With advancing time
and rapid turnover in cattle herds (culling rate up to
30%). the probability of clinical outbreak of the discase
in persistently infected animals, which are older and do
not react to allergen. is constantly decreasing. Due to
the aspect of longevity, certain risk is in the animals
kept in zoological gardens.
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Persistently infected farm personnel. Certain dan-
ger (especially on small farms) may be posed by elderly
and persistently infected farm personnel. With advanc-
ing age the immunity against the infection may be bro-
ken with subsequent spread of M. bovis. In such a way
they may become a source of bovine tuberculosis for
farm animals (especially cattle and swine). A similar
danger exists in the farm personnel that is hired from
the countries of former Soviet Union. These people
(usually with agricultural background) originate from
the countries (especially from the Ukraine, Belarus and
others) that have the epidemiological background un-
known for us (especially concerning tuberculosis in
animals and man).

Reservoirs of infection in the nature and possibi-
lities of infection of animals on pastures. Reservoirs

225



11, Mycobacterium bovis in other animals (except for cattle) and from other material (1969-1996)

number of
Year Animal species Location District mfected
animals
1969 2
1970 domestic pig ? ? 22
milk ? 2 10
lioness 9 ? |
mink and other unspecified animals ? 2 22
1971 pig £ 2
other animals than cattle or pig, unspecified | ? 7 15
1972 pig ? 2] 3
other animals than cattle or pig, unspecified | 7 ? 2
1973 other animals than cattle. unspecified 2 ? 9
1974 pig ? 3 |
other animals than cattle or pig. unspecified Y 1 2
1975 cheetah ZOO 1(1) Trutnov 2
orang-utan ZOO0 11(2) Praha mésto |
antelope ZOO 111(3) Liberee 2
1976 domestic horse SF a (4) Cheb |
1977 domestic pig SF b (5) 2 |
Abyssinian guercza Z0O0 1(2) Praha mésto |
1978 domestic pig SF ¢ (6) Kolin !
domestic pig SFd(7) Rakovnik I
tiger 700 1(8) Trutnoy |
1979 red deer Z00 1(2) Praha mésto 2
domestic pig OVS (6) Kolin 2
chimpanzee ZOO0 111(3) Liberec |
mink SFe (9) Ceske Budéjovice 2
1980 cheetah Z0OO0 1(8) Trutnov |
maned wolf 700 18) Trutnov |
1981 maned wolf ZOO0 1(8) Trutnov |
1982 M. bovis was not detected in any animal 0
1983 antelope ZO0 I(8) Trutnov |
1984 M. bovis was not detected in any animal 0
1985 M. bovis was not detected in any animal 0
1986 M. bovis was not detected in any animal 0
1987 tapir ZOO 1V(10) Zlin 2
1988 M. bovis was not detected in any ammal 0
1989 capybara ZOO 1V(10) Zlin |
1990 M. bovis was not detected in any animal 0
1991 red deer wild animal (11) Chomutov 1
wild goat Palava (12) Bieclav |
1992 camel circus (13) Praha mésto 1
milk infected cow Ceské Budéjovice |
1993 | bison Z0O0 11(2) Praha mésto I
1994 tapir ZO0 V(14) Jihlava |
cassowary Z00 VI(15) Brno I
1995 domestic pig SFf (16)" Zdir nad Sizavou 4
1996 | tapir ZOO V(14) Jihlava 2
Total (1970 to 1974) ?nfccwd individual animals 82
infected milk samples 10
Total (1975 to 1996) infected milk samples |
Z00 (6) | infected individual animals 22
other outbreaks — (10) | infected individual animals 15
outbreaks in total (16) | infected individual animals in total 53

Explanations:

? data not available

I-VI number of zoological gardens with confirmed infection with M. bovis

(1-16) number of outbreak location with M. bovis infection

SF a-f small farm with up to § animal of the species affected by the infection (farmer a-f)

* the pigs were kept in the immediate vicinity of infected cattle at a small farm in year 1995
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of M. hovis in the nature can exist in the Czech Repub-
lic as well as in Slovakia in wild boars (Kalensky .,
1992). Game animals (wild boar, red deer. roe deer.
mouflon and others). insufficiently treated for tubercu-
losis in the Czech Republic, then does not enable to
rule out safely this risky source of infection. From this
point of view grazing of domestic animals is risky for
the spread of the disease in the Czech Republic as well,
because on the pastures domestic animals can get into
contact with infected wild animals.

Animals kept in zoological gardens. Animals kept
in zoological gardens with a relatively frequent occur-
rence of tuberculosis in certain pens can be infected
from the contaminated environment, if’ sanitation is in-
sufficient. In older animals it is also possible to expect
breaking of immunity that otherwise prevents an out-
break of infection in persistently infected individuals
(Groch and Cerny, 1956). In this environment it is

also not possible to rule out safely the infection of

animals {rom infected visitors.

Farmed game animals. According to [oreign experi-
ence, game animals kept at farms (red deer. fallow deer.
mouflon, wild boar and others) pose also considerable
danger, because of frequent close contact with wild ani-
mals. Morcover. the risks of disease introduction are in-

creased with extending trade in farmed deer, capturing of

wild ruminants for farming, or purchase of these animals

from the countries and continents with the occurrence of

bovine tuberculosis (Pavlik. 1996a.b).

Import of animals from unknown epidemiologi-
cal conditions or from areas of high risk. The impor-
tation of cattle and other animals into the Czech Re-
public from the arcas, where bovine tuberculosis is
oceurring so far to a larger extent, is also very dange-
rous. There were some cases recorded in neighboring
countries, where for instance cattle infected with bovi-
ne tuberculosis was imported from Rumania and Hun-
gary to Slovenia (Pavlik etal. 1997). Two infected
tapirs were imported from Poland to one zoological
garden in the Czech Republic in 1996.

3. BOVINE TUBERCULOSIS IN HUMANS IN THE
CZECH REPUBLIC IN THE YEARS 1969 TO 1996

The importance of human infection with M. bovis
was considered in the Czech Republic already before
the start of the programme for the elimination of hovine
tuberculosis in cattle, i.c. already before 1961 (Kii-
vinka, 1957: Riha. 1957: Raska, 1959). This
knowledge was also one of the reasons. why the prog-
ramme was adopted. The influence of infection with M.
hovis on human population was also monitored during
the elimination programme in the years 1961 to 1968
(Jezek et al. 1963, 1966: Kacin 1966
Klim3a, 1966; Pavlas ctal, 1966).

The importance of infection with M. bovis in hu-
mans and animals changed significantly after 1968,

et al.,

when this discase was eliminated within a nation-wide
elimination program for of bovine tuberculosis. This
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fact has been also confirmed by published results on
bovine tuberculosis in humans from the period after
1968 (Viznerova and Polanecky. 1974;
Truksova et al., 1978: Pavlas and Mezen-
sky. 1982: Kubin et al, 1984; Havelkova et
al., 1987; Havelkova and Pavlik, 1995: Ha-
velkova et al, 1998b).

3.1. Organization of diagnostics of tuberculosis
in humans in the Czech Republic

There are currently 41 diagnostic laboratories in the
Czech Republic that are engaged in diagnostics of my-
cobacterial discases in humans. Out of this number
Il laboratories make identification of isolated strains
and determination of sensitivity to basic antituberculo-
tics. National reference laboratory for mycobacteria of
the State Health Institute in Prague (Head: Dr. Marta
Havelkova) was appointed to serve with reference ac-
tivities in mycobacteriology. National reference labora-
tory for Mycobacterium kansasii (Head: Dr. Jarmila
Kaustova) at the Regional Hygienic Center in Ostrava
was established for monitoring of endemic occurrence
of M. kansasii.

3.2.1. Nation-wide evaluation of diagnostic results

Test operation of the Information system for bacil-
lary wberculosis (ISBT) was started in 1973 and routine
centralized operation in 1981, The system 1s operated
by the National reference laboratory for mycobacteria
in Prague. Based on the reports of laboratories for my-
cobacteria from the whole country. the aim of the sys-
tem is to gather and to analyze the information on all
persons that spread mycobacteria, which are both obli-
gatory and facultative pathogens. At the same time,
through ISBT it is possible to obtain information on the
methods of detection and on the results of determi-
nation ol sensitivity ol mycobacterial strains (o antitu-
berculotics. Using the data from this database it is po-
ssible to perform follow-up epidemiological and
clinical studies. Summary results are published annual-
ly in the form of annual reports on mycobacterial diagnos-
tics in Acta Hygienica, Epidemiologica et Microbiolo-
gica, issued by the State Health Institute in Prague.

3.2.2. Information in the Register of tuberculosis

A possibility of regular comparison of ISBT data-
base with the Register of tuberculosis. which is another
notification system independent of ISBT, is also useful.
The Register gathers information on patients with tu-
berculosis of all types and locations. The database is
filled with obligatory reports on ¢
which are supplied by clinical specialists in tuberculo-
sis and respiratory diseases. All cases of tuberculosis

es of tuberculosis,

of all forms and locations are recorded in the Register
of tuberculosis, i.e. also the cases not confirmed bacte-
riologically.
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3.3. Tuberculosis in humans caused by M. tuberculosis

In the years 1969 to 1996 the spread of M. rubercu-
losis was registered totally in 77,739 newly infected
persons. The Czech Republic may be considered as an
area on the upper limit of low occurrence of tuberculo-
sis according to the following parameters:

. Mortality of tuberculosis was on average | per
100,000 inhabitants in the years 1991 to 1996.

2. The risk of infection (i.e. the rate of individuals,
infected during the given time period, which is si-
multaneously manifested by the conversion of tuber-
culin reaction) in the individuals from birth till the
age of 6 years is low, and at the rate under 0.1% 1t
is comparable with the situation in western Europe.

3. Prevalence of bacillar tuberculosis was 11.5 per
100 000 inhabitants in 1996.

4. Incidence of tuberculosis of all forms and locations
(1.e. both bacteriologically confirmed and unconfir-
med) was 20 per 100 000 inhabitants.

Prevalence of bacillar tuberculosis showed decrea-
sing trend until 1985. In the period between 1981 and
1985 the yearly decrease rate was on average at 6%.
Despite the expectations, however, the rapid decrease
was subsequently slowed down (approximately only by
3.3% per year). An important circumstance is especial-
ly the fact that the number of patients, in which the
diagnose was confirmed not only by cultivation, but
also by direct microscopic examination, has been de-
creasing more slowly. This group of patients is the

most significant one from the epidemiological point of

view, and they may become a source of uncontrolled
spreading of tuberculosis in human population.

3.4.1. Occurrence of bovine tuberculosis in humans

M. bovis was isolated from 476 patients in the Czech
Republic in the period 1969-1996. As well as in ani-
mals, the incidence of bovine tuberculosis in humans
shows clearly decreasing trend. Since 1985, every year
bovine tuberculosis has been diagnosed always in less
than ten patients of higher age groups (above 50 years).

Reliable data on the occurrence of bovine tuber-
culosis in human population is however available on-
ly since the start of operation of ISBT, and especially
since its centralization in 1981. Therefore, Tab. I pre-
sents only orientation data from the years 1969 to
1980. In the following years after 1980, M. hovis was
isolated as the agent of human disease in 136 patients.
Especially from 1985 the absolute numbers of patients
with bovine tuberculosis were at very low level (3 to
8 persons per year). In the period between 1981 and
1996 the prevalence of bovine tuberculosis was in
absolute figures within the interval of 4 to 20
patients (0.04 to 0.20 patients per 100 000 inhabi-
tants) and the incidence in absolute figures ranged
between 3 and 19 patients (0.05 to 0.18 patients per
100 000 inhabitants).
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3.4.2. Clinical signs of bovine tuberculosis in the years
1979 to 1983

After comparing clinical and X-ray findings and his-
tory of different cases. caused by M. hovis. it was found
that the methods for the diagnostics of the disease. its
location. course and prognosis are practically not dif-
ferent at all from tuberculosis caused by M. tuberculo-
sis. However, in the group of 71 evaluated patients it
was possible to observe more frequently the cavernous
forms of pulmonary tuberculosis. At the same time in
the ratio of new and relapsed cases in tuberculosis cau-
sed by M. bovis it was found that the relapses were
almost two times more frequent. In the above-mentio-
ned period the extrapulmonary location of bovine tu-
berculosis was found only very sporadically (Havel-
kova etal., 1987).

According to the results, obtained from ISBT in the
State Health Institute in Prague, the same features of the
clinical course of the disease were found in the patients
with bovine tuberculosis also in the following years.

3.4.3. Epidemiological importance of bovine
tuberculosis in humans

From the epidemiological point of view it is especially
important that M. hovis is found in persons of higher
age groups during last fifteen to twenty years. These
patients. who lived mostly in rural areas in the time ol
massive occurrence of bovine tuberculosis until its eli-
mination in 1968, were in contact with the agent of the
disease. Most probably these cases can be attributed to
endogenous reactivation of persisting infection with M.
bovis in human organism.

3.5. Comparison of rates of M. tuberculosis and M.
hovis in human infections

The rate of isolated strains of M. bovis related to the
isolations of M. ruberculosis was during the whole mo-
nitored period very low (Tab. II). In the years 1981 to
1996 (Tab. 1IV), the prevalence of tuberculosis, caused
by M. tuberculosis, ranged in absolute figures in the
interval of 1 157 to 2 541 (11.19 to 24.67 per 100 000
inhabitants) with the incidence of 1 030 to 2 458 (10.01
to 23.86 per 100 000 inhabitants). In the period of
fifteen years between 1981 and 1995 it was found that
the absolute incidence of tuberculosis, caused by M.
tuberculosis, was 22 923, Only 113 cases were caused
by bovine tuberculosis. It is therefore clear that the
number of persons with isolation of M. bovis represen-
ted only 0.49% of all patients with bacteriologically
confirmed diagnosis of tuberculosis.

3.6.1. Protection of humans against tuberculosis
by vaccination
Vaccination against tuberculosis is obligatory in the

Czech Republic since 1953, Currently the basic vacci-
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IV. Incrdence and prevalence of bacillar human and bovine tuberculosis in the Czech Republic in years 1981 to 1996 (according to the
Register of Tuberculosis and the Information System of Bacillar tuberculosis)

Mycobacterium tuberculosis Mycobacterium bovis

Year incidence prevalence incidence prevalence

abs. rel. _abs abs rel abs rel.
1981 2 458 23 86 2 541 24.67 1 0.1 14 0.14
1982 2256 22.02 2410 23.52 19 0.18 20 0.20
1983 2016 19.63 2203 21.34 13 0.12 16 0.15
1984 1 985 19.21 2:182 2102 12 0.12 14 0.14
1985 1711 16.55 ' 1 796 17.37 3 0.03 4 0.04
1986 | 48§ 1436 1 647 1593 7 0.07 7 0.07
1987 1 358 13.12 1 521 14.70 4 0.04 S 0.05
1988 1 328 12.82 | 469 1419 8 008 8 008
1989 1361 13.13 1 503 14.50 7 0.07 8 0.08
1990 1 333 12 86 | 498 14 .40 O 0.06 7 0.07
1991 1 297 12.73 1 541 14.87 6 0.06 8 0.08
1992 1177 1141 1412 13.69 5 0.05 8 0.08
1993 1 035 10.02 1216 11.77 k) 0.05 6 0.06
1994 1 093 10.59 1157 119 4 0.04 b} 0.05
1995 1 030 10.01 I 185 11.47 3 0.03 3 0.03
1996 1150 1095 1 183 11.47 3 0.03 3 0.03

nation is done from day 4 after birth by BCG Behring
vaccine. In the second and eleventh year of age revac-
cination 1s done in the individuals. who do not react to
tuberculin.

3.6.2. Postvaccination complications in children

Since the beginning of 80s some postvaccination
complications occurred in children (abscesses in the
site ol injection. regional purulent lymphadenitis. post-
vaccination arthritis and ostitis). which represent the
adverse aspect of vaccination. The increased occurren-
ce of complications after the vaccination with Soviet-
-made vaccine was commenced was one of the reason,
why in selected districts of the Czech Republic the
overall vaccination of newborns was temporarily sus-
pended.

However. this step stopped the decrease of occurren-
ce of tuberculosis in the age group up to 14 years in
the following period. In comparison with vaccinated
children, in the group of non-vaccinated ones the se-
vere forms of the disease were found more frequently,
as well as the cases of non-tuberculotic lymphadenitis.
Therefore since 1994 the newborns are again vaccina-
ted also in the three regions, where only newborns of
risk groups were vaccinated from 1986 (Central Bohe-
mia and East Bohemia) or 1989 (South Bohemia).

3.7. Prospects of occurrence of bovine tuberculosis
in human population

The results of the examimation of material from cattle

for bovine tuberculosis show especially the important
cases of detection of M. hovis in milk in the years 1970
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and 1992, In the case of direct sale of milk from infec-
ted cows without heat processing the risk of infection
of humans (especially children) is high. In the future it
1s necessary to expect sporadic occurrence of bovine
tuberculosis in the human population in the Czech Re-
public. The cause is especially the persistence of my-
cobacteria in the organism of infected persons. The
persistence can last in extreme cases even more than 20
to 30 years.

The outlasting of bovine tuberculosis in human po-
pulation may be also due to the existence of unknown
sources of M. bovis. Other animals, in which the infec-
tion with M. hovis was also found in the Czech Repub-
lic, as e.g. cats, dogs and others (Konrad, 1954;
Pavlas et al, 1965), are not subject to veterinary
control. Wild animals can be also infected with M. ho-
vis. and they are not under any veterinary control. Es-
pecially wild boar is concerned (Kalensky. 1992).
and deer (Krucky, 1981b). Mutual transmi
among humans is not completely ruled out either.

sion

3.8.1. HIV/AIDS infection and expected worldwide
devel t of epidemiological situation

Currently we are witnessing dramatic changes in the
immunity of human population, which is decreased not
only as a result of progressive pollution of the environ-
ment, but especially because of HIV infection. Accor-
ding to WHO data, only until 1996 totally 6.9 million
people died of AIDS (to compare, e.g. in 19 953.1 mil-
lion patients died of tuberculosis, and 2.1 million of
malaria). People infected with HIV, who later get cli-
nical symptoms of AIDS, are those, who most fre-
quently die of mycobacterial infection, which can he
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also caused by the agent of bovine tuberculosis (Ha-
velkova etal, 1998a).

3.8.2. HIV/AIDS infection in patients in the Czech
Republic

According to the data of the National Reference La-
boratory for AIDS of the State Health Institute in
Prague, there were altogether 298 HIV positive persons
registered in the Czech Republic on 31 December,
1996. Totally 89 HIV infected persons were as on the
above-mentioned date already in the stage of clinical
symptoms of AIDS, and 59 AIDS patients were not any
more alive. The number of patients who died of AIDS
increased considerably in 1996. and this number is so
far the highest number of the dead during one year (15
died). In the same year the number of newly registered
cases of HIV infection was highest ever recorded as
well (Brackova etal, 1997).

3.8.3. Mycobacterial infections in HIV/AIDS patients
in the Czech Republic

Cases of detected mycobacteria in HIV positive per-
sons or persons with clinical AIDS are systematically
monitored by the National reference laboratory for my-
cobacteria of the State Health Institute in Prague in
cooperation with the Clinic of Infectious Diseases of
the Faculty Hospital Bulovka in Prague. In the years
1987 to 1996 in the patients of AIDS center the strains
of M. avium complex were detected in 17 cases (68%),
M. kansasii in 3 cases (12%), M. tuberculosis in two cases
(8%) and M. xenopi also in two cases (8%). In one patient
(4%) M. fortuitum was isolated (Slosarek etal., 1997).
No strain was classified as M. bovis, and this fact is sug-
gesting a minimum circulation of this agent both in hu-
man population and in the environment.

4. CONCLUSION

In conclusion it is necessary to note that the cause
for the favorable epidemiological situation in the area
of bovine tuberculosis in humans in the Czech Republic
is especially the successful elimination of bovine tuber-
culosis in farm animals. The effective pasteurization of
milk and other implemented veterinary hygienic mea-
sures in close cooperation of field, hygienic and labo-
ratory veterinary service and human health service con-
tribute to maintain the present low prevalence of
bovine tuberculosis.
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