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MINERAL METABOLISM IN YOUNG BEEF CATTLE DURING
TRANSFER FROM WINTER FEED RATION TO GRAZING

MINERALNY METABOLIZMUS MLADEHO VYKRMOVEHO DOBYTKA
V OBDOBI- PRECHODU Z0O ZIMNEJ KRMNEJ DAVKY NA PASU

R. iitﬁanl, A. Sommer', M. Gallo', J. Gallo', A. Bombaz, J. Venglovsky’z, J. Buleca3,
L. Bindas’

'Research Institute of Animal Production at Nitra, Kosice workplace, Slovak Republic
2 . . v .

“Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic

"Universit_v of Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: Concentrations of calcium, inorganic phosphorus, magnesium, sodium and potassium were observed in the
blood serum of beef bullocks after their transfer from winter feed ration to grazing and in the successive grazing cycles within
two years. Blood samples were taken by puncture from the vena jugularis from the identical six bullocks. In the first year
of observation, blood collection took place a week before transfer to grazing while in the second year of observation twice
in weekly intervals before grazing. In the period of grazing, the biological material was sampled in weekly intervals from
week 1 to week S (May - Ist cycle, June - IInd cycle), then in week 10 (July — ITlrd cycle) and in week 14 (August — IVth
cycle of grazing). Calcium concentrations in the blood serum of beef bullocks (Fig. 1) decreased after transfer from stable
feeding to grazing while this drop was significant in the second year of observation (P < 0.05). That period was followed by
an increase in serum calcium concentrations in both target groups. The concentrations of inorganic phosphorus in the serum
of beefl bullocks (Fig. 2) dropped after transfer to grazing but a gradual increase in the values was recorded in week 4 in the
first year of observation and in week 5 of grazing in the 2nd year of observation. These changes were not statistically
significant. The concentrations of serum magnesium in beef bullocks (Fig. 3) statistically significantly dropped (P < 0.05)
after transfer from stable feeding to grazing in week 3 in the first year of observation and in week 4 of grazing in the second
year of observation. In the successive period of grazing, a slight increase in magnesium concentrations was determined in
both years of observation followed by a decrease at the end of the period of observation. The sodium values in the serum of
beef bullocks (Fig. 4) significantly dropped after transfer from stable feeding to grazing in both years of observation
(P < 0.05). A highly significant drop of serum sodium (P < 0.01) was observed in week 3 after transfer to grazing in both
years of observation. In the successive period, serum sodium concentrations became stabilized and in the second half of the
grazing period the sodium concentrations were gradually going up. Potassium concentrations in the blood serum of beef bulls
after transfer from stable feeding to grazing (Fig. S) showed an increase in both years of observation that was statistically
significant in week 2 (P < 0.05). In the successive period the concentrations of serum potassium were going up to reach the
highest values in week 10 of the first year of observation and in week S in the 2nd year of observation, which was also
statistically significant (P < 0.01). The average daily weight gain of beef bullocks during the grazing season was 0.530 kg
in the first year of observation and 0.470 kg in the second year of observation.

beef cattle; change in feed ration; grazing; mineral metabolism

ABSTRAKT: Sledovali sme hladiny vapnika, anorganického fosfora, hor¢ika, sodika a draslika v krvnom sére u vykrmovych
byckov po prechode na pasu a v dalSich cykloch pasenia pocas dvoch rokov. Pri priemernom hodnoteni za dva sledované
roky hladina sérového vdpnika bola pocas Il. a IIl. cyklu pasenia (2,11 a 2,18 mmol/l) signifikantne nizsia (P < 0,05 ) oproti
hodnotdm v obdobi mastalného kfmenia (2,39 mmol/l). Hodnoty anorganického fosforu v sére vykrmovych byckov boli pocas
celého obdobia vyrovnané a pohybovali sa v rozpati od 2,00 do 2,07 mmol/l. Hladiny sérového horcika po prechode z mas-
talného kfmenia na pasu poklesli a tento pokles bol §tatisticky vyznamny (P < 0,05) v IV. cykle pasenia (0,73 mmol/l) oproti
hodnotdm v obdobf mastalného kfmenia (0,86 mmol/l). Priemerné hodnoty sodika v sére vykrmovych byckov boli v I. cykle
pasenia (135,42 mmol/l) signifikantne nizsie (P < 0,01), v II. cykle (130,52 mmol/l) vysoko signifikantne nizsie (P < 0,001)
oproti hodnotim v obdobi mastalného kfmenia (144,80 mmol/l). Koncentrdcia draslika v krvnom sére byckov bola pocas
mastalného kfmenia 4,41 mmol/l, ¢o bolo signifikantne nizsie (P < 0,05) ako v priebehu 1. cyklu pasenia (4,77 mmol/l). Pocas
dalSich cykloch pasenia hodnoty sérového draslika Statisticky vyznamne stipali (P < 0,01). Priemerny denny prirastok
u vykrmovych byckov pocas pasienkovej sezény bol v prvom roku sledovania 0,530 kg a v druhom roku 0,470 kg.

vykrmovy dobytok; zmena kfmnej davky; pasa; minerdlny metabolizmus
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V obdobi prechodu zo zimnej kimnej ddvky na pasu
dochddza k zvy$eniu obsahu dusikatych latok, zniZeniu
su$iny i vldkniny a k zmene pomeru mineralnych ldtok
v mladom pastevnom poraste, ¢o v podstatnej miere
ovplyviiuje charakter ldtkového metabolizmu pasticich
sa zvierat.

V nadich predchddzajicich pracach sme zistili, Ze
obdobie prechodu zo zimnej kfmnej davky na pasu ov-
plyvnilo tdroveii bachorovej fermentdcie (Zitiian,
1993; Zitian ai., 1993a, 1994) a vybrané bioche-
mické ukazovatele dusikového a energetického meta-
bolizmu v plazme a krvi vykrmového dobytka (Zit-
fian, 1990; Zitfian a i, 1993b). Vysledky tychto
préc preukdzali vzdjomnd prepojenost traviacich proce-
sov v bachore a vnitorného prostredia organizmu zvic-
rat na pasi.

Na postdenie urovne minerdlneho metabolizmu je
mozné vyuZit metabolicky profilovy test, pretoze odha-
Tuje aj také poruchy metabolizmu, ktoré sa eSte klinic-
ky neprejavuji (Brugére-Picoux a Brugére,
1987). Ingraham a Kappel (1988) doporucuji
sledovat vdpnik, anorganicky fosfor, hor¢ik, draslik,
sodik, med a Zelezo. Aj napriek tomu, Ze Groveii mine-
rdlneho metabolizmu moZno objektivne posudit len
komplexnym vy3etrenim biologickych tekutin a tkaniv,
st krvné parametre indikdtormi metabolickych porich
(Lotthammer a i., 1988), pricom interpreticia la-
boratérnych testov sa musi opieral o znalost referenc-
nych hodndt kaZdej analyzovanej krvnej zlozky (Rico
a Braun, 1987).

Ciclom naSej prdce bolo sledovat hladiny vdpnika,
anorganického fosforu, hor¢ika, sodika a draslika
v krvnom sére vykrmovych byckov v obdobi prechodu
zo zimnej kfmnej ddvky na paSu a v dalSich cykloch
pasenia.

MATERIAL A METODA

Poloprevddzkové pokusy pasienkového spdsobu vy-
krmu by¢kov sme uskutoénili v horskej oblasti na pa-
sienkovom aredli po¢as dvoch rokov sledovania. Poku-
sy boli realizované so stidom 58 ks v 1. roku a 91 ks
v 2. roku sledovania. Priemernd Zivda hmotnost byckov
pinzgauského plemena a jeho krizencov s ¢ervenostra-
katym niZinnym plemenom bola v prvom roku 207 kg
a v 2. roku sledovania 186 kg. Vek byckov bol 5-6
mesiacov. Pred prechodom na paSu v mastali sa kr'mna
ddvka skladala po oba sledované roky z kukuricnej si-
ldZe (8 kg), li¢neho sena (2 kg) a tvarovaného krmiva
(1 kg). Obsah Zivin v kimnej divke vykrmovych by¢-
kov v mastali bol v 1. roku sledovania: su§ina 4,93 kg,
vldknina 0,98 kg, NL 716 g, SNL 487 g, 8J 2,79, KE
0,566, NEK 175, Ca 27 g, P 17 g, Mg 8 g, Na 9 g,
K 71 g a v 2. roku sledovania: susina 4,85 kg, vldknina
0,96 kg, NL 707g, SNL 482 g, 8J 2,71, KE 0,559, NEK
178, Ca 30 g, P 15 g, Mg 7g, Na 8 g, K 63 g. Po
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prechode byckov na pasu, zakladni zlozku vyZivy zvie-
rat tvoril pasienkovy porast, ku ktorému mali neobmed-
zeny pristup pocas celého diia. Obsah Zivin a minerdlnych
ldtok v pasienkovom poraste je uvedeny v tab. I a II. Po-
¢as obidvoch rokov sledovania boli zvieratd prikrmo-
vané v prvych Styroch tyzdioch po prechode na palu.
V 1. roku sledovania kukuri¢nou sildZou s postupnym
znizovanim z 3 kg v 1. tyzdni na 2 kg v 2. tyzdni a 1 kg
v 3. a 4. tyZzdni po prechode na pasu. TaktieZ boli pri-
krmované tvarovanym krmivom v 1. a 2. tyZdni po pre-
chode na pasu 4 kg a v 3. a 4. tyzdni 3 kg. Ja¢menni
slamu dostdvali v prvych dvoch tyZdiioch po prechode
v mnozstve 1 kg. V 2. roku sledovania boli bycky pri-

1. Obsah Zivin v pasienkovom poraste pocas dvoch rokov sledovania —
Nutrient contents in grassland in the two years of observation

% viny! ‘;]{(;)J(m::t;: Cyklus pase?
: L. I 11 v

Sugina® I 17,70 | 1846 | 19,89 | 22.46
(%) 2 18,89 | 20,60 | 2240 | 21,12
Vliknina® 1. 3,85 4,42 5,85 6,52
(%) 2, 430 | 512 | 556 | 590
NL I 428 | 334 | 402 | 378
(%) 2. 432 | 406 | 390 381
SNL 1. 336 2,74 335 318
(%) 3, 360 | 302 | 281 227
& 5 0,101 0,106 0,115 0,121

2. 0.107 0,115 0,119 0,124
i I 0570 058 0,580] 0,540

2 0570 0560 0530 0,590
Kiifle I 335 259 291 260

2, 337 271 236 183

NL = dusikaté litky - crude protein; SNL = strdvitelné dusikaté
litky - digestible crude protein: $J = §krobové jednotky - starch
units; KE = koncentricia energic — energy concentration; NEK =
dusikovo energeticky kvocient - nitrogen-energy quotient

; 2 S W 5
'nutrients, year of observation, “grazing cycle, "dry matter, “fiber

II. Obsah minerdlnych litok v pasienkovom poraste pocas dvoch
rokov sledovania (g/kg v povodnej sudine) — The content of minerals
in grassland in the two years of observation (g/kg in original dry
matter)

Minerdlne | Rok sle- Cyklus pase’
latky' dovania® I I m v
1. Il V2 1,2 1.5
Ca \
2. 1.4 1,2 1.5 1,3
P 12 0,5 0,6 0.5 0,7
2: 0.6 0,5 0,8 0,6
L. 03 .4 ) 0,
Mg 0, 0, 7
2 0,4 0.6 0,7 0,5
L 0,2 0,2 0,3 0.4
Na
2. 03 0.4 0.4 0,2
K | 2,0 43 4.5 4.9
2. 3,1 4.0 4.4 4,1

(. 2 ) PR S
minerals, “year of observation, “grazing cycle
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krmované kukuri¢nou sildZou len prvé dva tyZdne, a to
v 1. tyzdni po prechode na pasu 3 kg a 2. tyzdni 2 kg.
Tvarované krmivo dostdvali v 1. a 2. tyZdni po precho-
de v mnoZstve 1,2 kg av 3. a 4. tyzdni 2,5 kg. Ja¢men-
nd slamu dostavali rovnako ako v 1. roku sledovania
(1 kg) v prvych dvoch tyZzdiioch po prechode na pasu.
Uroveii prikrmovania zvierat v dalSom priebehu pa-
sienkovej sezény po obidva sledované roky bola 2 kg
tvarovaného krmiva na deii. Priemerné zloZenie tvarova-
ného krmiva bolo: kfimna slama 50 %, jaémenny Srot
30 %, otruby psSeni¢né 10 %, melasa 8 %, MKP-3 2 %.

Krv sme odoberali punkciou z vena jugularis stile
od tych istych Siestich by¢kov. V 1. roku sledovania
sme uskuto¢nili odber tyZzden pred vyhnatim na pasu
a v 2. roku sledovania dva razy v tyZdiovych interva-
loch pred paSou. Na pasi sme odoberali biologicky ma-
teridl v tyzdiiovych intervaloch od 1. po 5. tyZdefi
(mdj — L. cyklus, jin - II. cyklus), potom v 10. tyZdni
(jul = III. cyklus) a v 14. tyZdni (august — IV. cyklus).
Odbery sme uskutocnili medzi 3. a 4. hodinou po na-
kfmeni byc¢kov v mastali a v td istd dobu aj na pasi po
zapocati prijmu paSe. Sérovy vdpnik, horcik, sodik
a draslik sme stanovili atémovou absorp&nou spektral-
nou fotometriou (AAS I). Anorganicky fosfor v sére
bol stanoveny metédou podla autorov HofejS§i
a Slavik (1953). Vysledky su aritmetickym prieme-
rom * SD a pre Statistické vyhodnotenie sme pouZili
Studentov r-test.

VYSLEDKY

Hladina vdpnika v krvnom sére vykrmovych byc¢kov
(obr. 1) po prechode z mastalného kfmenia na pasu
poklesla, pri¢om tento pokles bol v 2. roku sledovania
signifikantny (P < 0,05). Po tomto obdobi nastal
v oboch sledovanych rokoch vzostup sérového vipni-
ka. Pri priemernom hodnoteni koncentricie vipnika za
dva sledované roky v jednotlivych cykloch pasenia
(tab. IIT) sme zaznamenali v II. a III. cykle signifikantne
nizSie hodnoty (P < 0,05; 2,11 a 2,18 mmol/l) oproti hod-
notam v obdobi mastalného kfmenia (2,39 mmol/l).

Hodnoty anorganického fosforu v sére vykrmovych
byckov (obr. 2) po prechode na pasu poklesli, aviak
postupny vzostup hodn6t sme zaznamenali v 1. roku
sledovania v 4. tyzdni a v 2. roku v 5. tyZdni pasenia.
Tieto zmeny neboli Statisticky vyznamné. Priemerné
hodnoty anorganického fosforu za dva roky sledovania
(tab. IIT ) boli velmi vyrovnané a pohybovali sa v roz-
piti od 2,00 do 2,07 mmol/I.

Hladiny sérového horcika u vykrmovych byckov
(obr. 3) po prechode z mastalného kfmenia na pasu
Statisticky vyznamne (P < 0,05) poklesli v 1. roku sle-
dovania v 3. tyZdni a v 2. roku v 4. tyZdni pascnia.
V dalsom obdobi pasenia do§lo po oba sledované roky
k miernemu vzostupu hladin horéika s nasledovnym
poklesom ku koncu sledovaného obdobia. Priemerné
hodnoty horc¢ika v sére vykrmovych byckov za dva ro-
ky sledovania (tab. III) boli v IV. cykle pasenia

Vet. Med. - Czech, 40, 1995 (3): 65-69

(0,73 mmol/l) signifikantne niZsie (P < 0,05) oproti
hodnotdm v obdobi mastalného kfmenia (0,86 mmol/l).

Hodnoty sodika v sére vykrmovych by¢kov (obr. 4)
po prechode z mastalného kfmenia na pasu signifikan-
tne klesli (P < 0,05) v oboch sledovanych rokoch.
V trefom tyZdni po prechode doslo k vysoko signifi-
kantnému (P < 0,01) poklesu sérového sodika v oboch
sledovanych rokoch. V dalSom obdobi pasenia sa sta-
bilizovala koncentricia sodika v sére a v druhej polo-
vici pasienkového obdobia doslo k postupnému zniZo-
vaniu hladin sodika. Priemerné hodnoty sérového
sodika za dva roky sledovania (tab. III) boli v I. cykle
pasenia (135,42 mmol/l) signifikantne niZsie (P < 0,01),
v IL. cykle (130,52 mmol/l) vysoko signifikantne niZic
(P < 0,001) oproti hodnotdim v obdobi mastalného
kfmenia (144,80 mmol/l).

Koncentricia draslika v krvnom sére vykrmovych
byckov po prechode z mastalného kfmenia na paSu
(obr. 5) zaznamenala v oboch sledovanych rokoch
vzostup, ktory bol v 2. tyZdni S$tatisticky vyznamny
(P < 0,05). V dalSom obdobi hladiny sérového draslika
stipali a najvysSich hodndt dosiahli v 1. roku sledova-
nia v 10. tyZdni a v 2. roku v 5. tyZdni pasenia, o bolo

1. Priemerné hodnoty minerdlnych litok v krvnom sére byckov
v jednotlivych cykloch pasenia za dva roky sledovania — Average
values of minerals in the blood serum of bullocks in the particular
grazing cycles over the two years of observation

e o3
B:i;i;fx:::fl'(é k“;f;"‘:‘? Cyklus pase

(mmol/l) 1. 11 111 V.

Ca & 2,39 2,25 2,11 2,20 -
SD 0,18 0,13 0,12 0,16 -
a - - P <005|P<0,05 -

P 7 2,07 2,04 2,00 2,07 2,04
SD 0,15 0,18 0,13 0,15 0,12
a . = - = =
b - =t R o s

Mg x 0,86 0,82 0,79 0,78 0,73
SD 0,08 0,11 0,08 0,10 0,07
a - - - - P < 0,05
b = oz X L =

Na x 144,80 [ 135,42 | 130,52 | 134,17 | 13585
sSD 4,58 4,29 345 3,90 3,46
a - P<001[P<001|P<001[P<001
b - P <001 - - -

K Z 441 4,77 5,08 5,06 4,92
SD 0,16 0,25 0,24 0,16 0,20
a - P<001(P<001|P<001|P<0,01
b - P < 0,01 - - -

a - $tatistickd vyznamnost oproti vychodzej hodnote (odberu v ma-
Stali) - statistical significance against the initial value (of the blood
collection in stable)

b-3§ st oproti predchddzaji
tical significance against the preceding value

ickd vy ¢j hodnote — statis-

'biochemical parameters, %stable feeding, 2 grazing cycle
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|. Dynamika obsahu vépnika v krvnom sére vykrmovych byckov -
Dynamics of calcium content in the blood serum of beef bullocks

G mmol / |

0.9

084

T T

6 0 14

PASIENDK’
2 3 4

ty Zne”

3. Dynamika obsahu hor¢ika v krvnom sére vykrmovych byckov -
Dynamics of magnesium content in the blood serum of beef bullocks

_ PASIENOK’

0 1 2 1 2 3 4 6 0 14

tydne’

5. Dynamika obsahu draslika v krvnom sére vykrmovych byckov -
Dynamics of potassium content in the blood serum of beef bullocks

aj Statisticky vyznamné (P < 0,01). Priemerné hodnoty
draslika v sére byCkov za dva roky sledovania (tab. III)
boli poc¢as mastalného kfmenia 4,41 mmol/l, ¢o bolo
signifikantne niZiie (P < 0,05) ako v priebehu I. cyklu
pasenia (4,77 mmol/l). Pocas dalSich cykloch pasenia
hodnoty sérového draslika $tatisticky vyznamne stipali
(P < 0,01).

Priemerny denny prirastok u vykrmovych byckov
pocas pasienkovej sezény bol v 1. roku sledovania
0,530 a v 2. roku 0,470 kg.

DISKUSIA

Stanovenie koncentrcie minerdlii v krvi je sicastou
komplexu vySetreni pre objektivne posudenie trovne
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2. Dynamika obsahu anorganického fosforu v krvnom sére
vykrmovych byckov — Dynamics of inorganic phosphorus content in
the blood serum of beet bullocks

160
1464~ i e
1401

.

130 A

PASIENOK”
2

T
3 4 &5 10 14

126 1

120

3
tyzdne

4. Dynamika obsahu sodika v krvnom sére vykrmovych byckov —
Dynamics of sodium content in the blood serum of beef bullocks

Vysvetlivky pre obr. | az 5 - Explanatory notes to Figs. | to 5:
----- prvy rok sledovania - first year of observation
druhy rok sledovania ~ second year of observation
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minerdlneho metabolizmu. Metabolizmus vapnika, fos-
foru a horcika vzdjomne tzko sivisia a preto je vhodné
ich metabolizmus hodnotit spolu. Hladina védpnika
v krvi je pomerne stdla. Koncentrdcia anorganického
fosforu reaguje citlivej§ie na zvySeny alebo zniZeny
prijem krmiva. Obsah hor¢ika v krvi zavisi od jeho
prisunu v krmivich a jeho nedostatok v diéte sa rychlo
odzrkadluje na zniZeni obsahu horcika v krvi a v moci
(Vrzgula, 1982).

Na zdklade dosiahnutych vysledkov v naSich poku-
soch mozno konstatovat, Ze po prechode mladych byc-
kov na pasu doslo k poklesu hladin vdpnika, anorga-
nického fosforu a horcika v krvnom sére u sledovanych
zvierat. So zvySujuicim sa obsahom suSiny v IIL, IIL
a IV. cykle pasenia sme zaznamenali mierny vzostup
hodndt sledovanych makroprvkov. Pocas celej pasien-
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kovej sezény bol velmi tzky pomer Ca : P a najuzsich
hodnét dosiahol v II. cykle pasenia 2,1 : 2,0. Zeleny
a 1. (1990) sledovali droven minerdlneho metabolizmu
jalovic na pa$i a zistili v krvi vy$Sie hladiny anorga-
nického fosforu ako vdpnika. Na jar v obdobi prechodu
na mladé zelené krmivo a paSu dochddza k zvySenému
vyplavovaniu vdpnika mofom (Stary a Rolenco-
v, 1982). VSeobecne sa za pricinu poklesu hor¢ika
v krvi povazuje ndhly prechod z obvyklého kimenia na
mladi jarnd trdvu alebo nahly prechod na kfmenie ze-
lenym krmivom. Pasenie na mladej bujnej tradve moZze
vyvolal hypomagneziémiu s manifestnym syndrémom
uz za 5-10 dni. Za hlavni pri¢inu sa pokladd vysoky
obsah N-latok (az 25 % suSiny), nizky obsah hrubej
vlakniny a velmi nizky obsah suSiny v mladej trdve.
Porasty maji vy3si obsah draslika, fosforu a menej vap-
nika, sodika a hor¢ika (Vrzgula, 1982).

Obsah sodika a draslika v krvi je stabilny a meni sa
len pri vdZnejSom poruseni ich doticie do organizmu
zvierata. Georgievskij a i. (1982) uvddzajd, Ze
mlady pastevny porast obsahuje pomerne mélo sodika,
ale prebytok draslika. Té4to skutonost sa potvrdila aj
v nasich pokusoch, v ktorych sme zaznamenali pokles
sodika a vzostup draslika v krvnom sére byckov po
prechode na paSu. Postupny ndrast hladin sérového so-
dika nastal az v III. a IV. cykle pasenia spolu so zvy-
Sujicim sa obsahom su$iny v pastevnom poraste. Podla
Jambora (1986) pri nedoplneni kfimnej davky na pa-
§i dostatoénym mnoZstvom sodika k ncutralizacii nad-
bytoéného mnoZstva draslika dochadza k acid6zam, le-
bo nadbytok draslika znemoziuje vylucovanie sodika
v obli¢kédch pri vysoko alkalickom mo¢i.

Pri konfrontdcii naSich vysledkov s referenénymi
hodnotami pre mlady dobytok, ktoré uvddzaji Slani-
na ai. (1992), boli hodnoty sérového vdpnika a sodika
mladych vykrmovych by&kov niziie polas pasienkovej
sezény.

Na zdklade naSich vysledkov moZno konstatovat, Ze
v obdobi prechodu zo zimnej kfmnej davky na pasu
dochddza k poklesu vdpnika, hor¢ika a sodika a k vzo-
stupu draslika v krvnom sére mladych vykrmovych
by¢kov. K tprave sledovanych parametrov minerélne-
ho metabolizmu do$lo v III. a IV. cykle pasenia.
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INCIDENCE OF ALLERGIC REACTIONS IN SMALL FLOCKS
OF FOWL AND PATHOGENESIS OF AVIAN MYCOBACTERIOSIS
IN THE DOMESTIC FOWL

VYSKYT ALERGICKYCH REAKCI V MALOCHOVECH DRUBEZE
A PATOGENEZE AVIARNI MYKOBAKTERIOZY KURA DOMACIHO

K. Hejli¢ek, F. Treml, L. Cerny

University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

ABSTRACT: Incidence of allergic reactions to avian tuberculin was investigated in 12,549 birds of the domestic fowl in the
territory of one district, in 16 villages and in 721 small flocks. The reactions were found in 7.3% of birds and 35.5% flocks
were infected. The zero reactions to tuberculin were observed only in one village out of the 16 villages investigated.
Experimental infection confirmed high susceptibility of the domestic fowl to M. avium. After intramuscular implantation of
M. avium suspension allergy to avian tuberculin was observed within a fortnight while within the same period histological
lesions were found in muscle at the spot of puncture, in liver and spleen. Macroscopic lesions at the spot of puncture and in
liver appeared in 21 days, and miliary tuberculosis of liver and spleen was detected almost regularly since day 28. Cultivation
demonstrated mycobacteria in all the organs and tissues examined except the intestine in 12 days after infection. After peroral
infection tuberculin allergy was observed in 106 days. Histological lesions were found in spleen in 49 days, as well as in
liver, lungs and intestines in 96 days. Macroscopic lesions occurred in liver, spleen, lungs and intestine in 106 days. Small
numbers of mycobacteria were isolated from various organs and tissues in 36 days after infection, and also from the intestine
in 160 days. After infection by contacts with the tuberculous fowl tuberculin allergy appeared in 157 days. The first
tuberculous lesions appeared in liver in 106 days, in spleen and intestine in 180 days. Cultivation demonstrated small numbers
of mycobacteria in liver, spleen, lungs and kidneys in 37 and/or 48 days after infection. Mycobacteria were found in the
intestine in 180 days.

domestic fowl; avian mycobacteriosis; tuberculinization; pathogencsis

ABSTRAKT: Na tzemi jednoho okresu, v 16 obcich a v 721 malych chovech, byl sledovan vyskyt alergickych reakci na
avidrni tuberkulin u 12 549 jedinct kura domdaciho. Reagovalo 7,3 % ptédka a infikovédno bylo 35,5 % chovi. Z 16 obci pouze
v jedné nebyli nalezeni reagenti na tuberkulin. Experimentdlnimi infekcemi byla potvrzena vysokd vnimavost kura doméciho
k M. avium. Po intramuskuldrni infekci suspenzi M. avium vznikla alergie na avidrni tuberkulin jiZ za 14 dnd, za stejnou dobu
byly zjistény i histologické zmény ve svaloviné v misté vpichu, v jitrech a sleziné. Makroskopické zmény v misté vpichu
a v jatrech vznikly po 21 dnech a od 28. dne byla téméf pravidelné nalézdna milidrni tuberkuldza jater a sleziny. Kultivaci
byly prokazoviny mykobakterie jiz 12 dnii po infekci ve viech vySetfovanych organech a tkdnich mimo stfevo. Po peroralni
infekci byla zjiSténa tuberkulinova alergie za 106 dnl. Histologické zmény byly nalezeny za 49 dnli ve slezing, za 96 dni
i v jétrech, plicich a stfevé. Makroskopické zmény byly pozoroviny po 106 dnech v jditrech, slezing, plicich a ve stfevé.
Mykobakterie byly izolovany v malych poctech jiZ za 36 dnli po infekci z riiznych orgdnd a tkéni, po 160 dnech i ze stieva.
Po infekci kontaktem s tuberkuléznim kurem se objevila tuberkulinovi alergie za 157 dni. Prvé tuberkul6znf zmény vznikly
v jétrech za 106 dni, ve sleziné a stfevu po 180 dnech. Kultivaci byly prokdziny mykobakteric v malych mnozstvich z jater,
sleziny, plic a ledvin jiZ za 37, resp. 48 dnl po infekci. Ve stfevé byly zjistény mykobakterie po 180 dnech.

kur domdci; avidrni mykobakteriéza; tuberkulinace; patogeneze

UvVoD

Vyskyt tuberkulézy kura domaciho (ddle jen kur) je
dlouhodobé zaznamendvdn na izemi celé Evropy,
i kdyZ v jednotlivych stitech s rliznou intenzitou. Ze-
jména &asty vyskyt byl zji¥fovdn na dzemi nyng&jsi SRN.
Tak Herter (1951) zjistil aZ 21,4 % tuberkul6znich
nilezli u kura z malych chovii. Naproti tomu Dedié
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a Schoene (1971) nalezli u jedinci z intenzivnich
chovii tuberkulézni procesy pouze v 0,01 %. Vysoké
procento infikovanych ptdki bylo nalezeno v malocho-
vech i tuberkulinovymi testy. Proschold (1921)
prokdzal 21,0 % reagenti. Nassal (1962) v3ak
v podnicich zabyvajicich se chovem kura domaciho
zjistil pouze 0,6 % ptdkl s tuberkulinovou alergii.
S vysokym procentem vyskytu alergickych reakci je
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spojen i znaény pocet zamofenych malych chovii. Tak
Schliesser a Berger (1962) nalezli 81.0 % ma-
lych chovi s vyskytem tuberkulinovych reakei u cho-
vaného kura. V nékterych evropskych stitech se vSak
tuberkuléza kura domdciho vyskytuje velmi zfidka,
napf. ve Svycarsku (Biichli, 1964), v Portugalsku
(Ferreira, 1936), ale i v Itdlii (Acone aj., 1972).

V CR nalezli Hokl a Prokapek (1943) pri
vySetfeni 2 167 jedinct kura domdciho 8,3 % reagentl
na tuberkulin. V malych soukromych chovech dribeze
nalezl Lacina (1973) 1,2 % reagentu, ktefi se vys-
kytovali v 15,1 % chovii, Pavlas a Rossi (1975)
4,3 % reagenti a 21, 6 % infikovanych chovii. Kuli-
Sek (1975) prokazoval v malych chovech kura na
Znojemsku 6,6 % ptdkl s tuberkulinovou alergif.

Pfehled o soucasné epizootologické situaci v tuber-
kul6ze kura domdciho v CR je pouze Gdstecny. Podle
Surveillance antropozoonéz v CR z roku 1989 nebyly
u vice neZ 88 miliond poraZené dribeZe zjistény tuber-
kul6zni zmé&ny. Jednalo se v3ak vesmé&s o drlibeZ z vel-
kochovii. Tuberkulinovymi reakcemi v3ak bylo v tom-
to obdobi zjist&no 1,13 % reagentl. V roce 1992 bylo
prokdzédno 0,92 % a v roce 1993 pak 0,51 % reagujici-
ho kura. Zde se zfejmé jiZ uplatnila Castéjsi tuberkuli-
nace v malych chovech, jako soucdst zdravotnich zkou-
ek pfi udélovéni licenci na prodej vajec.

Jak je patrné, pro vyskyt a roz$ifeni tuberkul6zy ku-
ra domdciho je velmi dileZity zptisob chovu. Casty
vyskyt onemocnéni se eviduje pfedeviim v malych
chovech s nizkym stupném hygieny a zejména chovem
star§i dribeZe, kterd byva cast&ji infikovdna a u niZ se
vyskytuji pokro¢ilé formy onemocnéni. Tak napf. A l-
lam (1965) nalezl u jedinci do jednoho roku véku
0,6 % reagenti, ve véku 1-2 roky 5,8 % reagentt a nad
dva roky 12,5 % reagenti. Podobné Schliesser
a Berger (1962) zjistili, Ze 52,2 % reagentu je star-
$ich dvou let, resp. 70 % starSich tif let.

Kur doméci se infikuje M. avium vyhradné perordln{
cestou. Tomu odpovidd i vétSinou autorii nejéastéji
zjistovana lokalizace tuberkul6znich procest v jitrech,
sleziné a ve sténé stfevni (Reimann, 1889; Ray-
mond, 1911; Eber, 1924; Craig, 1934; Dor-
devid&, 1961; Wojaczek-Steffke, 1964, Sa-
vejlev a Cebotarev, 1968; Metalib
a Riddell, 1988). Primdrni afekt se tedy ve vétsiné
pfipadu lokalizuje v zaZivacim ustroji. Eber a Pal-
laske-Eber (1934) uvddéji, Ze se jen ojedinéle vys-
kytuje primdrni tuberkuléza plic. Wojaczek-
Steffke (1964) vSak méla moZnost prokdzat
primdrni plicni tuberkulézni zmény u kura nejméné
u 10 % pitvanych ptakd.

Patogeneze kura domdciho byla studovana riiznymi
zpisoby experimentdlnich infekci konanych fadou au-
tori. Jejich vysledky jsou vSak obtiZné porovnatelné,
protoZe byl pouZit rizny infekéni materidl, rizné in-
fek&ni ddvky, kmeny s odli¥nou virulenci i ptdci rizné-
ho véku. Po intramuskuldrni infekci byl souhlasné zjis-
fovdn vznik generalizované tuberkulézy a thyn za
80-192 dnti po infekci (de Jong, 1905; Cavrini
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aParmeggiani, 1959; Rossi, 1966). Po peroral-
ni infekel byl vétSinou pozorovin vznik generalizované
tuberkulézy s dhynem za 120-732 dnt jak uvadéji
napi. Beller a Henninger (1930), Dahmen
a Abels (1934), Klimes$ a Pavlas (1962).
Histologické zmény byly prokdzény za 60 dni, makro-
skopické zmény v orgdnech za 110-150 dni (Dah-
men a Abels, 1934; Ashour, 1972). Kontaktni
infekee s tuberkul6znim kurem nebo infikovanym pro-
stfedim vedla podle vétiny autorQ ke vzniku tuberku-
16znich zmén pouze u 20 % ptdakd a to teprve po delsi
dobé¢ kontaktu, tj. 275-576 dntt (Dahmen a Abels,
1934; Schalk aj., 1935; S¢erban, 1966).

Cilem nasi price bylo pozndni vyskytu a rozsifeni
tuberkul6zy kura domdciho v malych chovech na vét-
§im dzemnim celku a porovndni cpizootologické situa-
ce v jednotlivych obcich. Ddle pak v sérii pokusi po
intramuskuldrni, perordlni a kontaktni infekci zjistit
nejkrat3i dobu vzniku alergickych reakci na tuberkulin,
patologickomorfologickych tuberkuléznich procest
v jednotlivych orgdanech a tkdnich a pfitomnost avidr-
nich mykobakterii.

MATERIAL A METODY

V letech 1971-1973, kdy byly kondny i jinymi au-
tory depistiZe ke zjisténi epizootologické situace v tu-
berkuléze kura domaciho v malochovech, jsme vySet-
fili intradermdlni tuberkulinaci v 16 obcich okresu
Strakonice 12 549 jedinct kura chovaného v 721 ma-
lych chovech.

V sérii 11 pokusl jsme infikovali riznym zpisobem
159 tuberkulin negativnich jedinct kura domdciho ve
véku péti mésict. V prvni ¢dsti jsme infikovali 60 pta-
ki intramuskuldrné (i. m.) suspenzi M. avium (1 mg/kg
7. h.). Ve druhé &isti jsme infikovali rovnéZ 60 jedinc
perordlné (p. 0.) krmivem, kontaminovanym v poméru
9 : 1 tuberkulé6zné zm&n&nymi jatry kura domdciho.
Kontaminované krmivo bylo podavano po dobu sedmi
dni. Z jater byly izolovany mykobakterie typizované
jako M. avium sérotyp 2. Ve tfeti ¢asti jsme infikovali
39 ptakd kontaktem ve spole&né voliéfe se spontdnné
infikovanym kurem. Ptéci, ktefi byli zdrojem infekce,
pochdzeli z tuberkulézniho chovu driibezZe, reagovali na
tuberkulin a né&ktefi z nich méli i klinické pfiznaky
onemocnéni. Po skonceni pokusu byli nemocni ptéci
utraceni a z orgdna izolovany kmeny mykobakterii
(M. avium sérotyp 2).

Tuberkulinaci kura jak ve vySetfovanych malocho-
vech, tak i pfi experimentdlnich infekcich jsme prova-
déli a posuzovali podle platnych smérnic s pouZitim
aviarniho tuberkulinu vyribéného Biovetou Ivanovice
na Hané. Tuberkulinace byla pravidelné provddéna
v Sestitydennich intervalech a vZdy tfi dny pred plano-

‘'vanym usmrcenim skupiny experimentdlné infikova-

nych jedinct.
Experimentdlné infikovani jedinci, pokud dfive ne-
uhynuli, byli usmrceni po ¢dstech a sice po i. m. infekci
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za 12-70 dnd, po infekci kontaminovanym krmivem za
36-220 dnt a po kontaktu s tuberkuléznim kurem za
157-380 dnti.

Po usmrceni byli ptdci vySetfeni patologickoanato-
micky, jejich tkdné a organy kultivacné a histologicky.
Kultivovino bylo na tfi pevné pady podle Petragnaniho
a dvé sérové pudy pro kultivaci mykobakterii. Kultiva-
ci predchdzela preparace suspendované tkdné 10% ky-
selinou sirovou po dobu 20 min. s ndslednou neutrali-
zaci 8% louhem sodnym. Po dvou mésicich inkubace
v termostatu pfi teploté 37 °C byla kultivace ukoncena.
[zolované kmeny mykobakterii byly ddle ureny bio-
chemicky a sérologicky (IHE Praha). Histologické fezy
byly barveny hematoxilin—-eozinem na prikaz specific-
ké granulaéni tkdné a Zichl-Neclsenem na prikaz my-
kobakterif.

VYSLEDKY

Jak je patrné z tab. I, pouze v jedné obci z 16 pfi
tuberkulinaci 258 jedinct kura domdciho v 21 malych
chovech nebyli zji§téni reagenti. V ostatnich 15 obcich
pocet reagujicich ptdkd i zamofenych chovi znaéné ko-
lisal, tj. od 1,5 do 14,2 %, resp. od 8.8 do 64,1 %.
Z 12 549 tuberkulinovanych jedincd 7,3 % reagovalo
na tuberkulin a ze 721 vySetfenych chovi byl v 35,6 %
chovdn kur doméci infikovany tuberkul6zou.

U experimentdlné infikovaného kura se vyvinula tu-
berkulinovd alergie nejrychleji, jiZz za 14 dnd, po i. m.
infekei. Po infekci kontaminovanym krmivem za 106
dnli a po nejcastéj§im zpisobu infekce — kontaktu
s prirozené infikovanym kurem za 157 dnd.

Po i. m. infekci (obr. 1) vznikly u kura histologické
zmény ve svalu v misté vpichu, v jitrech a ve sleziné
po 14 dnech, izolované makroskopické zmény v misté
vpichu a v jétrech po 21 dnech a od 28. dne po infekci
byla téméf pravidelné nalézdna milidrni tuberkuléza ja-
ter a sleziny. Jen ojedinély byl ndlez histologickych
zmén v plicich, pfip. v ledvindch. Kultivaci byly pro-
kazovany mykobakterie jiZz 12 dnd po infekci ze vech
vySetfovanych orgdnt a tkdni mimo stievo.

Po p. o. infekci (obr. 2) kontaminovanym krmivem
byly prvni histologické zmény nalezeny za 49 dnt ve
slezing, za 96 dnu i v jdtrech, plicich a ve stfevé. Ma-
kroskopické zmény byly pozoroviny po 106 dnech
v jatrech, slezing, plicich a ve stfevé. Mykobakterie by-
ly izolovdny v malych poctech jiz po 36 dnech z raz-
nych orgdnd a tkani, po 160 dnech i ze stieva,

Po infekci kontaktem s tuberkuléznim kurem
(obr. 3) vznikly prvni tuberkulézni zmény v jatrech za
106 dnd, ve sleziné a stfevech po 180 dnech. Kultivaci
byly prokdzdny malé pocty bakterii (slaby porost na
kultivaéni pudg) z jater, sleziny, plic a ledvin jiz za 37
resp. 48 dnu. Ve stievech byly prokdziny mykobakterie
po 180 dnech.

DISKUSE

Tuberkul6za kura domdciho je dlouho zndmym one-
mocnénim a je povaZovdna za klasickou ndkazu. Po
zavedeni velkochov s jednoletou obménou hejna a vy-
sokym stupném hygieny se vyskyt tuberkulézy omezil
téméf vyhradné na malé soukromé chovy. Tam jsou
v Casto nehygienickych podminkdch chovani starsi, né-

1. Vyskyt reagentli na avidrni tuberkulin u kura domdctho v malych chovech jednoho okresu - Incidence of reactions to avian tuberculin in

the domestic fowl in small flocks of one district

Obec! A | (%) et | (%)
J. 258 N = 21 = =
HI. 226 6 26 34 3 8.8
St. 1 631 26 1.5 86 8 9,3
Os. 192 3 1.5 31 3 9,6
Vy. 381 11 2,8 18 3 16,6
V.T. 572 24 4,2 39 7 17,9
Ho. 423 16 37 18 4 222
Ci. 776 30 3.8 46 13 28,2
Li. 1957 158 78 84 30 35,7
P. 1135 77 6.8 56 23 41,1

N 305 31 10,1 14 6 42,8
N. 543 47 8,6 24 12 50,0
\2 1041 84 8,0 62 32 516
$k. 696 99 14,2 44 24 54,5
K. 683 72 10,5 38 21 55,2
S. 1730 242 14,0 106 68 64,1
Celkem® 12 549 921 73 721 257 35,6

lvillagc. Ztotal number of birds examined. “of that tbe reactions, *number of flocks examined, *flock infestation, %in total
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1. Vysledky patologickoanatomického, histologického a kultiva&ni-
ho vy3etieni kura domdcfho, infikovaného intramuskuldrné suspenzi
M. avium (1 mg/kg Z. h.) - The results of patho-anatomic, histologi-
cal and cultivation ex ion of the domestic fowl infected intra-
muscularly with M. avium suspension (1 mg/kg L.w.)

Vysvétlivky k obr. 1 aZz 3 — Explanations for Figs. | to 3

beze zmén — without changes

e[ histologické zmé&ny — histological changes

| izolované tbe zmény - isolated tuberculous changes
milidrni tbc — miliar tuberculosis

nevysetfeno — unexamined

tihyn — mortality

Sv = sval - muscle

Ja = jdtra - liver

Sl = slezina - spleen

Pl = plice - lungs

L = ledviny - kidneys

St = stfevo - intestine

PO = pohlavni orgdny - sexual organs
kostni deil — bone marrow

M = mozek - brain

Fol
o
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2. Vysledky patologickoanatomického, histologického a kultivadniho
vysetreni kura domdciho, infikovaného perordlné krmivem kontami-
novanym jétry tbe dribeZe (9 dili krmiva a | dil jater) — The results
of patho-anatomic, histological and cultivation examination of the
domestic fowl infected perorally with feed contaminated with the
liver of TBC fowl (9 portions of feed and one portion of liver)

negativni - negative

do 20 kolonii ~ up to 20 colonies

] =

i) nad 20 kolonii — above 20 colonies
! souvisly porost ~ continunous stand
| nevysetfeno — unexamined

L kontaminace - contamination

A =dy ika vyvoje patologich ymickych a histologickych
tbc zmén ~ dynamics of development of patho-anatomical
and histological tuberculous changes

B = kultiva¢ni vySetfeni — cultivation examination

dnii - days, kur domdci - domestic fowl
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3. Vysledky patologickoanatomického, histologického a kulti-
vaéniho vy3etfeni kura domiciho, infikovaného kontaktem s tbe
kurem — The results of patho-anatomic, histological and cultivation
examination of the domestic fowl infected by a contact with TBC
fowl

kdy i viceleti jedinci. Vysoké procento zamoreni ma-
Iych chovii kura doméciho v CR prokdzali mimo nds
i Lacina (1973), Pavlas a Rossi (1975)
a Kuli§ek (1975). Vysledky naSich vySetieni -
7,3 % reagentd a 35,6 % zamoienych chovi - se nej-
vice bliZi zjiSténim Kuli$ka (1975) na Znojemsku
i jesté vice diivEj$im ndlezim Hokla a Proklp-
ka (1943). Rizn4 frekvence vyskytu reagentd i zamo-
fenych chovi, které jsme zjistili v 16 obcich na dzemi
jednoho okresu, ukazuje na zna¢né mistni epizootolo-
gické rozdily dané pravdépodobné dlouholetym vyvo-
jem ndkazové situace. Tomu nasvédcuje i skutecnost,
Ze procento reagentl v obci ne vZdy koreluje s procen-
tem promofenych chovi. Jsou tedy v nékterych obcich
vétSinou chovy s ojedinélym vyskytem reagentd, v ji-
nych je moZno nalézt relativné mens$i pocet zamoie-
nych chovd, ale s vy$§im procentem reagujicich ptaku.
Lze se tedy domnivat, Ze ndkazova situace v tuberku-
16ze dribeze zistdva dlouhodobé stejnd pokud neni né-
kaza systematicky ovliviiovdna i¢innym postupem tlu-
meni. V naSich pomérech v§ak zatim nebyla plo§nému
tumeni tuberkulozy driibeze v malych chovech véno-
vidna pozornost.

Experimentdlni infekce potvrdily vysokou vnima-
vost kura domaciho k infekei M. avium. Po i. m. infekci
byla téméf u viech ptikl od 28. dne nalézdna milidrn{
tuberkuldza jater a sleziny. To zcela odpovidd vysled-
kim autort Rossi (1966), Pavlas a Patloko-
vd (1977) a dalSich. Po perordlni infekci, podobné ja-
ko Beller a Henninger (1930), Dahmen
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a Abels (1934), Klime§ a Pavlas (1962) jsme
méli moZnost pozorovat vznik generalizované tuberku-
16zy po 106, resp. 120 dnech. Histologické a makro-
skopické tuberkulézni zmény pak o néco dfive nez
Dahmen a Abels (1934)a Ashour (1972), .
za 49 oproti 60 dnim, resp. za 106 oproti 110-150
dnim. Zavazny je vSak vyskyt tuberkuléznich zmén po
106 dnech ve stievé. To svéd¢i pro znaCnou afinitu
M. avium k zaZivacimu ustroji kura domdciho a sou-
¢asné ukazuje na znac¢né riziko vylu¢ovani mykobakte-
rii u perordlné infikovanych ptakd. To jsme konec¢né
mohli potvrdit i kultivaénim prikazem mykobakterii ze
stieva za 160 dnl po infekci. Zajimavy je prikaz my-
kobakterii z riznych tkdni a orgdnd jiZ za 36 dnd od
zacdtku pokusu. Sv&dci to pro pomérné rychle nastupu-
jici bakteriemii, po niZ aZ za del$i dobu vzniknou mak-
roskopické tuberkulézni zmény. Po infekci kontaktem
s tuberkuléznim kurem jsme méli moZnost prokdzat
tuberkul6zni zmény dfive, tj. za 106, resp 157 dnd, neZ
popisuji Dahmen a Abels (1934), Schalk aj.
(1935) a Sc¢erban (1966). Vysvétleni lze hledat
v tom, Ze v na§em pokusu tuberkulézni a zdravi jedinci
se nachdzeli spolecné v omezeném prostoru voliéry.
Podobné vSak i v naSich kontaktnich pokusech se infi-
kovalo, tj. vznikly patologickomorfologické zmény ne-
bo byly izoloviny mykobakterie v dobé od 106. do
380. dne po infckci pouze u 12 ptika ze 37, ().
v 32,4 %. 1 pii kontaktni infekci se projevila vyraznd
afinita M. avium ke sténé stievni kura domaciho.

Uvedené skutecnosti povazujeme za velmi podstatné
nejen pro pozndni patogeneze avidrni tuberkulézy kura
domdciho, ale i z pohledu diagnostickych moZnosti nd-
kazy, kdyZ nejdfive lzc mykobakteridlni infekci diag-
nostikovat kultivaci a v dal§im poradi pak histologicky,
alergicky a patologickoanatomicky. Jako velmi nebez-
pe¢nd se jevi perordlni infekce tuberkul6zné zménény-
mi tkdnémi, k niZ miZe dojit napf. pii kanibalismu kura
domadciho.
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PREVALENCE OF ANTIBODIES TO COXIELLA BURNETII
IN CATTLE, SHEEP AND SMALL GROUND MAMMALS
IN THE REGION OF WESTERN BOHEMIA

VYSKYT PROTILATEK PROTI COXIELLA BURNETII U SKOTU, OVCi
A DROBNYCH ZEMNICH SAVCU V ZAPADNICH CECHACH

I. Literak

University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

ABSTRACT: The prevalence of antibodies 1o C. burnetii was studied in the Karlovy Vary district (the Czech Republic)
between 1987 and 1989. Sera of cows, sheep and heart eluates of small ground mammals were tested using the complement
fixation test with C. burnetii antigen in phase Il (Bodibion, Mevak Nitra, Slovakia). Titers greater or equal to 8 or 10 were
considered as positive. Cows from two large-scale farms were tested four times (the average number of every sampling was
339 cows). Their seroprevalences varied from 0.3 to 4.3% and from 0.3 to 10.6% on the first and second farm, respectively.
The highest seroprevalences were on both farms in July, 1987. No clinical signs of Q-fever were observed in cows from these
farms. In May, 1988, sera of 96 sheep from two farms were tested. No antibodies to C. burnetii were detected. A total of
488 small ground mammals from 9 various localities was tested. Antibodies were ascertained in one Common Vole (Microtus
arvalis) at a titer of 10 and in one Bank Vole (Clethrionomys glareolus) at a titer of 2560. At present, some strains of
C. burnetii occur in cattle and small ground mammals in the study area but these strains do not cause the clinical Q fever as
they did in the same area at the beginning of the fiftics.

Coxiella burnetii; antibodies; complement fixation test; cattle; sheep; small ground mammals

ABSTRAKT: V letech 1987-1989 byla na Karlovarsku v zdpadnich Cechdch vySetfovéna séra skotu, ovci a srdecni vyluhy
drobnych zemnich savch k zjisténi protilatek proti C. burnetii. K detekci protildtek byla pouzita komplementfixa¢ni reakce
s antigenem féze I1 (Bodibion, Mevak Nitra, Slovensko). Zdkladni fedéni séra bylo | : 8, piip. | : 10. Béhem sledované doby
byly &tyfikrédt vyseteny krdvy ze dvou velkokapacitnich kravini (pfi jednom vySetfeni primérné 339 krav). Séroprevalence
s¢ pohybovala od 0,3 do 4,3 % v jednom kraviné a od 0,3 do 10,6 % v druhém kraviné. Nejvyssi séroprevalence byla v obou
kravinech v srpnu 1987. U krav nebyly patrné pfiznaky onemocnéni Q-horeckou. V kvétnu 1988 byla vysetiena séra 96 ovci
ze dvou chovd, protildtky proti C. burnetii nebyly zjistény. Z drobnych zemnich savci bylo vySetieno 488 jedincli z deviti
rtiznych lokalit. Protilétky byly prokdzény u jednoho hraboe polniho (Microtus arvalis) v titru 10 a u jednoho nornika rudého
(Clethrionomys glareolus) v titru 2560. C. burnetii se v zdpadnich Cechdch v soutasné dobé vyskytuje u skotu a nékterych
drobnych zemnich savcii, nezplisobuje viak manifestni klinickd onemocnéni{ jako v téZe oblasti zaédtkem SO0. let.

Coxiella burneti; protildtky; komplementfixaéni reakce; skot; ovce: drobni zemni savci

UvoD

Na tzemi Ceské republiky byla Q-horedka poprvé
zjisténa v roce 1952 u zaméstnanct praZskych jatek
(Patoc¢ka a Kubelka, 1953). V letech 1952-
1954 pak byla diagnostikovana série epidemii Q-hore¢-
ky u zemé&délcd na Karlovarsku (Raska aj., 1954,
Rehdadck, 1987). Zdrojem téchto infekei byla ne-
mocnd domdci zvitata, pfedev§im skot a ovce, kterd
byla pfemistovdna v povale¢ném obdobi. Od piipadi
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v 50. letech nejsou z oblasti zdpadnich Cech zminky
o vySetfovdni na Q-horecku. Z blizké oblasti jiZnich
Cech jsou vSak opakovang& od konce 70. let publikova-
ny priace o séroprevalenci protildtek proti C. burnetii
u lidi, hospodéiskych zvitat a drobnych zemnich savci
(Rehdcek aj., 1977, 1984, 1987; Vosta aj., 1988,
1989; Lisdk aj., 1989; Cempirkovad aj, 1993;
Literdk, 1994).

Cilem této price je dokumentovat vyskyt C. burnetii
v oblasti, v niZ byla naposled zji§téna pred vice nez 30 lety.
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MATERIAL A METODY
SKOT

V letech 1987-1989 byly opakované sérologicky
vySetfovdny dojnice ze dvou objektd Zivogisné vyroby
v obcich Albefice a BraZec (okres Karlovy Vary). Doj-
nice byly vySetfeny Ctyfikrit. Byly ustdjeny ve velko-
kapacitnich stdjich, b&€hem letniho obdobi byly vyhdné-
ny na pastvu.

OVCE

V kvétnu 1988 bylo vySetfeno 32 sér ovci ze stada
v Luciné a 64 ze stdda v Novém Hlavakove (okres
Karlovy Vary).

DROBNI ZEMNI[ SAVCI

Drobni zemni savci byli odchytdvéni v kvétnu, z4if
a listopadu v letech 1987-1989. Byli odchytdvini do
sklapovacich pasti béhem dvounoéni expozice v teré-
nu. Pasti byly kladeny ve 100 kusovych liniich na de-
viti riznych lokalitich v Doupovskych horich (okres
Karlovy Vary). Na protilatky proti C. burnetii byly vy-
Setfovdny tzv. cludty. Jako eludt byl oznacen vyluh roz-
stfizeného srdce v 1 ml pufrovaného fyziologického
roztoku. S timto eludtem se ddle pracovalo jako se s¢-
rem v fedéni 1 : 10. Celkem bylo vy3etieno 488 drob-
nych zemnich savct.

SEROLOGICKE VYSETRENI

K detekci protildtck byla pouZita komplementfi-
xaéni reakce. Pracovalo se s antigenem ve fazi II
(Bodibion, Mevak Nitra, Slovensko) a komplemen-
tem Sevatest Toxoplasma komplement (SEVAC, Pra-

ha, Ceska republika). Zdkladni titr fedéni sérabyl 1 : 8,
prip. ! : 10,

VYSLEDKY
SKOT

V obou velkokapacitnich stdjich byly zjisStény proti-
latky proti C. burnetii. UrCita séroprevalence byla zjis-
téna pii kazdém ze Ctyf odbéra. V Albeficich se séro-
prevalence pohybovala od 0,3 do 4,3 %. V BraZci od
0,3 do 10,6 %. V obou stdjich byla nejvyssi séropreva-
lence v Cervenci 1987, béhem dalSich odbéra byla vy-
razné niZsi (tab. I a II).

OVCE
Vysledky vySetfeni byly negativni.
DROBNI ZEMNI SAVCI

Vysledky vysetieni drobnych zemnich savel jsou
uvedeny v tab. IIl. Ze 488 cluatl riznych druht drob-
nych zemnich savct byly protilitky detekoviny ve dvou
piipadech. Protilatky byly zji§tény u jednoho hrabose
polniho (Microtus arvalis) ze 136 vySetfenych a u jed-
noho nornika rudého (Clethrionomys glareolus) ze
73 vySetienych. Hrabo§ polni byl odchycen v Brazci
a mél titr protilitek 10. Nornik rudy byl odchycen
u obce Javornd a mél titr protildtek 2560.

DISKUSE

Nepfimo pomoci pritkazu protildtek bylo prokdzéno,
7e v zipadnich Cechdch — v oblasti, kde byla poprvé

I. Protildtky proti C. burnetii u krav ve velkokapacitnim kravinu v Albeficich — Antibodies to C. burnetii in cows kept on a large-scale farm

at Albefice
Datum’ Vysetieno? Pocet pozitivnich? Titr? Procento pozitivnich®
6.7. 1987 346 IS 8-256 (;b, = 17.5) 43
8.9. 1988 319 2 80, 160 0,6
16. 11. 1988 346 | 10 03
8. 2. 1989 345 4 210 1,2

;‘ = primérny geométricky titr -~ mean geometric titer

'date, Zcows examined, *number of positive findings, Hiter, 5perc:emagc of positive findings

I1. Protildtky proti C. burnetii u krav ve velkokapacitnim kravinu v BraZci - Antibodies to C. burnetii in cows kept on a large-scale farm

at BraZec
Datum' Vysetfeno? Podet pozitivnich? Titrt Procento pozitivnich®
6. 7. 1987 292 3l 8-256 (.;g =16,7) 10,6
8.9. 1988 353 | 40 03
15. 11. 1988 360 3 3x 10 0.8
8. 2. 1989 352 9 210 26

2 - P . . - "
'date, 2cows examined, *number of positive findings, Hiter, 5pt:rccnmgc of positive findings

78

Vel. Med. — Czech, 40, 1995 (3): 77-80




I11. Protilitky proti C. burnetii u drobnych zemnich savcl (Doupovské hory, 1987-1989) — Antibodies to C. burnetii in small ground

mammals (Doupovské hory, 1987-1989)

Druh' Vysetieno® Pozitivnich?
Mysice kiovinnd/lesni (Apodemus sylvaticu/flavicollis) 176 0

Hrabos$ polni (Microtus arvalis) 136 1 (0,7 %)
Rejsek obecny (Sorex araneus) 75 0

Nornik rudy (Clethrionomys glareolus) 73 1(1.4 %)
Hrabo$ mokfadni (Microtus agrestis) 21 0

Rejsek maly (Sorex minutus) 3 0

Myska drobnd (Micromys minutus) 2 0

Hryzec vodni (Arvicola terrestris) 2 0
Celkem* 488 2 (0,4 %)

. T . o " Fy
'specncs, animals examined, ‘posmve findings, “total

na tzemi Ceské republiky prokizdna Q-horeka zvi-
fat — se C. burnetii stile vyskytuje. C. burnetii cirku-
luje v populacich skotu a v populacich volné Zijicich
drobnych zemnich saved. Virulence kmeni C. burnetii,
které vyvolavaly protildtkovou odpovéd u skotu ve sle-
dované oblasti, je ale zfejm¢& minimdlni. Za celou dobu
sledovéni nebyly totiZ u zvifat s protilatkami, ani u ji-
nych, pozorovany pfiznaky onemocnéni, které by mohly
byt ddany do souvislosti s klinickymi pfiznaky Q-hore¢-
ky u skotu. Klinické pfiznaky u skotu charakterizujici
(Q-horecku nezaregistroval ani mistni obvodni veteri-
narni 1ékai (K oZd o, dstni sdéleni). Nizkd virulence
kmenl C. burnetii, nyni cirkulujicich v populacich sko-
w, je nejvyznamnéj§im rozdilem proti situaci na stej-
ném vzemi zacitkem 50. let, jak ji popsal Raska aj.
(1954). ‘

Pri¢iny rozdilné séroprevalence ve dvou blizkych
chovech a pfi riznych terminech vySetfeni neni mozné
jednozna¢né zdlvodnit. Nejvy3si séroprevalence zjis-
t&€nd ve velkokapacitnim kravinu v BraZci v Cervenci
1987 nedosahuje hodnot zjisténych v nékterych jiho-
ceskych chovech skotu. Napf. Lisdk aj. (1989) uvadi
séroprevalenci protildtek proti C. burnetii zjiitovanou
komplementfixaéni reakci pies 25 % u osmi z 23 stdd.
éasty vyskyt protilatek ale ani u skotu v jiznich Ce-
chdch neni v souvislosti s klinickymi pfiznaky Q-ho-
re¢ky skotu (Rehddek aj., 1977, 1984, 1985, 1987,
Lisdk aj., 1989; Cempirkova aj, 1993; Lite-
rak, 1994).

Ovce hraji ziejmé v sou¢asné dob& na nadem tzem{
jen malou roli v cirkulaci C. burnetii. Negativnf vysled-
ky vySetfeni ovci z Karlovarska koresponduji s nega-
tivnimi vysledky vySetieni ovci pfed pastvou ve dvou
jihoZeskych lokalitich (Rehd&ek aj., 1985). Teprve
po pastvé tam byly zjiSt€ny protilatky v nizké preva-
lenci 1,7 %.

Séroprevalence protildtek proti C. burnetii u drobnych
zemnich savci na Karlovarsku je podobnd séropreva-
lenci, kterou v jiznich Cechach — u Lipenské prehrady
zaznamenal Rehdcek aj. (1987). V okoli Lipenské
nddrze bylo vysetieno 295 drobnych zemnich savcu,
u péti mySic kfovinnych (Apodemus sylvaticus) byly
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zjiStény protildtky v titru 8-256 (komplementfixacni re-
akcf). Naproti tomu na jiné jihoceské lokalité — v nivé
feky LuZnice popisuje VoSta aj. (1988) séropreva-
lenci podstatng vyssi. V letech 1986 a 1987 tam vySetfil
116 a 66 drobnych zemnich savci, pficemz protilatky
zjistil u 46,5 % a 36,4 % jedinct (mikroaglutinacni re-
akef). Jeho nejvyssi zjistény titr byl 128. Extrémné vy-
soky titr 2560, ktery byl na Karlovarsku zji§tén u nor-
nika rudého indikoval pravdépodobné akutni infekéni
stav, kdy infek¢ni ddvka musela byt pomérné vysokd
(Rehdcek aj., 1992).

Pretrvdvajici vyskyt riketsie C. burnetii na dzemi
Ceské republiky je skuteZnosti. Vyznam tohoto vysky-
tu z hlediska zdravi lidi a zvifat vSak bude mozné de-
finovat aZz po izolacich konkrétnich kment C. burnetii
a stanoveni jejich virulence v experimentélnich infekcich.
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THE FIRST FINDINGS OF GIARDIA SPP. IN HORSES
IN THE CZECH REPUBLIC

PRVNI NALEZY GIARDIA SPP. U KONI V CESKE REPUBLICE

I. Pavlasek, L. Hess, 1. Stehlik, V. Stika

State Veterinary Institute, Praha, Czech Republic

ABSTRACT: The first occurrence of Giardia spp. in horses in the Czech Republic is reported. During preventive examination
of 360 five-month up to 14-year horses from various parts of the region of Central Bohemia carried out from January 1993
to June 1994 in the parasitological laboratory of the State Veterinary Institute in Prague, the Giardia cysts were detected in
the excrements of 18 (5%) horses, mostly 2-4 years of age, and in two foals 3 and 6 weeks old. During the period between
March 1993 and June 1994, systematic and repeated observation was aimed at a group of 38 racing horses two up to four
years of age from two studs in the surroundings of Prague. In one of these studs Giardia spp. cysts were found in 7 horses
(35%) out of a total of 20 animals. During bacteriological examination of horses infected with Giardia carried out parallelly,
only in one animal pathogenic bacteria Rhodococcus equi and Streptococcus equi subsp. zooepidemicus were detected in the
excrements. After the application of Entizole (following discontinuation of the preparation on days 4 and 50), however, the
result of bacteriological examination was negative. The size of cysts (n = 100) was 12.8-16.0 x 9.6-11.2 um (with the mean
of 14.6 x 9.9 pm) there was no finding of free trophozoites of Giardia in the horse excrements examined. On the basis of
morphological characteristics of the protozoon cysts and of the structure of median bodies (following excystation of the
Giardia cysts in vitro), the intestinal flagellate found in horses can be included into the morphological group of G. intestinalis.
By a long-term observation of seven spontaneously infected horses, new data on the dynamics and duration of shedding
Giardia cysts and on the possibility of spread of the parasite in the environment of their housing have been obtained. In three
of the spontaneously infected horses the efficiency of Entizole in its total daily dose of 3.5, 5 and 7.5 g/animal was verified
and in one of the horses (after failure of the treatment with the dose of 5 g/day) the efficiency of Avrazor was also verified
in its dose of 7.5 g in the coure of 3 days. It came out from these, till now preliminary results that 10-12 day application of
Entizole in the dose of 7.5 g/horse resulted in total control of shedding of the flagellate during the treatment and during at
least 40 days after. discontinuation of its application, while in case of the dose of 3.5 g/horse findings of the Giardia cysts
were repeatedly positive as early as on day 8 after ending the treatment, its intensity being in fact identical with the quantity
of cysts found in the excrements of the horse before the application of Entizole. Three-day application of Avrazor to one
animal in which during the five-month period (following completion of 12-day medication with Entizole in the dose of 5 g)
the Giardia cysts were intermittently found was successful and till now, in the course of 7 months, the protozoon has not
been detected in this horse. Further studies are needed to clarify whether the horse can represent a source of spread of
giardiosis among other farm animals, as well as a potential source of infection for a man, in the case of taking this protozoal
infection for zoonosis.

Giardia spp.; Rhodococcus equi; Streptococcus equi subsp. zooepidemicus;, Giardia cysts; horses; Entizole; Avrazor

ABSTRAKT: Poprvé byl zjidtén vyskyt Giardia spp. u koni v Ceské republice pfi preventivnim vyetfovani 360 pétimési-
nich az 14letych koni z riznych oblasti Stfedoceského kraje. VySetiovéni se uskutecnilo v obdobi od ledna 1993 do ¢ervna
1994 v parazit-logické laboratofi Stdtniho veterindrniho ustavu v Praze. Cysty giardii byly detekovany ve vykalech 18 (5 %),
vétSinou dvou- az Ctyrletych koni, a u dvou hiibat ve véku (fi a Sest tydnd, V obdobi od bfezna 1993 do ¢ervna 1994 byla
sledovéna skupina 38 dvou- az ¢tyfletych dostihovych koni ze dvou stdji v okoli Prahy. Na jedné z nich byly cysty Giardia
spp. zjistény u sedmi (35 %) z celkového poctu 20 koni. Pfi soubézném bakteriologickém vySetieni koni nakazenych giardi-
emi byly ve vykalech pouze jednoho zvifete detekovany patogenni bakterie Rhodococcus equi a Streptococcus equi subsp.
zooepidemicus. Po aplikaci Entizolu (4. a 50. den po vysazeni preparitu) byl vysledek bakteriologického vysetfeni negativni.
Na zdkladé morfometrické charakteristiky cyst prvoka a struktury medidnnich t&lisek lze nélezy stfevniho bi¢ikovee u konf
zafadit do morfologické skupiny Giardia intestinalis. Dlouhodobym sledovdnim sedmi spontdnné nakaZenych konf byly
ziskdny nové ddaje o dynamice a délce vyluCovdni cyst giardii a o moZnosti §ifeni parazita v prostiedi ustdjeni koni. U tfi
spontdnné nakaZenych koni byla v celkové denni ddvce 3,5; 5 a 7,5 g na jednoho koné ovéfovina ucinnost Entizolu a u jed-
noho z nich (po netspé$ném léceni v ddvce 5 g na den) také Avrazoru v ddvce 7,5 g po dobu tif dnd proti Giardia spp.
Z predbéznych vysledkl vyplynulo, Ze 10-12denni podavani Entizolu v davce 7,5 g zcela utlumilo vyluéovani cyst bicikovce
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béhem lé¢eni a nejméné 40 dnd po jeho vysazeni, zatimco pfi ddvee 3,5 g byly opétovné pozitivni ndlezy cyst giardii jiz
8. den po ukenéeném léCeni a jejich intenzita byla v podstaté shodnd s mnozstvim cyst zjiSténych ve vykalech koné v obdobi
pred poddvianim Entizolu. Tfidenni podavéni Avrazoru jednomu zvifeti, u kterého byly b&hem pétimési¢niho obdobi (po
ukonéeném 12dennim podavini Entizolu v ddvee 5 g) stiidavé zjisloviny cysty giardii, bylo dsp&iné a po dobu sedmi mésicti
nebyl prozatim tento prvok u koné detekovén. Dal$imi studiemi bude tieba objasnit, zda kiii miZe byt zdrojem $ifenf giardiozy
mezi jinymi hospoddiskymi zvifaty, potencidlné i zdrojem ndkaz ¢lovéka, jestlize je tato protozodrni infekce povazovéina za

zoonézu,

Giardia spp.; Rhodococcus equi; Streptococcus equi subsp. zooepidemicus; cysty giardif; kong; Entizol; Avrazor

UvVoD

Giardia (Lamblia) pod nazvem Cercomonas intesti-
nalis u ¢lovéka poprvé popsal Lambl (1859). Po ra-
du let trvajici taxonomické a nomenklaturické spory
a rizné ndzory tykajici se tohoto stfevniho bic¢ikovee
nakonec vyustily v zavér, Ze C. intestinalis je synony-
mum pro druh Giardia intestinalis (Lambl, 1859)
Alexeieff, 1914 ndleZejici do rodu Giardia Kiinstler,
1882, deledé Hexamitidae Kent, 1880, fadu Diplomo-
nadida Wenyon, 1926.

U zvifat byly giardie poprvé nalezeny u krdliki
(Oryctolagus cuniculus) s druhovym oznacenim Hexa-
mita duodenalis Davaine, 1875, coZ jc synonymum
dnes uvddéného druhu Giardia duodenalis (Davaine,
1875) Deschienes, 1921.

Prvni zprdva o giardiich u koni pochdzi z Jizni Af-
riky, Nalezl je Fantham (1921) pfi postmortdlnim
vySetfovéni jednoho koné z oblasti Pretérie, a to v tlus-
tém stievé. Bicikovec byl nasledné pojmenovin Giar-
dia equi Fantham, 1921. Druhé sdéleni o vyskytu téhoz
druhu giardie u anemické klisny s klinickymi pfiznaky
koliky, bolestmi bficha, prijmem, celkovou slabosti
a ztritou chuti k pfijimadni krmiva uvefejnili Varela
a Salsamendi (1958) z Uruguaye. O giardidze
u dvou hfibat ve véku jednoho a tif mésica bez klinic-
kych pfiznakd onemocnéni informuje Bemrick
(1968) ze Severni Ameriky. Manahan (1970), ktery
se zabyval studiem pFi¢in chronickych prijmovych
onemocnéni u koni v Austrdlii, nalezl ve vzorku vyka-
14 jednoho ze 32 vySetfovanych zvitat prvoky typu Gi-
ardia, ne viak v cystové formé. Ve Svycarsku, Vv sou-
vislosti se studiem prijma u telat, zjistili u koni
ustdjenych s telaty giardie Nesvadba aj. (1982).
V USA Kirkpatrick a Skand (1985) zazname-
nali giardie u plnokrevného koné, ktery po dobu Sesti
mé&sich trp&l ob&asnymi prijmy. V disledku sniZzeného
piijmu krmiva doslo u tohoto koné k vyrazné ztraté t¢-
lesné hmotnosti, jeho srst byla Spatné kvality a zjistili
u ného exsudativni dermatitidu.

Cilem tohoto sdéleni je informovat o prvnich néle-
zech Giardia spp. u koni v Ceské republice, o dynami-
ce vylucovani cyst prvoka, o zplsobu a ucinnosti léce-
ni této protozodzy u dostihovych koni a o vysledcich
bakteriologického vy3etfeni vykall koni spontdnné na-
kaZenych giardiemi.
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MATERIAL A METODA

METODA ZJISTOVANI PREVALENCE A DYNAMIKY
VYSKYTU GIARDIA SPP.

V obdobi od ledna 1993 do ¢ervna 1994 bylo v pa-
razitologické laboratofi Statniho veterindrniho tstavu
v Praze koprologicky vySctieno celkem 360 vzorki vy-
kalti od pétimési¢nich az l4letych koni a dvou (fi-
a Sestitydennich hiibat z rdznych lokalit ve Stfedoce-
ském kraji.

V obdobi od biezna do listopadu 1993 a od biezna
do ¢ervna 1994 byl v Sesti terminech uskute¢nén odbér
vzorki vykald od skupiny 38 koni. Dvacet koni pochd-
zelo z tréninkové dostihové stdje (lokalita ¢. 1) s dvou-
az Sestiletymi vrcholovymi sportovnimi vykonostnimi
kofimi. Osmndct koni této skupiny bylo z chovatelské-
ho zatizeni polokrevnych a plnokrevnych koni (lokalita
¢. 2). Obé stdje se nachdzeji v okoli Prahy. B&hem do-
stihové sezony nebo v pfipad€ importd koni dochdzi na
lokalité ¢. | Casto ke stfiddni ustdgjenych zvitat v jed-
notlivych boxech.

Dynamika vyskytu Giardia spp. byla sledovina
u péti spontdnné nakaZenych koni (1-LI, 2-TA, 3-DU,
4-TE, 5-FR) na lokalité ¢. | v obdobi od 3. 5. do 24. 5.
1993 dennim vySetiovdnim vzorkl vykali odebiranych
rektdln¢ vzdy v rannich hodindch. Periodicky bylo
téchto pét koni ddle vySetfovdno ve ¢tyfech obdobich
vZdy ve Ctyfech po sobé jdoucich dnech.

POSTUP A ZPUSOBY LECEN{ GIARDIOZY KONI

Proti spontdnni ndkaze giardiemi byla u tfi koni
(1-LI, 5-FR a 6-MA) na lokalité ¢. | ovéfovdna Gcin-
nost Entizolu (metronidazole, derivit nitromidazolu,
vyrobce Polfa).

U koné 1-LI byl Entizol pfi prvni aplikaci podavin
perordlné dvakrdt denné (rdno a vecer) rozpustény ve
vodé (denni ddvka ¢inila 3,5 g) po dobu 10 dnti v ob-
dobi od 16. 4. do 25. 4. 1993. Druhi aplikace Entizolu
ve stejném reZzimu poddvani, aviak ve zvySené denni
davce (5,0 g), se uskutecnila v obdobi od 29. 6. do 8. 7.
1993, tj. 59. den po ukonéeni prvniho Ié¢eni. Kifi 5-FR
byl lé¢en Entizolem po dobu 12 dnli v celkové denni
ddvce 5 g od 9. 6. do 20. 6. 1993 a Avrazorem v cel-
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kové denni divce 7,5 g po dobu tii dna (9.~11. 11,
1993). Entizol, v davce 7,5 g denné, byl aplikovin ve
stejném chemoterapeutickém rezimu po dobu 10 dnii
(od 9. do 18. 11. 1993) koni 6-MA.

Béhem prvnich dvou dnt poddvani prepardta byly
vykaly koni vySetfovdny v rannich a vecernich hodi-
nach, ddle potom v dennich intervalech minimalné po
dobu 20 dni. Za celé sledované obdobi bylo na lokali-
tich ¢. 1 a 2 vy3etfeno celkem 394 vzorkd.

METODA KOPROLOGICKEHO VYSETROVANI
A ZPUSOB HODNOCENI INTENZITY VYSKYTU
CYST GIARDIA SPP. VE VYKALECH KONI

Vzorky vykali koni o hmotnosti asi 10 g byly vy-
Setfovany flotacné-centrifugacni metodou podle Bre-
zy (1957). Intenzita vylucovanych cyst giardii byla
hodnocena ve tfech kli¢kdch (o priméru 4 mm) ode-
branych z povrchové blanky supernatantu pii pouZiti
okuldru 10x a objektivu 45x zvétSujiciho pomoci kiiz-
ki podle ndsledujiciho klice:

(+) = velmi ojedinély nélez cyst giardii po celé
ploSe kryciho skli¢ka (15 x 15 mm)

+ -~ minimdlné jedna cysta v péti zornych polich
alespoil v 10 riznych mistech plochy kryci-
ho skli¢ka

++ ~ minimdlné jedna cysta v jednom zorném poli

+++ — minimdln€ dv¢ aZ tii cysty v jednom zorném
poli

++++ — vice jak tii cysty v jednom zorném poli.

METODY BAKTERIOLOGICKYCH VYSETRENI KONI
NAKAZENYCH GIARDIEMI

U koni 1-LI, 2-TA, 3-DU, 4-TE a 5-FR bylo v pra-
béhu sledovini provedeno bakteriologické vysetfeni
vzorki jejich vykald standardnimi laboratornimi meto-
dami (KA s alkoholem, DC, XLLD, pomnoZeni v médiu
podle Rappaporta-Vassiliadise s dvojim vyockovdnim)
zaméfené na zdchyt nejcastéjSich enteropatogent. Kin
1-LI byl vySetfen celkem tfikrat: pred prvni aplikaci
Entizolu, &tvrty den po ukonceni poddvani prepardtu
a kone¢né 50. den po druhém Ié¢eni. Vzorky vykali
koni 2-TA, 3-DU, 4-TE a 5-FR byly vySetfeny bakte-
riologicky jednordzové v dobé jejich stoprocentniho
napadeni Giardia spp.

VYSLEDKY

VYSLEDKY PARAZITOLOGICKYCH VYSETRENI

Morfometricka charakteristika cyst Giardia spp. u koni
Vésina cyst Giardia spp. byla ovdlnd a s pevnou

blanou. Proméfenim 50 cyst ziskanych z vykali spon-
tanné nakazenych dvou koni (1-LI a 5-FR) byla v na-
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tivnim preparatu jejich velikost 12,8-16,0 x 9,6-11,2
wm (pramér 14,6 x 9,9 um). Uvniti cyst byla patrnid
ovdlnd jadra lokalizovand v jedné tfetiné jednoho z po-
1 cysty. U nékterych z nich byl dobfe zfetelny svazek
bi¢ikt a zejména medianni téliska. Pfi diagnostice gi-
ardii ve vykalech koni s pouzitim flota¢niho roztoku
(Breza, 1957) dochédzelo k nahromadéni obsahu cys-
ty k jedné jeji sténé nebo pdlu, coZ je pro cysty tohoto
strevniho bi¢ikovce velmi typické (obr. 1). Z4adné volné
trofozoity giardii nebyly ve vySetfovanych vzorcich na-
lezeny.

——

5 um

1. Nejcastéjsi formy destrukcee (zmén) vnitiniho obsahu cyst Giardia
spp. ve flotaénim roztoku pfi koprologickém vysetiovani vykald
koni - The most frequent forms of destruction (changes) of the con-
tent inside the Giardia spp. cysts in the flotation solution during
coprological examination of excrements of horses

Prevalence Giardia spp. u koni

Z celkového poctu 360 vySetfenych vzorka vykalt
koni riznych vékovych kategorii byly giardie nalezeny
u 18 (5 %) zvitat. Pozitivni byly ndlezy u dvou hfibat
ve veku tii a Sest tydni

Cysty Giardia spp. byly zjiStény pouze u koni na
lokalité ¢. 1 a konkrétni idaje o poctech pozitivnich
pfipadil jsou uvedeny v tab. I.

V obdobi od 5. 4. do 16. 4. 1993 byl denné vySet-
fovdn trus dvou tiiletych spontinné nakaZenych koni
(1-LI a 2-TA), u kterych byly giardie nalezeny pfi prv-

1. Nilezy cyst Giardia spp. pfi kontrolnich opakovanych vy3etfenich
skupiny dostihovych koni na lokalité ¢. 1 - Findings of Giardia spp.
cysts during control and repeated examinations of a group of racing
horses in locality No. |

Daum vysetrent' | oo | P nabarcngent
29.3. 1993 20 210
3.5 20 5125
17.8. 20 5125
710, 20 2/10
19. 3. 1994 6 3/50
14.6. 6 2/33.3

o 2 e auns " 3
'date of examination, “number of animals examined, *number of
positive/% of infected animals

83



nim kontrolnim vysetfeni (29. 3. 1993). Béhem uvede-
ného obdobi se cysty Giardia spp. vyskytovaly v rizné
intenzité denn& u kon& 1-LI. Kil 2-TA vylucoval cysty
prvoka permanentné b&hem prvnich tfi dnt, v dal3ich
osmi dnech byly ndlezy stfidavé pozitivni a negativni.

Pfi 22dennim sledovéni (v obdobi od 3. 5. do 24. 5.)
prib&hu vyludovéni cyst Giardia spp. u skupiny péti
koni se u dvou z nich (1-LI a 5-FR) vyskytovaly cysty
denné po celou dobu. U koni 2-TA, 3-DU (tfileti)
a 4-TE (dvoulety) byly ndlezy cyst prvoka velmi nepra-
videlné a vysledky dennich vySetfeni byly stfidavé pozi-
tivni a negativni. Také intenzita vylu¢ovanych cyst giardii
byla u téchto koni v porovnan{ s intenzitou zji§fovanou
u I-LI a 2-TA (zvIa$té€ u 1-LI) vyrazné niZsi.

Pri vySetfovani stejné skupiny péti koni ve l4den-
nich intervalech v mésici éervnu 1993 (vidy ve ¢tyfech
po sob& jdoucich dnech) a v mési¢nich intervalech
(v Cervenci a srpnu téhoZ roku) byly cysty giardii de-
tekovdny v pomérné vysoké intenzité (++ aZ ++++) na
pocdtku ¢ervna u koné I-LI. V dalSich kontrolnich vy-
Setfenich se cysty u tohoto koné vyskytovaly sporadic-
ky v disledku aplikace Entizolu. U koni 2-TA, 3-DU
a 4-TE byly ndlezy cyst ve sledovanych obdobich oje-
dinglé s intenzitou hodnocenou + aZ ++. Zajimavé byly
ndlezy u koné 4-TE. Po dobu 50-57 dnd, které uplynu-
ly od zji¥tovéani denni dynamiky, se u tohoto koné cys-
ty nevyskytovaly. Av3ak pfi vySetfovani jeho vykald
v Cervenci a srpnu byly cysty giardii detekovdny opét
ve viech Ctyfech po sobé jdoucich dnech v intenzité
hodnocené + az ++.

Utinnost antiparazitik proti spontinni nikaze koni
1-L1, 5-FR a 6-MA giardiemi

Pribéh sledovdni vlivu pouZitych prepardtd proti
giardiifm u konf je souhrnn& uveden v tab. II. Cysty
giardii nebyly zji§tény jiz po 36-48 hodindch a déle po
celou dobu aplikace antiparazitik v dennich ddvkich
3,5;5a7,5 g. Ukoné I-LI se vSak cysty giardii zacaly
opét objevovat osmy den po vysazeni Entizolu (ddvka
3,5 g). Druhd aplikace (5 g denné) ve stejném chemo-
terapeutickém reZimu uskute¢néném 65. den po ukon-
¢enf prvniho 1é¢eni posunula pocatek opétovnych pozi-
tivnich ndlezl prvoka aZ na 21. den po vysazeni
Entizolu. Také intenzita vylucovanych cyst byla vyraz-
né nizsi.

Entizol, v ddvce 5 g denné, byl ovéfovin také u ko-
né 5-FR presto, Ze intenzita cyst pfed lécenim byla
nizkd, a to +. Podobn¢ jako u koné 1-LI nebyly ani
u tohoto zvifete cysty giardii nalezeny b&hem poddvan{
preparatu. Poprvé se zacaly objevovat opét 41. den po
ukonéeném Iéceni a jejich intenzita byla pfiblizné na
stejné urovni jako v obdobi pfed aplikaci prepardtu.
Vzhledem k tomu, Ze pfi kontrolnich tfimé&si¢nich vy-
Setfovanich (v tydennich aZ 14dennich intervalech) by-
ly permanentné cysty giardii ve stfedni intenzité (++)
zjisfovény, byl tento kifi po druhé pieléfen Avrazorem
v ddvce 7,5 g na den po dobu tfi dnii. Zadné cysty
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nebyly zjistény od 4. do 131. dne po léc¢eni a sledovani
koné S5-FR bylo tudiz po této dobé ukonceno.

Stoprocentné efektivni nebyla aplikace Entizolu
v ddvece 7,5 g na den po dobu 10 dnti ani u koné 6-MA.
Cysty giardii nebyly detekovdny béhem léceni a aZ do
31. dne po jeho ukonéeni. Pri dalSich vySetienich,
uskuteénénych z provoznich divodd 121. az 123. den,
byly cysty tohoto stievniho bic¢ikovce ve velmi nizké
intenzit¢ opét detekoviny.

VYSLEDKY BAKTERIOLOGICKYCH VYSETREN{

Patogenni druhy bakterii Rhodococcus equi a Strep-
tococcus equi subsp. zooepidemicus byly detekoviny
pouze u koné 1-LI v dobé pozitivniho nélezu cyst Gi-
ardia spp. den pfed aplikaci Entizolu. Negativni byl
vysledek bakteriologického vysetfeni tohoto koné 4.
a 50. den po léCeni, podobné jako i u koni 2-TA, 3-DU,
4-TE, 5-FR v obdobi jejich 100% ndkazy giardiemi.

DISKUSE

Od prvniho nélezu giardii u koni uplynulo 72 let
a poznatky o rozSifeni a vyznamu parazita u tohoto
hostitele jsou doposud velmi sporadické. Jejich ndlezy
byly vétSinou ndhodné a v piipad® tdaji Manaha-
na (1970) moZnd i sporné.

V literatufe bylo popsdno vice neZ 40 riznych druhi
giardii a pfesto, Ze se pouZivaji nové metody (imuno-
elektroforetické, izoenzymatické, chemotaxonomickd
pozorovdni restrikéni endonukledzovou analyzou
DNA), pomoci nichZ by bylo moZné odlisit druhy, pfi-
padné kmeny, je i v soucasné dobé pfesné druhové ur-
¢eni Giardia zatim velmi nesnadné. Také Fantham
(1921) pFipousti, Z¢ Giardia equi Fantham, 1921 miZe
ndleZet k jiZ znamym, diive popsanym druhim. Vzhle-
dem k témto skute¢nostem i k doposud nevyjasnéné
problematice hostitelské specificity giardii, oznacuje-
me proto ndlezy prvoka u koni v naem materidlu Gi-
ardia spp. Podle nasich méfeni byla velikost cyst giar-
dii u koni v porovndni s udaji autort Bemrick
(1968), Kirkpatrick a Skand (1985) o néco
vetsi (délka o 2,4 a Sitka o 1,2 pm). Zjisténym rozdi-
1im v3ak nepfiklidime vyznamnou dileZitost a domni-
vame se, Ze giardie u koni lze na zdikladé struktury
medidnnich télisek (po excystaci in vitro) zaradit podle
Meyera (1985) do morfologické skupiny Giardia in-
testinalis.

Na zdkladé¢ prostudované a dostupné literatury si do-
volujeme tvrdit, Ze tato prace piind$i vibec prvni uce-
lené&j$i informace o Giardia spp. u koni. DosaZené vy-
sledky z naSich dlouhodobych pozorovéni pfinesly
nékteré nové udaje zejména: o dynamice a délce vylu-
¢ovdni cyst giardii u spontanné nakazenych koni, o vy-
sledcich léCeni a také pocdtecni udaje o moZnosti pfi-
padného $ifeni parazita v prostiedi ustdjeni koni.
Podobné jako i v fadé jinych publikaci o giardiich
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1. Vliv aplikace Entizolu a Avrazoru na pribé&h spontdnnich ndkaz koni Giardia spp. - Effect of application of Entizole and Avrazor on the
course of spontancous infections of horses with Giardia spp.

Pred : 2 < -3
aplikacf" Béhem aplikace Po aplikaci
I-LI Prvni aplikace Entizolu (3,5 g/den)?
Dawm | 0d 5. 4. 16. 4. 17. 4. 385 26.4-2. 5. 3.5.-25. 5.
vySetfeni® | do 16. 4. | R4ng6 | veger” | Réno® | Veder’ ' 1.-7. den? 8.-30. den®
Nilez cyst ++ az ST sy 3
Giardid spp." ORI [ ++ + (+) + negativni negativni + a7 ++++
1-L1 Druhi aplikace Entizolu (5,0 g/den)'?
Datum od 20. 6. 9.7.-28.7. 29.:7: % j O 5 1. 8.
vydetfenf® |do28.6.| 29-0 3l 6. L7871 20 den® | 21.den® | 23.den? 24. den®
Nilez cyst 5 2410 spatiunill il s
Giardia spp.? +aZ ++ + + negativni negativni + negativni +
5-FR Aplikace Entizolu (5,0 g/den)'?
Datum od 4. 6. 9. 6. 10. 6. Il 620 6. | 21-6-30.7. 31.7. i. 8. 6.8.-9. 8.
vySetfeni® | do 8.6. | Ranob | Vecer’ | Rano® | Vecer | | 1.-40.den® | 41. den® 42 den® | 47.-50. den®
Nilez cyst 10 nega- y a ivaft!
Giardia spp." + + (+) (+) tivni'! negatvni negativni + +++ +aZ ++
5-FR Aplikace Avrazoru (7,5 g/den)'*
Datum od 6. I1. 9 11 1011 Tt 15. 11=17. 11. 18. 12.-21. 12. 19.3.-21.3.94.
vydetfeni® do 8. 11. s i : 4.-6. den® 37.-41. den® 121.-131. den®
B
Nilez cyst 10 onill sumhl il e ]
Giardia spp'«) + B (+) negativni negativn{ negativni negativni
6-MA Aplikace Entizolu (7,5 g/den)'’
Datum od 4. 11. 19. 11.-22. 1. 18. 12.-21. 12. 19.3.-21. 3. 94,
vySetrent®  |do8 11| %Y 10 10 | it 8 L | s S 30.-33. den* 121.-131. den?
Nilez cyst 10 coativnil! soativnil! ivpill
Gidrdia Spp.9 + 2 (+) negativni negativni negativni +

'before apylicalion. ]dun'ng application, “after application, *1-LI the first application of Entizole (3.5 g/day), Sdate of examination, 6morning,
7cvcning, day |-day 7 (day following application), “finding of cysts of Giardia spp-. "’imensily of occurrence of Giardiu cysts, "negative.
Zsecond application of Entizole (5.0 g/day), ”nppliculion of Entizole (5.0 g/day), Nupplu::uion of Avrazor (7.5 g/day), Isapplicalion of

Entizole (7.5 g/day)

z raznych hostiteld, také v tomto naSem sdéleni zlsta-
vd bohuZel mnoho otdzek nedoieSenych. Patii k nim
krom¢ jinych napf. uréeni primdrniho zdroje ndkaz ko-
ni giardiemi, vliv prvoka na celkovy zdravotni stav,
piipadné vykonnost dostihovych koni a tim i nezbyt-
nost léceni zvitat i pfi relativné nizké intenzité vyskytu
cyst prvoka ve vySetfovanych vzorcich vykali. Na pii-
kladu spontdnni ndkazy u koni 1-LI a 5-FR je zfejmé,
Ze za urcitych podminek, které bude rovnéz treba v dal-
Sich studiich bliZe objasnit a charakterizovat, mohou
byt cysty vyluCovdny v rizné intenzité¢ vykaly koné
permanentné po znacné dlouhé obdobi. Podobné jako
u jinych hostiteld dochazi také u koni k periodickému
vylucovani cyst prvoka, coz vysledek diagnostiky této
parazitézy pii béZném rutinnim koprologickém vyset-
fovani velmi znesnadiiuje a vyznamné ovliviuje. Do-
porucujeme proto, a je to v zajmu samotnych majitelt
koni, aby pro objektivni posouzeni byly k rutinnimu
parazitologickému vySetfovdni cilenému na pfitomnost
cyst giardii zasildny vzorky vykald odebrané nejlépe
v rannich hodindch a alespon po tiech po sobé jdoucich
dnech. Pro rutinni diagnostiku Giardia spp. u koni jsou
zcela objektivni a vhodné standardni koprologické me-
tody s pouzitim riznych flotacnich roztokt. Pfi inten-
zivnim vyskytu cyst bi¢ikovee ve vykalech lze pouzit
i metodu nativniho prepardatu. Vzhledem k relativné
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malym rozmérim cyst, které jsou navic bezbarvé a tu-
diz snadno piehlédnutelné, doporucujeme prepardty
prohliZet pfi zvétSeni 200-450x.

Z vysledki sledovéni, ve kterych jsme zjidtovali u-
¢innost Entizolu proti spontdnni ndkaze konf giardiemi
vyplynulo, Ze davka 3,5; 5 a 7,5 g na kon& poddvand
perordlné dvakrdt denné po dobu 10 a 12 dni zcela
utlumila vylu¢ovanfi cyst Giardia spp. béhem aplikace
prepardtu a ddle 7, 20 a 40 dnt po jeho vysazeni. Ne-
znamenala vSak dplnou likvidaci parazita; po urcité do-
bé se cysty giardii zaCaly u koni vét§inou opét objevo-
vat.

Pii pozitivnim ndlezu cyst giardii u kon& 1-LI byly
detekoviny také patogenni druhy bakterii Rhodococcus
equi a Streptococcus equi. Podle autort Woolkock
aj. (1979) a Debey a Bailie (1987) se R. equi
vyskytuje ve vykalech 30,9 az 40,4 % koni. Podle Ro -
binsona (1982) je R. equi soucasti mikrofléry doln{
¢asti gastrointestindlniho traktu koni. Jensen (1934)
fadi R. equi mezi padni mikroorganismy a Wilson
(1955) povazuje pidu za rezervodr tohoto druhu a tim
za zdroj vzniku hnisavé pneuménie, enteritidy a pod-
koznich abscesG u hiibat. Barton a Hughes
(1980) uvdadeji, ze krom& koni byl R. equi izolovan
u prasat, skotu, buvoli, ovci, koéek, koz a plazi a také
u Clovéka. S. equi (sérologickd skupina C) zplisobuje
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u koni hnisavd onemocnéni hornich cest dychacich. Po-
mérné Casto je izolovdn pii bakteriologickych vysetie-
nich z vytérd pohlavnich orgdn klisen, u nichZ zplso-
buje zanéty a podili sc na snizeném zabfezdvani. Podle
osobniho sdéleni a zatim nepublikovanych idaji
MVDr. M. Lavi¢kové (SVU Praha) maZe S. equi vyvo-
lat také aborty hfibat.

Za zajimavé povaZzujeme zjiSténi, Ze aplikace Enti-
zolu méla s nejvétsi pravdépodobnosti vliv na pfitom-
nost obou zjiSténych patogennich druht bakterii u koné
1-LI, nebot se je nepodafilo opétovné detekovat 4. a 5.
den po aplikaci uvedeného preparitu.

Z naSich vysledkd déle vyplyvd, Ze Giardia spp.
bude pravdépodobné castéj$im parazitem koni neZ to-
mu nasvédcuji dosavadni literdrni ddaje. K prenosu
téchto infekci miZe u vnimavych koni dochdzet velmi
snadno.

V souvislosti s ddaji WHO, kterd fadi Giardia mezi
zoonézy, déle na zakladé souCasnych znalosti o hosti-
telské specificité prvoka a zcela recentnich literdrnich
udaji o pfenosech giardii z infikovanych domdcich
zvitat (prostfednictvim kontaktu s nimi nebo cystami
kontaminovanou potravou, pitnou vodou apod.) maji
naSe ndlezy znaény vyznam i epidemiologicky. Na jed-
né lokalité bylo Giardia spp. z 20 dlouhodobé sledo-
vanych koni infikovdno sedm zvitat (35 %). Ziskané
vysledky rozsifuji nejen hostitelské spektrum giardi6z-
nich ndkaz, ale soucasné upozornuji, Ze také kon¢ a ne-
kontrolované vyuZivdni jejich vykald se muZe stdt za
urcitych okolnosti dal$im moZnym zdrojem kontamina-
ce riznych substrdtd v naSem Zivotnim prostiedi cysta-
mi Giardia spp.

Podékoviani
Autofi prace dékuji Mgr. Z. Poldkovi, pracovni-

ku Statniho veterindrniho ustavu v Praze, za obétavou
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IMMUNOGENIC AND ANTIGENIC ACTIVITY
OF AN EXPERIMENTAL ORAL RABIES VACCINE
PREPARED FROM THE STRAIN VNUKOVO-32/107

IMUNOGENNA A ANTIGENNA AKTIVITA EXPERIMENTALNE]
ORALNEJ ANTIRABICKEJ VAKCINY Z KMENA VNUKOVO0-32/107

S. gvréekl, A. f)urovel, R. Ondrejkal, J. Zévadové', J. Siiliové', Z. Beni§ek',
0. J. Vrtiak', J. Feketeova’, M. Madar'

lRabiological laboratory of the University of Veterinary Medicine, Institute
of Experimental Veterinary Medicine, Kosice, Slovak Republic
2Mevak, JSC, Nitra, Slovak Republic

ABSTRACT: The immunogenic and antigenic activity of an experimental live oral rabies vaccine prepared from the strain
Vnukovo-32/107 was evaluated on the basis of results obtained in 3 sets of experiments. These were carried out as model
experiments on white mice, then on target animals — red foxes (Vulpes vulpes) and a related species — farm-bred polar foxes
(Alopex lagopus). For quantitative determination of the immunogenic activity of the orally or subcutaneously administered
rabies vaccines in model experiments on mice a method was used that had been developed in our laboratory. Antibodies were
detected and quantified by an ELISA kit that had also been developed in our lab. Tenacity of the experimental vaccine
(infectious tissue culture medium after yolk addition) was verified at different temperatures; the effects of storage temperature
upon virus titre and immunogenic activity were investigated. An important part of the experiments - evaluation of the
antigenic and immunogenic activity of the live vaccine at oral vaccination (vaccination baits, conditions simulating field
vaccination) was carried out in foxes. The immunogenic activity (challenge experiments with a street virus on day 180 and
360 after vaccination) was evaluated in common foxes (Vulpes vulpes). The results document a high immunogenic and
antigenic activity of the experimental live oral rabies vaccine. The strain Vnukovo-32/107 is suitable for the industrial
manufacturing of vaccination baits. In the target species — common foxes challenged on day 180 after primovaccination an
83% protection was observed. Challenge on day 180 after revaccination (or day 360 after primovaccination), the orally
immunized foxes proved to be 100% protected. For parallel evaluation of the immunogenic activity of an oral vaccine and
for antibody titration it is recommended to employ the quantitative mice test and an ELISA technique, respectively.

rabies; immune prophylaxis of rabies; oral rabies vaccine; vaccination strain Vnukovo-32/107; immunogenic and antigenic
activity of the vaccine

ABSTRAKT: Na zdklade vysledkov troch siiborov pokusov bola hodnotend imunogénna a antigénna aktivita experimentdlnej
Zivej ordlnej antirabickej vakciny z kmefia Vnukovo-32/107. Pokusy boli vykonané jednak ako modelové na bielych mySiach;
tieZ na ciefovom druhu zvierat - liskach oby¢ajnych (Vulpes vulpes) a pribuznom druhu zvierat — farmovych liSkach poldrnych
(Alopex lagopus). Pre kvantitativne stanovenie imunogénnej aktivity ordlne, resp. subkutdnne aplikovanych antirabickych
vakein v modelovych pokusoch na mysiach boli vyuZité vlastné metodické postupy, vyvinuté riesitelskym pracoviskom. Pre
detekciu a kvantifikdciu protildtok bola pouZitd ELISA technika vykonand pomocou stipravy vyvinutej v naSom laboratériu.
Bola overend tenacita experimentalnej vakciny pri jej uchovévani pri roznych teplotdch, resp. vplyv teploty uchovavania Zivej
vakciny na titer virusu, antigénnu a imunogénnu aktivitu. Hodnotenie antigénnej a imunogénnej aktivity Zivej vakciny (vo
forme vakcinacnych ndvnad) pri ordlnej aplikdcii (podmienky simulujice vakcindciu v teréne) bolo vykonané tiez na liskach.
Imunogénna aktivita (Celenzné pokusy ulicnym virusom na 180. a 360. deii po vakcindcii) bola hodnotend na liskach
obycajnych. Dosiahnuté vysledky svedCia o vysokej imunogénnej a antigénnej aktivite experimentdlnej Zivej ordlnej antira-
bickej vakciny z kmefia Vnukovo-32/107. Kmeii je vhodny pre priemyselnt vyrobu vakcinaénych ndvnad. U ciefového druhu,
liSok obycajnych, ¢elenZovanych na 180. defi po primovakcindcii bola zaznamenana 83% protekcia ockovancov. Pri ¢elenzi
vykonanej na 180. den po revakcindcii (resp. 360. defi po primovakcindcii) sme zistili 100% protekciu ordlne imunizovanych
liSok. Pre priebezné hodnotenie imunogénnej aktivity ordlnej vakciny sa doporucuje vyuzit kvantitativny test na mysiach a pre
titrdciu protildtok ELISA technika.

besnota; imunoprofylaxia besnoty; ordlna antirabickd vakcina; vakcinaény kmen Vnukovo-32/107; imunogénna a antigénna
aktivita vakciny
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INTRODUCTION

In correspondence with available literature data, sta-
tistical data (Rabies Bull. WHO, 1977-1993) as well as
with our own observations and analyses of the current
epizootological situation the fox plays the most impor-
tant role in the ecology of rabies virus and epizootiol-
ogy of rabies in Western and Central Europe including
the territory of our country. Fox is the decisive reser-
voir species. This is the reason why the ,offensive”
anti-infectious measures are aimed at the essential
problem - control of , fox" rabies. These problems are
discussed in detail in our recent paper (Svréek etal.,
1994).

The recent, extensively applied measures, aimed at
the control of fox rabies (rabies of wild animals in
general), restricted solely to decrease the density of fox
population, are of limited or transient character. This
scope of problems is evaluated in detail in comprehen-
sive studies of a number of authors (Steck et al,
1982; Wandeler, 1987, 1991; Blancou et al,
1991; Debbie, 1991; Stohr and Meslin, 1993;
Aubert, 1994; Stohr, 1994). Ecological and cthi-
cal aspects of application of some methods of the de-
crease in population density of frec-living carnivores
represent additional limiting factors. On the basis of
our investigations and results of experimental studies
(Svréek etal., 1980a, b, 1983) a permanent cffect on
fox population density resulting from consistent protec-
tion of trophic fox competitors — predatory birds ~ may
be presumed.

Large-area elimination of the disease or prevention
of its introduction into the areas free of this discase are
the decisive criteria of epizootiological effectiveness of
control of animal rabies. Immunoprophylaxis of rabies
is of vital importance within the complex of anti-infec-
tious (anti-rabics) measures (Debbie, 1991). In this
process, the incvitable postvaccination immunity of
a decisive proportion of sensitive animal population
(approximately 70% according to the general epizoo-
tiologic laws) can be induced only on the assumption
that all generally valid requirements are observed: the
usc of vaccine which is harmless, areactogenic and ef-
fective under field conditions — the use of a suitable
system of application which ensures mass immuniza-
tion of target or reservoir animals.

On the basis of comprehensive analysis of topical
knowledge on rabies immunoprophylaxis (Debbie,
1991; Wandeler, 199]1; Matouch and Jaro§,
1992; Stohr and Meslin, 1993; Stohr, 1994,
Svreek et al, 1993, 1994) it is possible to assume
that oral vaccination is the only prospective method of
antirabies immunization of free-living common fox (or
additional reservoir carnivorous species). It has a num-
ber of specificities and is connected in particular with
the development of suitable vaccination baits.

Besides the areactogenity of the vaccine its utiliz-
ability is decisively affected by its antigenic and par-
ticularly its immunogenic activity. The specificities
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which must be respected in the process of the develop-
ment of oral antirabics vaccines are summarized in the
study by Wandeler (1991). With regard to the fact
that the use of oral antirabies vaccines assumes the
exclusive use of live vaccines, an extraordinary atten-
tion is paid to the degree of attenuation of the vaccina-
tion strain. These problems arc discussed in detail in
our paper published in parallel to this one (Svréek
ct al., 1994).

The effectiveness of live vaccines in general and of
oral vaccines in particular is, besides other aspects,
conditional upon the immunogenic and antigenic acti-
vity of the selected vaccination strain and also on the
vaccination dose. This dose (at the same volume of
inoculum) depends first of all on the concentration
(titer) of the live vaccination virus in the tissue culture
infectious medium (semiproduct for production of vac-
cine). It is also conditional upon its viability, preserva-
tion, etc. The above-mentioned problems are usually
climinated by an adequate technological procedure of
vaccine production. These aspects are described in the
available literature (Stohr etal,, 1990; Wandeler,
1991). However, the immunogenic activity of the vacci-
nation strain still remains the basic problem, accompanied
by the above-mentioned no less important areactogenity
aspect, conditional upon the degree of attenuation.

With regard to the lack of proper standardization of
the methods used in evaluation of oral antirabies vac-
cines effectiveness (Artois ctal., 1993) the presented
paper also brings forward the methodical procedures
developed by our laboratory. We presume that these
procedures will extend the range of methods used to
quantify the cffectiveness of oral antirabies vaccines.

The paper provides a summary of some results of
our experiments aimed predominantly at the determi-
nation of immunogenic and antigenic activity of experi-
mental live oral tissue culture rabies vaccine obtained
from the strain Vnukovo-32/107. They were carried out
partly as model experiments on white mice and mainly
on the target species — common fox and the related
species — farmed polar fox. Additional results of ex-
perimental studies related to this problems are pre-
sented in our papers referred to in this study.

MATERIALS AND METHODS

A. IMMUNOGENIC AND ANTIGENIC ACTIVITY
OF VACCINE: EXPERIMENTS ON MICE

Experimental animals

The random-bred SPF white mice were included in
the experiment, obtained from VELAZ, Praha. For in-
tracerebral titration of the vaccination strain, mice
weighing 6.0 g were used; for immunization experi-
ments — 12 g, for preliminary and control titration of
the challenge strain CVS - 18 g, respectively.
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Vaccine

A live rabies vaccine — the infectious medium tissue
culture of the strain Vnukovo-32/107 cultured in the
cell line BHK-21 was used. 10% of egg yolk was added
to the virus suspension. Before the vaccine was used
for immunization experiments, the titration of the vac-
cination virus had been carried out — continuously by
the two following methods:

a) By intracercbral inoculation test (Koprowski,
1973) on mice (MIT) weighing 6.0 g. The control of
specificity of the decease for the detection of rabies
antigen in brain impression smears by direct immu-
nofluorescence test (DIFT) (Dcan and Abel-
seth, 1973) was carried out.

b) By rapid tissuc-culture infectious test — RTCIT
(Wiktor,1973; Rudd and Trimarchi, 1987,
Zdivadova etal., 1993); on 8 chamber Lab-Tek
slides; in the cell line BHK-21/13 S.

The results were compiled by the cumulative
method according to Reed and Muench (1938).

Determination of immunogenic activity

Immunogenic activity was determined by the two
following quantitative techniques proposed by our
laboratory:

— for oral rabies vaccines (S vréek ctal., 1984);
— for parenteral rabics vaccines (Svréek and Vr-

tiak, 1980).
At oral administration, 0.1 ml of vaccine diluted
1:5—=1:1250 (the dilution multiple 5) was dropped

onto the root of the tongue. Five mice were immunized
by each dilution.

At parenteral administration, 0.2 ml of vaccine di-
luted 1 : 5 =1 : 3 125 (the dilution multiple 5) was
applied to the animals subcutaneously into the upper
lip. Five mice were immunized by each dilution.

The challenge of the immunized mice was carried
out on day 21 after vaccination; it was carried out by
the strain CVS in both immunization methods. At chal-
lenge the immunized mice were infected subcutane-
ously into the upper lip, the volume of the inoculum
being 0.1 ml; 5 MSCLDs, was used for the challenge.
The results were compiled by the cumulative method
for the expression of vaccine EDgy.

Determination of antigenic activity

It was carried out in parallel — on mice immunized
subcutaneously or orally, in the same way as in the
experiments for the determination of immunogenic ac-
tivity, mentioned above.

In immunized mice, on day 21 after vaccination, the
antirabies antibodies were detected and quantified by ELI-
SA-method, using the set developed in our laboratory
(Svriek etal, 1988, 1992; Siiliovd etal., 1988, 1989).
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B. THE INFLUENCE OF TEMPERATURE
ON IMMUNOGENICITY OF VACCINE;
EXPERIMENTS ON MICE

Experimental animals

In experiments, by analogy with the above-mention-
ed experiments A, the same weight categories of ran-
dom-breed SPF white mice were used. The animals
were obtained from VELAZ, Praha.

Vaccine

The native infectious tissue culture medium of the vac-
cination strain Vnukovo-32/107 was used. Two batches
of the tissue culture medium at the suitable virus titre
were used. The virus titre was determined in parallel
by intracerebral MIT and RTCIT (carried out as de-
scribed above — experiments A):
~ infectious medium No. 14 = log 10>% MICLDgy

/0.03 ml or 10 RTCIT;
— infectious medium No. 25 = log 1072 MICLDgy/
10.03 ml or 10°° RTCIT.

The stabilizer (10% of egg yolk) was added to the
virus suspensions and once again the control titration
of the vaccines by the intracerebral MIT was carried
out. The results were the same as in the case of pre-
liminary titration.

The following thermic effects were chosen for ex-
perimental evaluation of the storage temperature effect
on the virus titre and immunogenic activity of live vac-
cine stabilized by egg yolk:
~ freezing to =20 °C and thawing;

— storage at +4 “C during 3.5 and 10 days, respectively;
— storage at +20 °C during 3.5 and 10 days, respecti-
vely.

Determination of immunogenic activity

It was performed in parallel by two quantitative
techniques for oral and parenteral vaccines. The de-
scription of the techniques is given in experiments A.
The immunized mice in both groups were challenged
on day 21 after vaccination using the strain CVS in
a dosc of 2.9 MSCLDs/0.1 ml at the same way.

C. IMMUNOGENIC AND ANTIGENIC ACTIVITY
OF VACCINE; EXPERIMENTS ON COMMON
FOXES AND FARM-BRED POLAR FOXES

Experimental animals
16 young, 6-7-month-old common foxes, caught in

the field, were included in the experiment. Before in-
cluding in the experiment, the foxes were examined for
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the presence of antirabies antibodies by virus-neutrali-
zation test (VNT) in vivo on mice (Atanasiu, 1973).

The experiments were also completed on 15 farm-
-bred polar foxes of approximately the same age as
common foxes. The animals had not been vaccinated
against rabies before.

Vaccine

A live rabies vaccine was used for oral immuniza-
tion of foxes — the infectious tissue culture medium of
the strain Vnukovo-32/107 cultured in the BHK-21 cell
line. The oral vaccine (vaccination baits) was prepared
from the above-mentioned virus suspension by adding
protective medium - 10% egg yolk and filling 2.0 ml
of the virus suspension into plastic-aluminium blisters.
Head and neck of chickens served as a vehicle (the
utilizable part of the bait), 150 mg of tetracycline was
a biomarker.

The titration of the vaccination virus was carried out
before adding of egg yolk by intracerebral MIT (Ko -
prowski, 1973) on mice weighing 6.0 g. The actual
titre of the vaccination virus was as follows:

— in oral vaccine for prlmova(.cmauon of the foxes =

10312 MICLDs/0.03 ml (i.e. 1053 MICLDs of the

virus used for the vaccination = 7.9 x 10° MlCLD;Q).

- in oral vaccine for revaccination of the foxes = 10

MICLD5/0.03 ml (i.c. 10%° MICLDsy of the virus

used for the revaccination = 3.16 x 10” MICLDg).

Oral vaccination

Primovaccination — 27 foxes, revaccination — 21 fo-
xes was carried out individually by feeding of vaccina-
tion baits, fasting. The intake of the baits (including the
perforation of the blister) was 100%. The clinical ob-
servation of foxes after vaccination and revaccination
lasted 45 days.

Detection of antibodies

The antibodies in foxes were detected and quantified
by VNT in vivo on mice (Atanasiu, 1973); on day
28 after primovaccination and on day 28 after revacci-
nation. 50 MICLDs/0.03 ml of strain CVS was used
as the challenge virus for VNT.

Challenge

On day 180 after primovaccination and on day 180
after revaccination (day 360 after vaccination), the
challenge was carried out on common foxes; on 6 ani-
mals in the first and on 5 animals in the second of the
above-mentioned intervals. One animal (common fox
No. 8) has clinically fallen ill on day 245 of the experi-
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ment and it deceased as a consequence of trauma. Ra-
bies was eliminated by laboratory examination.

The street rabies strain LB-1 (isolated from gl. sub-
mandibularis of the common fox) was used for the
challenge. The supernatant of the guinea pig’s brain
suspension was administered intramuscularly to foxes
into the m. masseter bilaterally. Volume of the inocu-
lum was 1.0 ml; the virus dose 0.9-1.0 x 10* MICLDx,.
In parallel with vaccinated foxes, two common foxes
of the same age that had not been vaccinated against
rabies before, were infected as control.

The clinical observation of the foxes after infection
lasted 90 days. In deccased foxes or in those that were
killed after post-infection observation, the partial ne-
cropsy was carried out: parts of brain and submandibu-
lar salivary glands were taken out. The rabies antigen
in impression smears was detected by DIFT (Dean
and Abelseth, 1973) and the virus isolation was
carried out by intracerebral MIT on suckling mice
(Koprowski, 1973).

RESULTS

A. IMMUNOGENIC AND ANTIGENIC ACTIVITY
OF VACCINE; EXPERIMENTS ON MICE

The used live oral vaccine from the strain Vnukovo-
-32/107 had a convenient titre of virus (at intracerebral
titration in MIT 10°* MICLDs/0.03 ml and 105 at
titration by RTCIT).

The results of determination of immunogenic activ-
ity in model experiments on mice are shown in Tab. I.
The results indicate that experimental live oral vaccine
had convenient immunogenic activity:

- al oral appllL.mon EDs( = 0.340 pl, and/or dilution

:29=36x 10° MICLDs of vaccination virus;

- at subcutaneous ‘lpphnuon EDs, = 0.106 pl, and/or
.+ dilution 1 : 189 = 1.1 x 10* MICLDs of vaccination
virus.

The results of experiments also indicate that for in-
troduction of protection in 50% of mice (EDg() immu-
nized orally 3.2 times higher dose of vaccing virus is
necessary than at subcutaneous application of vaccine.

The results of determination of antigenic activity of
the above-mentioned live oral vaccine in the experi-
ments on mice immunized orally, or subcutaneously are
shown in Tab. II. Tested live oral vaccine has also
convenient antigenic activity. Titre of antibodies (anti-
genic activity) at oral application of vaccine was sig-
nificantly lower than at subcutaneous one. Numerical
expression is probably irrelevant, according to our
found differences of protective activity of vaccine at
oral and subcutancous application. We must remark,
however, that at parenteral vaccination the immunizing
dose was twice higher in content than at subcutaneous
vaccination (0.2 or 0.1 ml).
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1. Immunogenic activity of live cell-culture oral rabies vaccine strain Vnukovo-32/107. Oral and subcutaneous application. Experiments in

mice
Vaccine application EDjs, Note
Oral 0.340 pl dilution 1 : 29 and/or 35 984 MICLDg/0.1 ml
Subcutaneous 0.106 pl dilution | : 189 and/or 11 043 MICLD4y/0.2 ml

Il. Antigenic activity of live cell-culture oral rabies vaccine strain Vnukovo-32/107. Subcutaneous and oral application. Detection of
antibodies by ELISA method on 21st day after vaccination. Experiments in mice

Vaccine application Dilution of vaccine Titer of antibodies
1:2 1:128
1:10 1432

Oral 1:50 1:16
1:250 1:4
1:1250 0
| 3§ 1:2048
1:%25 1:2048

Subcutaneous 1125 1 - 256
1:625 1:128
1:3125 1:128

B. THE INFLUENCE OF TEMPERATURE
ON IMMUNOGENICITY OF VACCINE;
EXPERIMENTS ON MICE

The used live vaccine had a convenient initial titre
of virus (at vaccine No. 14 = 10°? MICLD4y0.03 ml
and at vaccine No. 25 = 10°2 MICLDs/0.03 ml) as
well as immunogenic activity (EDs at oral applica-
tion = 0.54 or 0.62 pl and at subcutaneous application
0.13 or 0.14 pl). The chosen thermal regime influenced
differently the titre of vaccination strain in tested
batches (of vaccine) and immunogenic activity of vac-
cines, too.

The results of vaccination virus titre and immunoge-
nic activity determination at the chosen thermal regime
of storage two batches of live cell vaccine (with 10%
egg yolk added) from strain Vnukovo-32/107 are shown
in Tab. III. Freezing and thawing of the live vaccine,
despite of the added protective medium (10% egg
yolk), results, a decrease in virus titre approx. in one
half of logarithm. Immunogenic activity of vaccine is
also reduced at its oral application, less significantly
than at subcutanecous application. Storage of vaccine,
even longterm at +4 °C, is relatively considerate. Titre
of vaccination virus and immunogenic activity of live
vaccine was significantly influenced during its storage
at +20 °C, especially longterm (10 days) and at its
following oral application.

C. IMMUNOGENIC AND ANTIGENIC ACTIVITY
OF VACCINE; EXPERIMENTS ON COMMON
FOXES AND FARM-BRED POLAR FOXES

The experiments were carried out on 16 animals of
the target species — common foxes and 15 farm-bred
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polar foxes. Twenty-seven animals were used for the
determination of antigenic activity of oral vaccine
(12 common foxes and 15 polar foxes). For immuno-
genic activity determination (challenge experiments)
16 common foxes were used, 12 of them vaccinated
orally and 4 non-vaccinated - control animals.

During 45 days of observations of the vaccinated
animals no distinct changes were determined which
could confirm the reactogenity of live vaccine from the
strain Vnukovo-32/107 applied orally.

The results of determined antigenic activity of live
oral vaccination strain Vnukovo-32/107 on day 28 after
primovaccination are shown in Tab. IV.

Rabies antibodies were detected in all 27 vaccinated
animals; seroconversion is 100%. Individual titre of
detected antibodies (EDg() was different. The average
titre of 27 vaccinated animals was EDgy = 25.3, in
common foxes slightly higher (EDsy = 26.8) than in
polar foxes (EDg, = 24.0). But rather low levels of
virus neutralizing antibodies were found in 4 vacci-
nated animals (EDsg = 5.3; resp. 5.7; 5.4; 7.9).

The results of detection and quantification of
antibodies on day 28 in orally revaccinated foxes are
shown in Tab. V. In all 21 animals antibodies were
detected; a secondary immune response was manifes-
ted - titre of antibodies was significantly higher than
at primovaccination (in average totally EDsy = 39.8;
in polar foxes 37.6 in average and in common foxes
45.2). In animals which were found to have low levels
of antibodies after primovaccination, the level of EDs,
after revaccination hardly approached the average lev-
cls of EDsg, compared with other primovaccinated
foxes of the group.

The results of challenge experiments — determinaton
of immunogenic activity of a live oral vaccine perform-
cd on common foxes are shown in Tabs. IV, V.
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I11. Influence of temperature on stability (titer of virus, immunogenic activity) of live oral vaccine, strain Vnukovo-32/107. Oral and

subcutaneous application. Experiments in mice

Number Thermic influence Time of duration Titer of virus EDs of vaccine in pl
of vaccine f (days) log MICLD¢,/0.03 ml orally subcutancously
14 a3 0.54 0.13
25 32 0.62 0.14
14 freezing 48 0.72 0.17
25 freezing 48 0.77 0.19
14 +4 3 53 0.58 0.17
5 53 0.57 0.14
10 48 0.58 0.14
25 +4 3 G| 0.69 0.18
5 5.1 0.70 0.16
10 4.7 0.72 0.17
14 +20 3 4.7 0.73 0.20
5 4.6 0.80 0.25
10 38 1.90 0.35
25 +20 3 4.6 0.84 0.26
5 4.6 0.90 0.28
10 37 1.90 0.35

IV. Antigenic and immunogenic activity of the oral rabies vaccine from the Vnukovo-32/107 strain. Experiments in red fox and polar fox.

Primovaccination
Animals Dose of Titer of antibo- Challenge on 180th day after vaccination
| vaccine dies on 28th day . incubation
Species number MICLDy, EDy, performance surviving deaths period
Red fox 1 1009 35.8 + -
2 1052 36.7 + =
3 1064 53 + - i 51
4 1049 37.6 + + -
5 1069 234 + + -
6 1062 278 + + -
7 1059 232
8 10%¢ 26.4
9 1059 34.5
10 1059 5.7
b 1069 378
12 1052 27.9
Average 26.8 6 5 | 51
Polar fox 1 1059 35.4 -
2 1049 229 -
3 1069 12.9 -
4 1059 17.9 -
L 1059 312 -
6 1059 25.6 -
7 1069 16.3 -
8 1052 54 -
9 1069 279 -
10 108Y 342 -
11 1089 29.3 -
12 1089 19.7 -
13 1069 324 -
14 1059 7.9 -
15 1069 35.1 -
Average 24.0
Total 253 6 5 1 51
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V. Antigenic and immunogenic activity of the oral rabies vaccine from the Vnukovo-32/107 strain. Experiments in red fox and polar fox.

Revaceination on 180th day

Animals Dose of Titer of antibo- Challenge on 180th day after revaccination
Species number ﬁ[‘éi‘lg:” s "Eg::h oy 1 performance surviving deaths i";:‘:;:;(ijo"
Red fox | 7 1005 482 I +
8 1055 456 0
9 1065 45.2 +
10 1003 25.4 +
1 1063 62.3 +
12 1005 45.2 ¥
Average 45.2 b} 5
Polar fox 1 1062 42.1
2 1065 19.6
3 1065 21.2
4 1085 18.6
S 1005 41.2
6 1053 37.6
7 1005 35.1
8 1065 18.9
9 1005 45.2
10 1065 61.4
11 1063 42.7
12 1063 37.2
13 1065 50.4
14 1005 19.3
15 1083 53.2
Average 17.L | (I
Total 39.8 5 )
Red fox No. 8 died on 245th day after primovaccination
The results from Tab. IV indicate that out of the six ~ DISCUSSION

challenged common foxes (orally vaccinated 180 days
ago) during the period of observation one fox (No. 3)
died. It died on 51st day after challenge, it fell clini-
cally ill on 49th day (the symptoms of paralytic form
of rabies). Control foxes (non-vaccinated) KL-1, KL-2
died on 21st-25th day after infection. Another five ex-
perimental vaccinated and challenged common foxes
did not fall ill and on 90th day after infection they were
killed.

On 180th day after revaccination the challenge was
also performed in five common foxes. During the pe-
riod of observation no vaccinated fox died (Tab. V).
Control (non-vaccinated) foxes — KL-3, KL-4 died on
22nd-27th day after vaccination.

Rabies antigen was detected by DIFT in impression
smears from the brain of dead fox No. 3 and also in
control foxes — non-vaccinated (KL-1-KL-4). Rabies
antigen was also detected in submandibular salivary
glands in four non-vaccinated control foxes. The results
of the rabies virus isolation by intracerebral MIT in
suckling mice were the same. Control postmortal exa-
mination (detection of rabies antigen, virus isolation)
in vaccinated animals, which survived the challenge
showed negative results.
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With regard to the fact that oral vaccination (Wan -
deler, 1991) is the sole promising method of an-
tirabies immunization of free-living common foxes (or
other reservoir carnivores) a number of its specificities
must be taken into account. The basic problem is that
the live vaccines are effective only when they are ap-
plied orally while their enteric application fails to in-
duce the desired effect. These problems, together with
some others, were also investigated by our laboratory
(Svreek, 1975; Svréek and Vrtiak, 1975;
Svréek et al., 1977, 1978, 1980a, b, 1982; On-
drejka, 1984). Summarized results were published in
additional recent publications (Svreek et al, 1993,
1994).

Presently, the oral rabies vaccination of free-living
common fox in Europe is carried out in several states
(Stohr etal, 1990; Stohr and Meslin, 1994 )
and is evaluated as a technically feasible, highly effec-
tive, ecologically harmless method of control of ,fox*
rabies. Several problems however remain to be solved.
The criteria of harmlessness and effectiveness of oral
rabies vaccines (in the form of recommendations) for-
mulated by WHO (1989, 1990, 1992) and described in
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detail and documented by Wandeler (1991) arc ex-
ceedingly demanding. However, the quantitative me-
thodical procedures of oral vaccine effectiveness evalu-
ation have not been standardized yet.

Special importance is ascribed to the selection of
suitable vaccination strain. This concerns most of all
the definition of the residual virulence towards target
and non-target animal species. This problem is discussed
separately in the paper published in parallel Svréck et
al., 1994). Evaluation of immunogenic and antigenic
activity represents still another problem.

The development of the oral antirabies vaccine was
carried out using the strain Vnukovo-32 on the level of
the 107th serial passage (Svr&ck et al., 1980, 1982).
This study presents some results of determination of
immunogenic and antigenic activity of the experimental
live oral tissue culture rabies vaccine prepared from the
mentioned highly attenuated strain. The experiments were
carried out partly as model cxperiments on white mice
and mainly on the target speciecs — common fox and the
related species — farmed polar fox. Additional results of
studies of this problem are presented in some other pub-
lications; part of them referred to in this paper.

The first part of the study was aimed at the determi-
nation of immunogenic and antigenic activity of the
experimental oral rabies vaccine obtained by means of
the strain Vnukovo-32/107 in experiments on mice im-
munized orally or subcutaneously. Our own methodical
procedures were used to quantify these parameters. Pre-
sented results indicate that the vaccine from the strain
Vnukovo-32/107 exhibits satisfactory immunogenic
and antigenic activity.

In addition to that, the strain Vnukovo-32/107 is
uscd to produce an inactivated non-concentrated as
well as concentrated purified vaccine for human pur-
poses (Selimov and Aksenova, 1965; Niki-
tina and Selimov, 1969; Selimov etal., 1978;
Sclimov, 1978, 1985, 1987). This strain, on the
level of the 107th serial passage (Vnukovo-32/107),
has been used for almost 20 years by Bioveta Ivanovice
na Hané to produce a live cellular vaccine for all spe-
cies of domestic animals (Vrzal et al., 1988) and
recently also to produce inactivated vaccines. These
vaccines exhibit high immunogenic and antigenic ac-
tivity. The suitability of the strain Vnukovo- -32 for
production of an oral vaccine was experimentally con-
firmed (apart from our laboratory) by other authors
(Selimov et al.,, 1987, 1992; Matouch et al.,
1988).

With regard to the need of relatively long storage of
live vaccination virus (in the course of the technologi-
cal process, storage of prepared baits before their di-
stribution and after putting them out in the field) and
some specificities of tenacity of the rabies virus (M a-
touch et al,, 1987) another experimental series was
carried out in our laboratory. The experiments perform-
cd on mice, using two batches of experimental live oral
vaccine, served to verify the influence of the thermal
regime of storage on the virus titer and immunogenic
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activity of the vaccine. Two methodical procedures de-
veloped in our laboratory were used to quantify the
immunogenic activity at subcutancous and oral appli-
cations. A suspension of the vaccination strain Vnu-
kovo-32/107 was preserved by adding 10% of egg
yolk. Results indicate that the repeated freezing and
defreczing of the vaccine is undesirable. The long-term
storage at 20 °C decrcases considerably the vaccination
virus titer and immunogenic activity of the vaccine at
oral applications; the decrease is less pronounced at
subcutaneous immunization.

It is generally accepted knowledge that the virus
titer in a standard volume of vaccine frequently re-
presents a limiting factor (Matouch et al., 1988;
Wandeler, 1991; Dedek ctal., 1993).

A substantial portion of experiments (the third), the
results of which are presented in this study, concerning
cvaluation of immunogenic and antigenic activity of
the live vaccine in the form of vaccination baits at oral
applications (conditions simulating vaccination in the
field), was carried out on common and farm-bred polar
fox. Immunogenic activity (challenge experiments with
the street virus on days 180 and 360 after vaccination)
was evaluated in experiments on common fox. Results
of our experiments point to the suitable immunogenic
and antigenic activity of experimental live oral vaccine
from the strain Vnukovo-32/107. They correspond to
the results of cxperiments of other authors (Ma-
touch ctal, 1988; Sclimov etal, 1987, 1992) or
results of verification of the effectiveness of oral vac-
cines prepared from other vaccination strains (Steck
et al,, 1982; Dedek et al,, 1993; Artois et al.,
1993).

Our results indicate a suitable immunogenic and an-
tigenic activity of experimental live oral antirabies vac-
cine from the strain Vnukovo-32/107 as well as its
good stability. This strain is suitable for industrial pro-
duction of vaccination baits. However, the target specics
-~ common fox - challenged on day 180 after primary
vaccination exhibited 83% protection of vaccinated in-
dividuals. The challenge of foxes carried out on day
180 after revaccination (or on day 360 after primary
vaccination) revealed 100% protection of orally immu-
nized foxes.

Determination of the cffectiveness and quantifica-
tion of oral antirabies vaccines is relatively complex.
Methodical procedures have not yet been standardized.
The effectiveness of vaccine applied directly to the
mouth cavity mucous membrane is different from that
at application by means of vaccination baits; vaccina-
tion baits containing (thcoretically) higher than the
100% protection dose (if applied directly) ensure pro-
tection of only 50% of the vaccinated foxes against the
subsequent challenge (Artois etal., 1994). The value
of antirabies antibody titer is an accepted parameter of
the protective activity of vaccines (Nathanson and
Gonzales-Scarano, 1991). However, it is diffi-
cult to determine accurately the value of the titer of
antirabies antibodies which ensures the protection.
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The defining of protective activity of vaccines in
general and oral antirabies vaccine in particular by
means of challenge trials on the target species raises
several problems. Besides questions of cconomic and
technical character an extraordinary accent is put on
cthical problems. However, the performed challenge
experiments are inevitable for the development of new
vaceines.

In the process of continuous evaluation of immuno-
genic activity of the oral vaccine we recommend to use
the quantitative test on mice (§vr€'ck ct al., 1984)
and for the antibody titration to cmploy the ELISA
technique. For this purpose we have developed a suit-
able kit (Svréek etal, 1988,1992; Siiliovd etal.,
1990, 1992).

The development of vaccination baits for oral an-
tirabies immunization in Slovakia has come to an end.
At the present the strain Vnukovo-32/107 is used in
Mevak Nitra for an industrial production of oral vac-
cine registered under the brand name Kamark. The re-
sults of evaluation of the two-year use of this vaccine
under the conditions of Slovakia were presented in our
previous paper (Svréek et al., 1994). Within the
planned control investigations, besides other performed
tests, the detection and quantification of antirabies an-
tibodies was carried out in 158 foxes shot in vaccina-
tion zones. Antibodies were detected in 59.4% of the
investigated animals. The vaccine complies with valid
requirements of WHO on oral antirabies vaccines.
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