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ROLE OF CHLAMYDIA SP. IN INFLAMMATORY CONDITIONS
OF THE BIRTH CANAL OF COWS

NALEZY CHLAMYDII U ZANETU DELOZNIHO KRCKU A POCHVY
KRAV"

Z. Véinik, V. Kummer, J. Canderle, J. Maskova, D. Svecova, L. Pospisil,
I. Diblikova, 7. Zraly

Veterinary Research Institute, Brno, Czech Republic

ABSTRACT: Clinical findings in cows of seven farms with a frequent occurrence of birth canal inflammations were matched
against results of serological and direct immunofluorescence tests for Chlamydia sp. infection. Normal clinical picture, weak
to moderate and serious inflammations were found in 16.1%, 46.7% and 37.2% of the 205 examined cows, respectively. The
cand | : 240 were found in 8.7%. 38.0%. 12.3%.
and 8.3%. respectively. Direct immunofluorescence test of cervical swabs, using the Progen Biotechnic GmbH set, was

results of micro CFT were negative in 32.7% and titres 1 2 5.1 : 1001 ¢

negative in 29.1% and clearly positive in 34.7% of the tested cows. The rest was animals in which sporadic elementary bodies
were seen. The significance of the findings is discussed and the necessity to test Chlamydia infections in herds affected by
frequent and/or chronic inflammations ol genital organs is stressed. Evidence of the transmission of Chlamydia infection by
contaminated semen is presented

Chlamydia sp.. cow: birth canal: micro complement fixation: immunotluorescence

ABSTRAKT: U 205 krav s ¢as
chlamydiim mikrometodou RVK a imunofluorescenct prokizina pritomnost chlamydii v nitérech z cervixu. Z 205 krav bylo

ym vyskytem zinctlivych procesi na pohlavnich orgdnech byly stanoveny protilitky proti

klinickym vy3etienim bez patologického procesu 16,1 % 46.7 % krav mélo slabsi az stiedn¢ zivazny obraz zianétlivych zmén
na sledovanych mistech pohlavnich orgiani a 37.2 % vykazovalo silné projevy zinétu. Sérologickym vySetfenim mikro RVK
bylo 32.7 % plemenic negativnich. 8.7 % mélo protilitky v titru 1 :5:38.0 % 12 10: 12.3 % 1 : 20 a u 8.3 % byl titr protilatek
stanoven | : 40, pripadn¢ vySsi. Primym prikazem chlamydii imunofluorescenci v niatérech z cervixu byl v 29,1 % nilez
negativni a v 70,9 % byly chlamydie prokiziny. Shoda vyskytu a intenzity téchto sledovanych kriterii byla prokizina jak
u zanétlivych procest a hladin protildtek, tak pri vyskytu zinéui a piimého prikazu chlamydiového antigenu

chlamydie: kriava: délozni kréek: pochva; sérologie: mikrometoda vazby komplementu: imunofluorescence

UuvoD

Akutni a chronické formy zanétlivych onemocnéni
pohlavnich orgint krav, zejména délozni sliznice, jsou
vzhledem k jejich vysoke incidenct (20 az 30 %) nejen
v naSich chovech, ale i v zahrani¢i (Grunert
a Berchtold. 1982; Vallet aj.. 1987) trvale ak-
tudlnim zdravotnim problémem a predstavuji jednu
z nejzavazngjSich piicin snizené fertility dojnic.

V etiologii endometritid sehrivi podstatnou roli ne-
jen pritomna bakterialni kontaminace délohy. ale pre-
devSim takové stavy zitéze. které navozuji oslabeni
celkové ¢i lokalni nespecifické obranyschopnosti orga-
nismu plemenice (dystokie. retence sekundin, neadek-
vatni vyZiva, poruchy metabolismu a dalsi).

Podle Elliota aj. (1968), Luginbiihla
a Kuapfera (1980a) jsou béhem porodu a ran¢ho

*
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puerperia ascendentni cestou kontaminovany pohlavni
organy u 60 az 90 % plemenic. V postpuerperalnim
obdobi maZe byt délozni prostiedi vedle reinfekei kon-
taminovino nehygienicky provedenou inseminaci nebo
infikovanym semenem.

[zolaci mikroorganismt z vytéra déloznich kréku
nebo piimo z délozniho prostiedi u krav s endometriti-
dami a jejich taxonomii se zabyvala fada autort (Fis-
cher, 1977: Luginbihl a Kiapfer, 1980b:
Fredriksson aj, 1985; David, 1986; Noakes
aj.. 19910 Dohmen aj.. 1995 a dalsi). Také hodno-
cenim jejich stupné patogenity a stanovenim mikro-
biilniho obrazu v déloznim prostiedi i u klinicky zdra-
vych krav byla vénovana velka pozornost (Rommel.
1963: Fisher, 1977, Luginbihl a Kipfer.
1980b).

Publikace vznikla jako soucist ikolu S08/93/03 14 Grantové agentury Ceske republiky
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Chlamydiovym infekcim u krav se vénuje pozornost
nejcastéji ve spojeni s aborty. Infekce urogenitalniho
traktu, konjunktivitidy, pneumonie, enteritidy, polyar-
tritidy, encefalomyelitidy a mastitidy tvofi syndrom
chlamydiéz u skotu. Infekce pohlavnich organt maji
vétSinou charakter vleklych stajovych infekci s klinic-
kymi projevy zanétlivych procesi jen u Casti postize-
nych plemenic.

Klinicky obraz akutni chlamydiové infekce pohlav-
nich organu krav u nas detailné popsali Véznik aj.
(1966). Pfi manifestnich projevech byla kromé vytoku
zfejma edematizace vulvy, zanéty vestibula, pochvy
a portio vaginalis uteri se zvySenou sekreci hlenohni-
savého charakteru. Zarudnuti sliznice vestibula je ¢asto
provizeno tvorbou hemoragickych uzliki. Nejvyraz-
néjSi zmény jsou na portio vaginalis uteri, kde se¢ zdu-
fenim a zarudnutim stird kresba fas. Tato oblast podr-
Zuje znaky probihajiciho zanétu i nékolik tydnu.
Endometritidy byly stanoveny v razné frekvenci a vy-
raznosti procesu. Od lehkych forem prezentovanych jen
zkalenym vytokem hlenu bylo mozno stanovit i vazné
postizeni doprovazené zvétsenim délohy s téstovitou az
tuhou konzistenci. Ojedinéle byly zaznamenany pal-
pacné zjistitelné srusty v okoli vajecniki.

Histologicky obraz zanétlivych procesi je provizen
kulatobunécnymi infiltraty v submukoze, ve vestibu-
lum vaginae zbyin¢lymi folikuly s 1ézemi epitelidlniho
krytu. Endometritidy jsou téZ doprovizeny infiltraci
polymorfonuklearnich bunék a procesy indurace stro-
matu s loziskovymi peritubuldarnimi granulomatoznimi
agregacemi. Tento obraz potvrdili ve svych ndlezech
Wittenbrink aj. (1993) pii experimentdlné induko-
vanych infekcich pohlavnich organa jalovic Chlamydia
psittaci. Popsané histologické nilezy na pohlavnich or-
ganech vSak nelze povazovat za specifické pouze pro
chlamydiové infekce.

I kdyZ v soucasné dob¢ klasické formy akutnich
chlamydiovych infekci pohlavnich organt nejsou tak
Casto popisovany, cilené vedené studie dokladaji, 7ze
roz§ifeni chlamydii v chovech skotu je zna¢né. W it-
tenbrink aj. (1994) prokazali metodou ELISA chla-

mydiovy antigen (Chlamydia psittaci) v hlenohnisa-
vych vytocich u 60 % krav. V piipad¢ putridnich, za-
pachajicich vytoka byl pozitivni prikaz nizsi (29.6 %).
Tato zjisténi byla potvrzena 1 metodou PCR. Obdobné
vysledky publikuji Sting a Mandl (1995), kiefi
metodou ELISA zjistili pozitivni reaket u 66 % vytért
7 pohlavnich orgint krav s poruchami plodnosti. Jak
dokladaji experimentilni prace (Wittenbrink aj.,
1993), mize chlamydiemi indukovana endometritida
u jalovic pretrvivat po dlouhou dobu bez sekundarni
bakteridlni infekce. Chlamydie. jako intracelularni pa-
razit, béhem svého vyvoje poruluji buiky sliznic po-
hlavnich organt a tim mohou usnadnit pomnoZeni ji-
nych mikroorganismi s prechodem k tez8im formam
zanétu, predeviim v téch pripadech, kdy dasledkem ne-
vyhovujicich podminek vyzivy a chovu je sniZend ne-
specifickd rezistence zvifat (Wittenbrink aj.,
1994),

MATERIAL A METODY

Sledovini vyskytu chlamydii bylo provadéno opa-
kovanym vySetfovianim sedmi chovi dojnic na okre-
sech Blansko, Bieclav, Hodonin, Znojmo, Brno-ven-
kov a Strakonice. Celkem bylo vySetieno 205 plemenic
s poruchami fertility nebo s anamnesticky uvadénymi
priznaky zancétlivych procest na pohlavnim ustroji.

Metodika klinick¢ho vySetiteni pohlavniho dstroji krav

Soucasti odbéru vzorka krve pro sérologické vysel-
feni a kartaCkovych stéri ze sliznice zevni branky dé-
lozniho krcku pro imunofluorescenéni (IF) prikaz chla-
mydii bylo vagindlni vySetieni a nasledné rektalni
vySetieni délohy a ovarii. Po posouzeni sliznice vesti-
bula, pochvy, portio vaginalis uteri a charakleru sekre-
ti byl obraz konfrontovin s palpac¢nim nilezem stadia
ovarialniho cyklu a stanovena klinicka diagnoza. Nale-
zy byly, dle jejich charakteristik, rozdéleny do ¢ty ka-
tegorii (tab. I).

I. Kritéria pro kategorizaci klinickych nalezi na pohlavnich organech krav v rozmezi indexu 0 az 3 —~ Criteria for categorization of climcal

findings on the genital organs of cows in the index range 0 to 3

= Cervix Vagina Vestibulum vaginae
2 | edema- hype- hemo- zména | edema- hype- hemo- zména | edema- hype- hemo- 7meéna
s 2 4 A 2
N tizace” remie? ragic’ | sekretu® | tizace remie ragic sckretu tizace remic ragic sekretu |
0 0/x 0/x 0 0 0 0 (] [§] 0/x 0/x [}] 0 |
1 x/xx X 0/x 0 X X X 0 X X 0 0
2 x/Xx XX X X X XX XX X X XX X X
3 XX XXX XX XXX XX XXX XXX XXX XX XXX XXX NXX
0 = bez nilezu — without findings
x = obraz zinétu lehkého stupné - weak inflammation
xx = obraz zin¢tu stiedni intenzity — medium inflammation
xxx = obraz zin¢tu t¢zkého stupné - severe inflammation
2 o . 3 . h)
Icmcg()ry. “edematization, "hyperemia, “hcmorrhagc. “secretion change
298 Vet Med. - Czech, 41, 1996 (10): 297-304



K charakteristice a kategorizaci celkového klinické-
ho stavu sliznice vyvodnych porodnich cest bylo pouzi-
to uvedenych dil¢ich ndleza s piihlédnutim k zavérim
vySetieni ovarii a délohy. Kategorie () — bez patologic-
kého nalezu, kategorie | — lehky stupen zanétlivych
zmén a kategoric 2 — silné projevy zanétlivého procesu
sliznic pohlavnich organu.

Metody pritkazu protilitek proti chlamydiim

Z ekonomickych divoda, se zictelem na velké
mnoZstvi vySetfovanych sér, byla zvolena mikrometoda
vazby komplementu (RVK) podle popsanych technik
(Sever. 1962; Lennctte aj., 1974). Bylo pouZito
rodové specifického antigenu Antigen Chlamydia psit-
taci pro RVK firmy Bioveta. Ivanovice na Han¢.

Piimy prukaz chlamydii

K imunofluorescen¢nimu prukazu chlamydii (IF)
byly pouZity sety Progen Biotechnik GmbH obsahujici
skupinovou protilatku detekujici viechny druhy chla-
mydii. U vSech SarZi byla pozitivni a negativni kontro-
la. VySetieni bylo provedeno mikroskopem Labophot-2
fy Nikon pfi zvétseni 1000x.

Za pozitivni byl povazovan ndlez péti a vice ele-
mentarnich (pfipadné retikularnich) télisek s jasné Zlu-
tozelenou fluorescenci proti ¢ervenému pozadi (vyjad-
feno jako kategorie 2). Pfi ndlezu méné nez péti
clementarnich (¢lisek byl test hodnocen jako vyskyt

I1. Frekvence (%) a charakter klinickych nilezi na pohlavnich orga-
nech krav - Frequency (%) and nature of clinical findings on the
genital organs of cows

Kategorie' 0 1 2 3

Cervix 211 46,7 28.6 3.6
Vagina 16.6 493 3.1 3.0
Vestibulum vaginae 18,1 51,7 27.1 RN

Kategorie 0 az 3 dlc charakteristik v tab. | - Categories 0 to 3
according to the characteristics in Tab. |

'calcgory

ojedinélych elementarnich télisek (kategorie 1). Jako
negativni byly hodnoceny preparaty,v nichz nebyly na-
lezeny chlamydie (kategorie 0).

Primym prikazem IF bylo vySetieno 199 krav. Ten-
1o pocet je téZ podkladem pro srovnavaci hodnoceni.

VYSLEDKY

Po posouzeni zmén na portio vaginalis uteri, vaginé
a vestibulu a jejich ¢lenénim podle kategorie 0-3 bylo,
jak je ziejmé z tab. 11, nejvétdi procento lehkého stupné
zanétlivych projeva. Vyraznéjsi zanétlivy proces byl
znsten priblizné u jedné tietiny sledovanych plemenic.
Manifestni zmény purulentniho zanétu se pohybovaly
u viech tii lokalit zhruba ve 3 %.

U 205 vysetienych plemenic bylo celkovym klinic-
kym posouzenim 16.1 % bez ndlezu (kategorie 0), kte-
ry by svéd¢il o probihajicim zanétu. Zarudnuti sliznice
s vyraznéjsi hyperemii, se ziejmou kolpitidou, s ede-
matizaci razice portio vaginalis uteri a s ojedinélymi
drobnymi hemoragiemi, ale bez zmén sekretu (katego-
ric 1) vykdzalo 46,7 % krav. Nilez hodnoceny jako
silné projevy zanétlivého procesu (kategorie 2) mélo
37,2 % krav. Tento obraz byl obdobny vySe uvedené-
mu. aviak s vyraznymi projevy zmén, se¢ zménénym
sekretem Inoucim na vaginalni stény a s vyraznou kol-
pitidou (obr. 1).

Scrologickym vySetienim protilatek proti chlamydi-
im mikrometodou RVK byla u 67 plemenic (32,7 %)
reakce negativni. Titr 1 : 5 byl zjistén u I8 Kkusd
(8.8 %), 1 : 10 u 78 zvifat (38,0 %), 1 : 20 u 25 ple-
menic (12,2 %) a u 17 plemenic byl stanoven titr [ : 40,
piipadné vyssi (8,3 %) — tab. 1IL

Piimym prikazem chlamydii IF nebyla pfitomnost
chlamydii v natérech z cervixu prokazana u 29,1 % vy-
Setienych plemenic. V 70,9 % piipadi bylo moZno
konstatovat, Ze v cervikdlnich natérech je s riznou in-
tenzitou mozno prokazat chlamydiovy antigen. Piitom-
nost ojedinélych elementarnich t€lisek byla zjiSténa
u 36.2 % vySetienych zvifat a pozitivni nilez byl sta-
noven u 34,7 % krav.

I Vysledky sérologick¢ho vySetieni ve sledovanych chovech — Results of serological examinations in the investigated herds

Chov! - Sérologické vysetieni mikro RVK (%)° Procento pozitivnich®
negativni® lns 1210 1:20 1:40 1: 80 od 1 :10% | od 1 :20°

I 49 0 10,2 59.2 18.4 10,2 2.0 89.8 30,4

2 33 69.7 6,1 15.1 9.1 0 ] 24,2 9.1

3 30 6.7 20.0 46.7 16.6 6.7 33 73.3 26,6

4 30 40.0 10.0 334 13.3 33 ] 50.0 16.6

5 16 56.3 0 37.5 6.2 0 0 437 6.2

6 20 50,0 5.0 30,0 5.0 10.0 0 45,0 15.0

7 27 40.7 3.7 29.7 1.1 14.8 0 55,0 26.0

Celkem’ 205 327 8.8 38.0 12.2 7.3 1.0 58.5 20.5

1 2 S & : : s 6 7
herd. “serological exanmiations micro CFT. “percentage of positive cows, “negative, from 1 : 10, "to 1 : 20, “total

Vet. Med. - Czech, 47, 1996 (10): 297-304
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1. Zan&tlivé zmény délozniho krcku a pochvy krav (n = 205)
Inflammatory lesions of the cow’s cervix and vagina (n = 205)

0 - bez patologickych zmén — without pathological lesions
1 — zanét lehk¢ho stupné — weak inflammation
2 - silné projevy zanétu - severe inflammation

Vzajemnou konfrontaci uvedenych naleza byly sta-
noveny nasledujici souvislosti.

S piihlédnutim ke kategorizaci dle vysledki sérolo-
gického vySetfeni byly prokazany zanétlivé stavy u s¢-
rologicky pozitivnich krav v 50,2 %, u sé¢rologicky ne-
gativnich ve 26,1 %. Vyraznost zanétlivych procesu

IV. Protilitky proti chlamydiim ve srovnini s klinickym obrazem i cervixu a vaginé krav

the clinical picture on the cow's cervix and vagina

byla v Ichkém stupni u seropozitivnich Kkrav ve 26,6 %,
u séronegativnich v 15,1 % . Silné projevy zinétu byly
u séropozitivnich stanoveny ve 23.6 % a u s¢ronegativ-
nich v 111 %. Jedinei sérologicky dubidzni prokazali
zanétlivé zmény celkem v 7.5 % (tab. V). Vyjadienim
podilu zjistenych zanctlivyeh procesu na pocet jedinct
v jednotlivyeh Kategoriich dle sérologického vySetieni
Je vyskyt zanétlivych zmén u séropozitivnich 85.4 %,
u dubidznich 83.3 % a u ncgativnich 81.2 %.

U 82 plemenic s negativnim a dubioznim sérologic-
kym nilezem (41.2 %) byl taktéz v 18.3 % klinicky
obraz na pohlavnich organech bez patologického nale-
zu, ve 48,7 % byly klinickym vySetfenim stanoveny
zmény fadici nalezy do kategorie 1 a ve 33.0 % byly
zjistény zmény vyrazncho charakteru (Kategorie 2). Se
vzestupem titru protilitek stanovenych mikrometodou
RVK nartstala frekvence a zdavaznost priznaki zanétu
(obr. 2). Pri titru 1 : 40 a vice (8,3 %) byl vyskyt zviiat
bez patologického nalezu pouze 0.2 %. Naopak vyraz-
né se projevujici pfiznaky zanétlivych procesa se vy-
skytovaly v 52,9 %.

U zvirat kategorizovanych dle sérologickeho hodno-
ceni byla posouzena frekvence primého prakazu chla-
mydii v naterech 2 cervixu. U séropozitivnich jedinct
byly chlamydic metodou IF prokdzany ve 42.2 %
a prukaz nebyl potvrzen v 16.6 %. U skupiny sérone-

Antibodies to chlamydia in comparison with

S | . A Fr R —
Sérologicky Pozitivni” (n = 117) Dubiozni® (n = 18) A
= T Celkem”
Klinicky= 0 1 2 0 | 2 0 | 2
n 7 8 19 | 2 2 0 0 0
| | 49
T 14.3 36,7 388 2.0 41 41 0 0 0
n 3 3 2 | 1 0 S 11 7
2 33
%0 9.1 9.1 6.1 3.0 3.0 0 15,2 333 2152
n 2 12 8 | 4 | 0 () 2
3 30
G 6.7 40,0 26,7 3.3 13.3 33 (}] 0 6.7
n 2 7 0 0 | 2 ! 8 3
4 0
T 6,7 233 20,0 0 33 6.7 3.3 26.7 10.0
n 2 2 0 0 0 0 | 3 2
5 10
Yo 20,0 20.0 0 0 0 0 10.0 30.0 20.0
y n 0 2 6 0 1 0 1 2 7 20
g
Yo 0 10,0 30,0 0 5.0 0 5.0 10,0 35.0
7 n | 9 6 0 | 0 4 6 1 27
% 3,7 333 22,2 0 3 0 148 22.2 3.7
n 17 53 47 3 10 H 12 30 22 199
% 8.5 26,6 23.6 1.5 5.0 2:5 6.0 15.1 1.1
Celkem® * *k . o | . -
n 17 100 3 15 | 12 A |
T 8.5 50.2 1.5 TS | 0.0 26.1

Sérologicka kategorizace pozitivni v titru |2 10, dubiozni 1 = S, negativni bez sérologicke odezvy
at titre 12 10. dubious at 1 : 5, negative without serological response

* = kategorie () bez nilezu — category 0 without finding

serological categorization: positive

** = Kategorie | a 2 s khinickym ndlezem dle intenzity — categories | and 2 with chimcal finding according to intensity

1 . 2 . 3 5 4 5 s 3
serologically. “chinically, “positive, “dubious. "negative. “total
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titr 0-5
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titr 40
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O  Kinika0’ O Winika 1 B

Klinika 1° "

O Klinika 0 a

gativnich krav byl prukaz chlamydii pozitivni ve
21.6 % a ncgativni v 10,6 %. U krav sérologicky du-
bidznich byl pozitivni prikaz chlamydii v 7,0 % a ne
gativni ve 2,0 % 7z celkového poctu 199 vySetienych
natéru. Pri prepoctu na sérologické kategorie byl primy
prukaz chlamydii u séropozitivni skupiny v 71,7 %
u séronegativni skupiny v 67.2 % (tab. V).

Obraz zancthivych procest cervixu, vaginy a vesti-
bulum vaginae v navaznosti na prakaz chlamydii v cer-
vikalnich vytérech doklada tab. VI. Pfi vySetieni 199
krav byly u skupiny s potvrzenymi chlamydiemi zicj-
m¢é projevy zanctlivych zmén asi v 62 %. coZ pii pie-
poctu na tuto kategorii ¢ini 87,2 %. U krav, u kterych
nebyly chlamydic prokizany pfimou detekei. byly zi-
nétlivé zmény stanoveny ve 22,1 %, coz ¢ini na tuto
kategorii 75.8 %.

Pii diferencovini ptimého prikazu chalmydii na ka-
tegorie dle intenzity vyskytu bylo mozno pozorovat
shodu v priukazu chlamydii s Klinickymi projevy
(obr. 3). U pripadi s pozitivnim nalezem chlamydii bylo
procento vyraznych Klinickych piiznaka 53.6 a pouze
5.8 % bylo prosto klinickych projevii onemocnéni.

Roz¢lenénim tohoto souboru na jednotlivé skupiny
zvitat dle sledovanych lokalit jsou zieymé rozdily jak
ve frekvenci protilitek proti chlamydiim, tak v pritkazu
chlamydii imunofluorescenci.

Vet. Mcd. = Czech, 41,1996 (10): 297-304

Kl
klinika 2

2. Kliniek¢ nilezy u Krav s rdznym titrem protili-
tek proti chlamydiim (n = 199) - Clinical findings
i cows with various titres of antibodies to chla-
mydia (n = 199)

1 2 5 1
atre. “chnical finding 0. “chmcal finding 1. “ch-
nical finding 2

4
Kinika 2

3. Klinick¢ ndlezy u krav s nezjisténymi a proki-
zanymi chlamydiemi (1 = 199) — Clinical findings
in cows with not detected and detected chlamydia
(n = 199)

A = chlamydic nepotvrzeny - chlamydia not con
firmed

B = ojedincla elementiarni téliska - sohtary ele-
mentary bodies

C = pozitivni prukaz chlamydii = positive detee-

tion of chlamydia

1 2 '
chmeal finding 0. “chimcal finding 1. “chmcal
finding 2

DISKUSE

K stanoveni protilatek proti chlamydiim bylo pouzi-
to mikroreakce vazby komplementu. Komplement fi-
xacni reakee je ze viech pouzivanych metod v sérologii
chlamydidz nejstarsi, presto byva pro svou relativni
Jednoduchost doporucovina 1 v nejnovéjsich pracech
(Lennette aj., 1974: Kazar aj., 1986: Kuo
a Tam. 1987). Frekvence protilatek proti chlamydiim
a jejich droven u sledované skupiny krav nevybocila z
hodnot ziskanych v souboru 2 701 krav ve kterém byly
pozitivni sérologické nalezy od titru 1 : 20 u 229 %
krav a od titru 1 : 10 v 545 % (V&Znik aj., 19906).
U souboru krav, u nichz byl sledovin podil chlamydii
na zanétlivych onemocnénich vyvodnych porodnich
cest, bylo 20,5 % krav pozitivnich pii titu | @ 20
a 58,5 % krav pozitivnich pfi titru 1 : 10. Lze tedy
konstatovat, ze frekvence protilatek proti chlamydiim
nevykazala zadné podstainé rozdily. Vyrazné rozdily
jak ve frekvenci, tak ve vySce protilitek jsou ziejmé
7 rozdeéleni souboru dle sledovanych lokalit (tab. III).
Skutecnost, ze nemusi vZzdy korespondovat klinicky ob-
raz s hladinou protilatek proti chlamydiim, je ve shodé
s ndlezy dokladajicimi, Ze chlamydiové genitalni infek-
ce nemusi byt provazeny prokazatelnou protilitkovou

odezvou (Pospisil aj.. 1990a, b: Domecika,
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V. Sérologické vysetieni a pfimy prikaz chlamydii v cervikalnich nit¢rech krav = Serological examimations and direct detection of chlamydia

in the cervical swabs of cows

Sérologicky' Chovy™ Celkem?® % Chlamydic’
1 2 3 4 5 6 7
n 39 4 15 10 2 3 11 84 422 IF prokiziny®
Pozitivni® % 79.6 12.1 50,0 333 20.0 15.0 40.7
L 5 4 7 2 4 6 4 33 166 | IF neprokdziny?
% 10,2 12,1 233 16,7 20,0 30.0 14.8
n 4 2 5 3 0 0 0 14 7.0 IF prokaziny
Dubiézni* % 8.2 6.1 16.7 10.0 0 0 0
(m=18) n ] 0 | 0 0 I I 4 20 | IF neprokaziny
% 2.0 0 3.3 0 0 5.0 3.7
n 0 17 2 9 4 4 7 13 21.6 IF prokiziny
Negativni* | % 0 51,5 6,7 30,0 40,0 20,0 25.9
(n = 64) n 0 6 0 3 2 6 4 21 10.6 | IF neprokiziny
% 0 18,2 0 10.0 20,0 30.0 14.8
Celkem?® 199 49 13 30 30 10 20 27 199 100

5 2 o k) = . s 3 7 e . 9
Iserologlcnlly. positive, “dubious, 4negauvc. total, “herds, ‘chlamydia, “detected by immunofluorescence, “not detected by immunofluores-

cence

VI. Klinicky obraz cervixu a vaginy krav pfi pozitivnim a negativnim pfimém prikazu chlamydii = Clinical picture of the cervix and vagina

of cows at positive and negative direct detection of chlamydia

sy Chovy® o
Chlamydie = Celkem® % Klinika’
| 2 3 S 6 7
n & 5 | 2 0 2 18 9,0 0
% 14,3 15,2 33 33 20,0 0 7.4
IF prokizané? n 17 10 12 11 3 | 9 63 R |
(n=141)
Yo 34,7 30.3 40,0 36,7 30,0 5.0 333
n 19 8 9 10 | 6 7 60 30.2 2
Yo 38,8 24,2 30.0 333 10.0 30.0 259
n | 4 2 | 1 % 14 7.0 0
%o 2,0 12,1 6.7 6.7 10.0 5.0 112
IF neprokazanc’ n 4 5 4 2 5 6 31 15.6 [
(n = 58)
o 8.2 15,2 13.3 16.7 20.0 25.0 2222
n | | 2 | T 0 13 6.5 2
% 2,0 3,0 6.7 3.3 10.0 35.0 0
Celkem?! 49 33 30 30 10 20 27 199 100

Kategorizace klinickych ndlezi: 0 = bez nalezu. kategoric | a 2 = klinicky nilez zinétu dle stupné intenzity — Categorization of clinical
findings: 0 = without finding, categories | and 2 = clinical finding of inflammation according to the intensity

1 i & 3 3 : 4 s g .k 7
chlamydia, “detected by immunofluorescence, “not detected by immunofluorescence, “total, “herds, “total, 7cllnlcnl picture

1994a). Na druhé strané neni-li proces jen lokalni shz-
ni¢ni zalezitosti a jeho odrazem je imunitni odezva or-
ganismu, pak z vysledk je zfejmé, Ze hladiny protila-
tek jsou ve vyznamné shodé s intenzitou zanétlivych
zmén. Vzajemné vztahy vSak nelze generalizovat.
V tab. Il vykazuje lokalita 6 nejvy38i index klinicky
zjiSténych zanétlivych zmén pfi relativné nizké fre-
kvenci prikazu chlamydii v cervikélnich natérech a séro-
logické odezvé. Tyto nélezy jsou pfipomenutim vyzna-
mu presné diagnostiky pfic¢in onemocnéni pohlavnich
organt.
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Domeika aj. (1994b) posoudili vhodnost pouZzi-
tych metod pfimého prikazu chlamydii s vysledkem.
ktery imunofluorescencni postup presvédcivé postavil
na vyznamnou pozici jak po strance senzitivity, tak
prakaznosti. Kartackovy mikroabrazni postup byl zvo-
len pro ziskani véSiho bunééného obsahu v odebra-
nych vzorcich z cervikialniho kandlku. Z doklada pre-
zentovanych v praci téchto autort je vsak ziejmé, 7¢
pii vySetfeni cervikdlnich natéra 172 Zen nebyl stano-
ven rozdilny vysledek prikazu chlamydii primou imu-
nofluorescenci byl-li pouZit postup karti¢kové mikro-
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abraze nebo cervikalniho natéru vatovym tamponem.
Skute¢nost, ze nebyla prokazina piitomnost chlamydii
v natérech z cervixu asi u 30 % nami vySetfenych
krav, je piiblizné shodna s ddaji Wittenbrika aj.
(1993), ktefi u 60 % hlenohnisavych vytoka krav pro-
kizali pritomnost chlamydii. Sting a Mandl
(1995), prokazali metodou ELISA pozitivitu u 66 %.

Tento nilez je tim zavaznéjsi, Ze koresponduje s vy-
sledky nascho sledovani pritomnosti chlamydii v seme-
ni bykd (Véznik aj., 1996). Pocitame-li s piitomnos-
ti chlamydii asi u 36 % bycich cjakulatu
auvazujeme-li o dopadu depozice takového semene do
pohlavnich cest plemenic, pak asi pfi poctu 1 000 sa-
mic, které tvori adekvatni ¢ast semipopulace samic¢i na
jednoho samce s prihlédnutim k podilu 70 % krav
a 30 % jalovic, je potenciondlni pienos na 201 600
krav, ). na 26,2 % stavu krav k 1. 1. 1995. Pfi nckon-
trolovaném horizontalnim Sifeni chlamydii pii zanétli-
vych procesech a vytocich, lze povazovat ziskané vy-
sledky za vérohodny doklad o zivaznosti této
problematiky pro veterinarni i chovatelskou obec s do-
padem na zdravi ¢lovéka.

Ziskané vysledky odpovidaji nasim dfivejSim nile-
2am (Véznik aj., 1966) a jsou zavaznym dokumen-
tem o mozném podilu chlamydii na zanétlivych proce-
sech pohlavnich orgiand. Etiokauzilni vztahy byly
opakované diskutovany a nelze jednoznacne potvrdit
ucast chlamydii jako jedin¢ho Cinitele vyvoldvajiciho
tyto procesy. Ale vyznamnost, kterd byla prokazana ve
frekvenci zanétlivych zmén a primého prakazu chla-
mydii potvrzuje, Ze intraceluliarni parazitismus chlamy-
dii hraje zavaznou roli jako spoustéci mechanismus za-
nétlivych procesa navozenych jak timto agens, tak
i dalSimi, kterym jejich uplatnéni umoziuje.

Zjistené antichlamydiové protilatky ve sledovaném
souboru plemenic a ¢etnost primého prakazu chlamy-
diového antigenu v cervikilnich vytérech jsou za-
vaznym pfipomenutim, aby byla vénovina pozornost
pfitomnosti chlamydii ve stadé plemenic s Castymi
a dlouhodobymi projevy zanétlivych zmén na pohlav-
nich orgincch. Jako exaktni diagnosticky postup se
osvédcila prima detekce chlamydii imunofluorescenci.
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METABOLIC ACIDOSIS OF CALVES SUFFERING FROM
DIARRHEAS AND ITS TREATMENT WITH NaHCO3 APPLICATION

METABOLICKA ACIDOZA HNACKUJUCICH TELIAT A MOZNOSTI
JEJ OVPLYVNENIA POMOCOU NaHCO4

A. Michna, P. Bartko, J. Bires, J. Lehocky, P. Reichel
University of Veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: Sixteen head of 7 to 10 days old calves of the Black-Pied breed with clinical diagnosis of gastroenteritis acuta
were examined for their clinical and laboratory findings before . v. application of 8.4% solution of NaHCO, and after it,
using the well-known formula: Tive weight in kg x 0.6 x base deficit. The calves presented clinical symptoms ot severe
dehydration with profuse diarrhea. Dominant symptoms of the calf dehydration syndrome involved enophthalmos, lying down,
lowered surface body temperature and strong exsiccosis of the organism. The values of pH, PCO,, HCO;, ABE. SBC were
determined as acid-base indicators in venous blood. The most important adjustment of acid-base indicators was observed in
pH. ABE and SB: their increases were statistically significant within the 3rd and/or 24th hour after intravenous application
ol 8.4% NaHCO4 solution at a significance level of p < 0.05 and/or p < 0.01. Buffering capacity of NaHCO; was relatively
strongly reflected in all indicators under observation when they were determined as reference values in 24 hours after
application. The adjustment of acid-base indicators was accompanied by general improvement of calf health while the sucking
reflex was resumed. which provided the conditions for accelerated replacement of fluids and electrolytes by i. v. as well as

p. o. application forms.

calves; dehydration: acidosis; rehydration

ABSTRAKT: U 16 ks 7 az 10-dnovych teliat ¢iernostrakatcho plemena s klinickou diagnozou gastroenteritis acuta bol
sledovany klinicky a laboratorny nilez pred a po i v. aplikicii 8.4% roztoku NaHCO, podla znimeho vzorca: Zzivi hmotnost
v kg x 0.6 x deficit biz. Telatd prezentovali klinické symptomy tazkej dehydraticie s profiznou hnackou. Enoftalmia.
ulahnutie, znizend povrchova teplota a vyraznd exikoza organizmu boli dominantnymi priznakmi dehydratacného syndromu
teliat. Ako acidobazické ukazovatele vo vendznej krvi boli sledované pH, PCO,, HCO,;, ABE a SBC. Najvyznamnejsia
korekcia acidobazickych ukazovatelov sa prejavila u pH, ABE a ABC, ktorych vzostup bol Statisticky vyznamny uZ v 3. resp.
24. hodine po intravenoznej aplikicii 8.4% NaHCO; so Statistickou vyznamnostou p < 0,05 resp. p < 0,01. Pufra¢na kapacita
NaHCO4 sa pomerne vyrazne prejavila vo vietkych sledovanych ukazovateloch, ked tieto 24 hodin po aplikicii boli stanovené
v referencnych hodnotich. Sibezne s Gpravou acidobazickych uakzovatelov bolo pozorované zlepienie celkového zdravot-
nc¢ho stavu teliat s objavenim sacicho reflexu, ¢im boli vytvorené podmienky pre urychlend nihradu tekutin a elektrolytov
i. v. ale aj p. o. aplika¢nou formou.

telata; dehydratdcia: acidéza; rehydraticia

UvoD

Hnackové ochorenie teliat bezohladu na ich ctiolo-
giu zapric¢ifiuji ro¢ne viicSie straty ako vietky ostatné
choroby teliat spolu a sposobuji v prvom tyZdni ich
zivota vazne poruchy hydrominerilneho metabolizmu
a acidobazickej rovnovihy. Ticto patologické stavy kli-
nicky sa manifestuju dehydraticiou organizmu a mozu
mat nepriaznivi prognozu ak nie je vykonany terapeu-
ticky zasah — korckcia metabolickej acidozy s kvaliti-
tativne a kvantitativne odpovedajicou rehydraticiou
v Casovom obdobi. ako si to vyzaduje status praesens.

Nadhrada stratenych tekutin a clektrolytov, ale hlav-
ne korekceia metabolickej acidozy, je prioritnym ¢lan-
kom substitu¢nej terapie dehydrataéného syndromu te-
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liat. Poznatky o nahrade stratenych tekutin u zvierat su
v dneSnej dobe uZ takmer neprehladné. Medzi prvé
mozno spomentt infiziu solného roztoku vody do Zily
v roku 1650 zranenému polovnickemu psovi pomocou
krilicej zahrotenej dutej kosti (Enriquez a Mail-
hac, 1985). Asi o 200 rokov pozdejSie lekir Lata
v Skétsku uz pouzil solny roztok pre infuziu chorym
pacientom postihnutym cholerou.

U nds medzi prvé price, ktoré poukdzali na chorob-
nost teliat s prevahou gastroenteritidy a naslednou ne-
vyhnutnostou rehydratacie ich organizmu, s udaje zo
60. rokov (Gdovin ai, 1960; Vrzgula, 1964).

Ako prva parenteralna tekutina sa k rehydratacii po-
uzival fyziologicky roztok NaCl, ktory je s telovymi
tekutinami izotonicky. Podla Nejedlého (1974) nie

w
=
n



je .fyziologicky® pre nadbytok chloridovych ianov
a jeho aplikdcia pri metabolickej acidéze s obmedze-
nou funkciou oblic¢iek pdsobi skor acidifikacne. Z toho
dovodu vo vSeobecnosti sa doporucuje pouzitie fyzio-
logického roztoku NaCl len u ahkého stupiia dehydra-
tacie.

Postupnym prehlbovanimn poznatkov v patogenéze
dehydratacie teliat boli z humannej mediciny prebraté
rozne infuzne roztoky; McSherryho-Grinyerov, Ringe-
rov, Darrov a Millsov roztok.

Cenné Studie v tomto smere vykonal v 70. rokoch
Fayet, ked poukazal, Ze viacSina infiznych roztokov je
izotonického charakteru s pH na kyslej strane, ¢o ma
neziaduci terapeuticky efekt pri metabolickej acidoze
a odporucil pouzivat hlavne hypertonické roztoky alka-
lizujiceho typu. V tomto smere u nds su price autorov
Melichar ai. (1974) ako aj Michna ai. (1980).
Ostatni autori poukazali tieZ na hydrolabilitu a vysoku
predispoziciu najmladSich vekovych kategérii hnacku-
jucich teliat, u ktorych prioritnou pri¢inou mortality je
metabolicka acidéza. Existuje cely rad infiznych roz-
tokov alkalizujiceho typu, ktoré si indikované pri
akutnej metabolickej acid6ze. Tieto sice podporuju
kompenzaéné mechanizmy, ale neodstrafiuji pricinu
poruchy (Enriquez a Mailhac, 1985). Medzi
najCastej$ie uzivané v tomto smere patri bikarbonat
sodny a trihydroximetylaminometan (THAM).

Cielom prace bolo sledovat klinicky obraz a labora-
térny ndlez acidobézickych parametrov u teliat pri
akutnej gastroenteritide s profuznou hnackou, pred
a po aplikdcii 8,4% roztoku NaHCO;.

MATERIAL A METODY

Do pokusu bolo zobratych celkom 16 teliat ¢iernos-
trakatého plemena s klinickou diagnézou gastroenteri-
tis acuta. Telata boli dovezené na kliniku vo veku 7 a7

100 dni, so zreteInym stupiiom dehydraticie a s vymiz-
nutim cicacieho reflexu. Telata boli thned po privezeni
klinicky vySetrené, zistend Ziva hmotnost pre vypocet
mnozstva intravenoznej aplikacie NaHCOj5. Pre korek-
tiru vyraznej acidozy ako pufrovacia litka je vhodny
prave natrium bikarbonit 8,4%. ktora koncentracia od-
povedda: | ml =1 mmol/l (Kollera ai. 1982). Ve-
nozna krv na acidobdzické ukazovatele (pH. pCO,,
HCO;, ABE, SBC) bola odobratd ihned po odvazeni
teliat z vena jugularis a prislusné ukazovatele acidoba-
zickej homeostazy boli stanovené na pristroji ABL, fir-
my Radiometer Copenhagen.

Podla negativneho prebytku baz vo vendzne) krvi
bola vypocitana aplikacna davka 8.4% NaHCO5. Po-
uzity vzorec bol: negativny prebytok baz x 0,6 x telesna
hmotnost (kg) = mnoZstvo ml 8,4% NaHCO;, ked
I ml = I mmol. Na ziklade dosiahnutého vysledku bolo
stanovené 1. v. aplikovatelné mnozstvo 8,4% NaHCO4
telatim v ¢asovom obdobi, ako to zndzoriuje tab. 1.

Dosiahnuté vysledky boli vyhodnotené r-testom.

VYSLEDKY
Klinicky obraz

Medzi hlavnymi klinickymi priznakmi u vietkych
teliat dominovala profazna hnacka. Konzistencia vyka-
lov bola vodnata, sivozltej farby, hnilobného zapachu.
Enoftalmiu s o¢nou Strbinou 2 az 3 ¢m, ako aj hypoter-
miu koncatin s permanentnym ulahnutim a bez sacicho
reflexu sme kvalifikovali ako sprievodné symptomy
dehydraticie so zaradenim do tazké¢ho stupiia dehydra-
tacie (obr. 1).

Miernu dpravu enoftalmie sme pozorovali tri hodiny
po aplikaciit NaHCOs5. V Siestej hodine bola pozorova-
na snaha o prechod do stojacej polohy a naznak obno-
vy sacicho reflexu. Posledné dva opisané symptomy sa

I. Korekcia AB ukazovatelTov krvi teliat pro diarrhoickom syndrome s dekompenzovanou metabolickou acidozou — Adjustment of AR
indicators in the blood of calves suffering from diarrheic syndrome with decompensated metabolic acidosis

: Cas odberu (h)?
Ukazovatele
0 | 3 6 24
if x 7,192 7.271 7.305" 7.345 7.362"
p
+5 0,073 0,021 0,053 0,044 0.018
X 5,587 5.945 6.810 6.190 6.240
pCO;
+5 1,539 0.565 0,973 1.295 1.138
16,866 19.925 23.183 22.460 24.900"
HCO,
+5 2,132 1.404 1118 2,024 2,785
X -10,250 -5.100 -2.033" ~1.560 -0,675"
ABE
+5 2,670 2,125 1914 2.797 1,983
X 15,825 19.775 21917° 22.440 23.250
SBC
+5 2,251 1.814 1.459 2.327 1.705
a=p<005
b=p<00l

lindicators, “time of sampling (h)
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1. Khinicky obraz tehat pri dehydraticii a straty biaz (BE) odpovedajuice stupiiu dehydraticie — Clinical picture of calves suffering from

dehydration and base (BE) losses related to the degree of dehydration

Stupen dehytraticie - degree of dehydration

Straty baz (BE)
— base (BE) losses

Zdravé tela — healthy calf

=20 £ 2,0 mmol/l

Mierny - low
malatnost - torpidity
znizer
hnacka - scours

-5,0 az 7.0 mmol/l

i chut cical — decreased appetite to suck

Zretelny — discernible
anorexii - anorexia
apatia
znizené reflexy - abated reflexes
enoftalmia — enophthalmos
znizeny turgor koze
hnacka

~8,0 az 10,0 mmol/Il

apathy

lowered skin turgor
seours

Tazky
obcasne krée
poruchy vedomia — consciousness disorders
povrchovi hypotermia - surface hypothermia
nitkovity pulz
bradypnoe — bradypnea
enoftalmia - enophthalmos
antria -
vymiznute reflexy — loss of reflexes
hnacka - scours
clasticita koze vymiznutd - loss of skin elasticity

high =11 az 13.0 mmol/Il
intermittent convulsions

jerky pulse

anurii

upravili 24 hodin po korekcii. Hnacka pretrvivala, ap-
likovali sme dalSiu terapiu Rehyvetom p. o.

Laboratorny nilez

Tab. I znazoriuje hodnoty acidobazickej homeostizy
s tazkym stupinom dehydratacie teliat. charakterizo-
vanou pred oSetrenim teliat dekompenzovanou metabo-
lickou acidozou. Najvyraznej$ia korekcia acidobazic-
kych ukazovatelov sa prejavila u pH, ABE a ABC,
ktorych vzostup po aplikacii bol Statisticky vyznamny
uZ v tretej. resp. 24. hodine po intravendznej aplikacii
8,4% NaHCOj; so Statistickou vyznamnostou p < 0.05
resp. p < 0,01.

Vet. Med. - Czech, 41, 1996 (10): 305-310

Dynamiku pH od nultej, resp. vychodzej hodnoty
s naslednymi hodnotami po korekcii znazoriiuje obr. 2.
Z dynamiky ziskanych udajov mozno konStatovat, Ze
uprava pH bola v sledovanych hodindch po aplikicii
rovnomerna a v 24, hodine sa priblizila dolnym hrani-
ciam referencnych hodndt, o je preukazné aj v tab. I
so Statistickou vyznamnostou p < 0,01.

Na obr. 3 je vyrazny odraz pufrovacej latky natrium
bikarbonitu, ktory sa v tomto pripade ukazal takmer
vylucne extracelularne posobiaci pufrovaci Cinitel.
Dokazom uZ zmienenej pufracie je uvoliiovanie CO,,
¢o sa prejavilo hlavne v tretej hodine po aplikdcii zvy-
Senim pCO, az nad hornt hranicu referencnej normy.

Dynamika HCO;, ako zndzoriuje obr. 4, je konti-
nudlna so stipajicou tendenciou hodnét od Casu pred
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log molc
i1

2 Korekeia pH krvi teliat pri dia-
rrhoickom syndrome s dekom-

penzovanou metabolickou acido-
zou - Adjustment of pH values

of the blood of calves suffering
from diarrheic syndrome with
decompensated metabolic acido-
SIS

B 2
before application. “after apph-
cation

24h

3 Korekeia pCO, krvi tehiat pri

737
735
733 1
129
727 A
719
0 1 3
Pred y Po 2z
aplikdciou aplikacii
kPa
70

diarrhoickom syndrome s de-
kompenzovanou metabolickou
acidozou — Adjustment of pCO,
values of the blood of calves suf-
fering from diarrheic syndrome
with decompensated metabolic

actdosis

IS 3 :
hefore application. “after appli
cation

46

0 1 3 6

Pred , Po 2
aplikaciou  aplikacii

aplikdciou az po 24. hodinu, ktory rozdiel je Statisticky
vyznamny (p < 0,01).

Pufra¢na kapacita NaHCO5 sa pomerne vyrazne pre-
javila v ABE a SBC, ako to znazorfuje obr. 5 a tab. 1.
Aktualny BE pred aplikaciou zisteny v minusovych
hodnotach (-10,25 mmol/l), uz v tretej hodine po ko-
rekcii sa upravil na priemerné hodnoty —2,033 mmol/I.
so Statisticky vyznamnym poklesom (p < 0,01).

Co sa tyka ABE, jeho deficitné hodnoty pred apli-
kiciou s postupnou pravidelnou dpravou dosiahli refe-
ren¢né hodnoty az 24 hodin po aplikicii.

DISKUSIA

Vysledky naSich experimentov ukazali, Z¢ u naj-
mladSej kategorie teliat s diarrhoickym syndromom

308

v

24 h

hlavne v prvom tyzdni zivota dochadza k tazkym po-
rucham acidobazického stavu krvi vo forme dekompen-
zovane] metabolicke) acidézy, ktora ¢asto byva prici-
nou exitu bez terapeutického zakroku. Lebeda
a Bouda (1970) dokdzali, Ze pricinou tychto stavov

je strata alkalii v dosledku hnacky.

Ticto zmeny mozno aj v tazkych pripadoch ohrani-
¢il s tolerantnou hodnotou pH krvi, ktord bola uréena
Wintersom (1969) na arovni pH 7,0. Uvedeny au-
tor v experimentoch, ako aj na zaklade klinickych po-
zorovani u ludi zistil, ze ak pH krvi pokleslo pod wito
hodnotu a tento pokles trval dihdie ako 24 hodin, spra-
vidla pacient tento stav neprezil. Podobné su aj pozo-
rovania autorov Bartko ai. (1979), ktori v experi-
mente po intoxikacii hovidzicho dobytka melasou
pozorovali tthyn dojnic v priebehu 3 aZ 5 hodin, ked
u nich pokleslo pH krvi na hodnoty nizsie ako 7,0 a BE
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4. Korckeia HCO4 krvi teliat pri
diarrhoickom syndrome s de-
kompenzovanou metabolickou
acidozou - Adjustment of HCO,
values of the blood of calves suf-
fering from diarrheic syndrome
with decompensated metabolic
acidosis

o - 2o .
'before application. “after appli-
cation

16 4 r v T
0 1 3 6

Pred s Po 2
aplikaciou aplikdcii

mmol/l

24 h

5. Korekcia ABE krvi tehiat pri
diarrhoickom syndrome s de-

kompenzovanou metabolickou
acidozou — Adjustment of ABE
values of the blood of calves suf-
fering from diarrheic syndrome

with decompensated metabolic
acidosis

'before application. Zafter appli-

na-15,0 az -20,0 mmol/l. Podla udajov Nejedlého
(1974), ak kapacita respiracného alebo uropoetického
apardtu je znizena, kompenzacnd schopnost organizmu
zlyhd, Co sa odrdza aj na rckompenza¢nom procese.
V tomto smere st odporucané alkalizacné roztoky
s prioritnym zastipenim bikarbonatu sodn¢ho a trihyd-
roxymétylaminometanu (THAM). NaHCO; je acinny
na rychlu korekciu metabolickej acidozy. Nevyhodou
je pomerne velky privod sodika. Okrem toho jeho in-
dikdcia vyzaduje dobri funkénost dychacicho systému
nakolko v opa¢nom pripade pri uvolfiovani CO, moze
dojst k hyperkapnii.

THAM spdsobuje viac vedlajSich acinkov ako
NaHCOj5, nakolko po jeho pouZiti moze dojst k depre-
sii dychacicho centra (Kollera ai., 1982).

V nasich experimentoch sa dostavila potrebna puf-
ratnd kapacita NaHCO; v 84 % v divke, ktord je
mozné vypocital zo znameho vzorca (Mallem-
gaard a Astrup, 1960): Ziva hmotnost v kg x

Vet Med. = Czech. 41, 1996 (10): 305-310

cation

0,6 x deficit baz (podla Astrupovho pristroja alebo na
zaklade percenta straty vody, resp. stupna dehydrata-
cie). Faktor 0,6 je konStanta urCujica rozdelenic bikar-
bonatu v extracelularnom prostredi u mladat (Kasari
a Naylor, 1985) u dospelych zvierat sa pouZziva
konstanta 0,3. Vysledok odpovedda mnoZstvu NaHCO;
v ml, ked 1 ml = 1 mmol. Nakolko roztok je hyperto-
nicky a metabolicka acidoza teliat je doprevadzand hy-
poglykémiou, odporicame vypocitané mnoZstvo
NaHCO; v ml pred aplikaciou zriedit v pomere 1 : |
s 5% roztokom glukozy.

Udaje o strate baz mozno ziskal z nasledovnej ta-
bulky:

strata tekutin predpoklad straty biz

stupen dehydraticie

(%) (mmol/l)
4-6 mierny -5,0 az -7,0
7-10 zretelny -8.0 az -10.0
11-15 tazky =110 az 13,0
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Dosiahnuté vysledky korekcie metabolickej acidozy
pomocou NaHCO; u teliat pri diarrhoickom syndrome
poukazali na pozitivny vplyv tohto pufra¢ného vztahu
na zdravotny stav teliat, ktory si vyZzaduje naslednu
rehydratdciu elektrolytickymi roztokmi.
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DYNAMICS OF CLINICO-BIOCHEMICAL CHANGES IN SHEEP
UNDER MAGNESITE LOAD

DYNAMIKA KLINICKO-BIOCHEMICKYCH ZMIEN U OVIEC
POCAS MAGNEZITOVE] ZATAZE

J. Bire§,I P. Barlko', F. Jenéik', A. Michna', M. Bl’re§ovéz, T. Weissova'

Lipey, . ' . - _— . .
University of Veterinary Medicine, Kosice, Slovak Republic
2 ¥ . v . . v .
Institute of Experimental Veterinary Medicine, Kosice, Slovak Republic

ABSTRAKT: Clinical pattern and dynamics of some biochemical indicators were observed in six four-year lambing ewes
of the Improved Wallachian breed in the course of 32-day administration of magnesite fly ash. A daily dose of the tested fly
ash with the content of 305,000 mg/kg magnesium amounted to 500 mg/kg live weight of sheep. The intake of concentrate
mixture with magnesium content in the test sheep decreased by a third between the 12th and 20th day. by another hall between
the 20th and 26th day and the intake was minimum to nil during the last seven days of the trial. The decrease in the intake
of concentrate mixture was accompanied by increased water consumption and by gradual inappetence for hay. Shaped
droppings started to change their consistency to slurry consistency from the 12th day of observation. Thinner to watery
consistency of excrements appeared in all sheep between the 15th and 20th day and diarrheas persisted in all animals until
the end of the trial. The indicators of hematological profile did not show an undoubted relationship to the administration of
tested magnesium, and the variations in the particular indicators observed during the trial were within the physiological range.
Serum enzymes showed a significant increase against the starting values only in the concentration of alanine aminotransferase
on day 20 and day 26 (p < 0.05 and/or p < 0.001). An increase in the protcosynthetic activity of hepatocytes signalled a
statistically significant increase in total proteins (p < 0.05), total immunoglobulins (p < 0.05) and an insignificant increase in
albumin content. Out of the analyzed mineral elements, magnesium content showed the most significant relationship to
administration of industrial polllutants as its significant increase in blood serum, urine and droppings was observable since
day 20 (p < 0.05, p < 0.01 and p < 0.001, respectively). The dynamics of calcium, phosphorus. potassium. sodium, iron.
copper, zinc, molybdenum, arsenic and cadmium concentrations showed different patterns in the blood serum, droppings and
urine of sheep in the course of magnesite fly ash feeding, and the evaluation of interactions with magnesium requires further
studies.

sheep: magnesite fly ash: clinical picture: biochemical indicators

ABSTRAKT: V prici sa sledoval klinicky vyvoj a dynamika vybranych biochemickych ukazovatelov u Siestich Stvorroénych
bahnic plemena zoslachtend valaska pocas 32-diiového skrmovania magnezitového dletu. Denna davka testovaného iletu
s obsahom horc¢ika 305 000 mg/kg predstavovala u oviec 500 mg/kg Zivej hmotnosti. Prijem jadrovej zmesi s obsahom
magnezitu u sledovanych oviec poklesol medzi 12. a 20. diiom o jednu tretinu, v obdobi medzi 20. az 26. diiom o dalSiu
tretinu a poslednych sedem dni experimentu bola jej spotreba minimalna az ziadna. Pokles prijmu jadrovej zmesi bol dopre-
vidzany zvySenou spotrebou vody a postupnou inapetenciou sena. Formovany trus zacal menit svoju konzistenciu na kaovita
od 12. dna sledovania. Redsia, az vodnatd konzistencia vykalov sa u vietkych oviec zacala objavoval medzi 15. az 20. diiom
a perzistencia hnacky bola striedavo u vietkych zvierat do konca experimentu. Parametre hematologického profilu nevyka-
zovali jednoznacnu zdvislost na skrmovani testovaného horcika a zmeny, ktoré sa pocas experimentu pri jednotlivych uka-
zovateloch pozorovali boli v ramei fyziologického rozpatia. U sérovych enzymov bol signifikantny narast oproti pociatoénym
hodnotim pozorovany iba u alaninaminotransferazy na 20. a 26. den (p < 0,05 resp. p < 0,001). ZvySenie proteosyntetickej
aktivity hepatocytov signalizoval pocas experimentu Statisticky vyznamny narast celkovych biclkovin (p < 0.05). celkovych
imunoglobulinov (p < 0.05) a nesignifikantné zvySenie albuminu. NajpreukaznejSie zavisly na skrmovani priemyselnej emisie
bol z analyzovanych minerilii hor¢ik, ktoré¢ho signifikantné zvySenie v krvnom sére, moci a truse bolo evidentné od 20. dia
(p < 0,05 resp. p < 0,01, resp. p < 0,001). Dynamika koncentricie vapnika, fosforu, draslika, sodika, Zeleza, medi, zinku,
molybdénu, arzénu a kadmia sa v priebehu skrmovania magnezitového dletu v krvnom sére, truse a modi oviec spriavala
rozdiclne a posidenie interakénych vztahov s hor¢ikom si vyZaduje dalSie pozorovania.

ovee: magnezitovy ulet; klinicky obraz: biochemické ukazovatele

Vel. Med. = Czech, 41, 1996 (10): 311-318 311



UvoD

Hor¢ik patri medzi prvky, ktoré sa v porovnani s os-
tatnymi latkami v organizme zvierat menej kumuluju.
Pritom polovica az dve tretiny telového Mg sa koncen-
truje v kostnom tkanive (Aikawa, 1971) a jcho mo-
bilizdcia z kosti prebieha len na ziklade osmotickej vy-
meny (Vrzgula a i, 1990). Extracelulirny Mg vo
svaloch a mikkych tkanivich, ktory predstavuje | %
telovych zasob, ma na druhej strane kratky biologicky
pol¢as rozpadu (Bengoa a Wood, 1984). Na za-
klade uvedencho je toxicky ac¢inok Mg mozné u zvierat
pozoroval iba za predpokladu chronického prijmu vy-
sokych davok Mg alebo pri akitnej otrave.

Priemyselny aglomerat JelSavy a Lubenika patri
z pohladu zvySeného prijmu Mg zo zdroja priemysel-
nych uletov pre hospodarske a volne Zijice zvierata za
najrizikovej3i. Najvnimavejsi v danej lokalite je ho-
vidzi dobytok, u ktorého sa toxicita Mg manifestuje
perzistujicimi hnackami a poklesom uzitkovosti
(Gdovin a Vrzgula, 1967; Bires ai. 1995).
Mechanizmus digestivnych porich bol u jalovic v prie-
behu experimentilnej zdtaze magnezitovym tletom
spojeny s metabolickou alkalozou, hypermotilitou tra-
viaceho traktu a zniZenou resorpciou Zivin (Bires
a i., 1994). Laboratorne zvierala s toxickym prijmom
Mg maji naruSeni fertilitu, klesa pocet a porodni
hmotnost mladat a stipa koncentriacia Mg najmi vo
svalovine a plicnom tkanive (Reichrtova ai. 1984),
Toxicita Mg sa prejavuje tiez zmenami osmoticke) re-
zistencie erytrocytov, ako i zlyhanim obrannych funk-
cii zvierat (Reichrtova, 1982 Bired ai. 1994).

Cielom price bolo sledovat klinicky vyvoj a dyna
miku vybranych biochemickych ukazovatelov u oviec
v priebehu experimentilncho skrmovania magnezito-
vého dletu.

MATERIAL A METODY

Do 32-diiového experimentu bolo v klinickych pod-
mienkach zaradenych Sest Stvorroénych bahnic pleme-
na zoSlachtend valaska o Zivej hmotnosti 42 az 45 kg.
Krmna davka pozostivala z li¢ncho sena (2 kg/kus/den)
a kfmnej zmesi pre bahnice (BAK — 0,30 kg/kus/den).
Zvierata mali volny pristup k vode. VSetky ovce dosta-
vali denne cestou kimnej zmesi BAK hor¢ik zo zdroja
magnezitového dletu v davke 500 mg/kg zivej hmot-
nosti. Testovany tlet sa ziskal pri odprasovani elekiro-
statickych filtrov z magnezitovych zavodov. v ktorom
mal najvyS$Sie zastupenie Mg (305 000 mg/kg).
K (4 450 mg/kg), Na (2 257,5 mg/kg), Fe (82 500
mg/kg), Ca (Il 850 mg/kg), Zn (60,5 mg/kg). As
(167,5 mg/kg), Cu (3,25 mg/kg), Cd (0.875 mg/kg).
Mo (0.225 mg/kg) a stopové mnoZzstvo fosforu. Horcik
cestou kfmnej zmesi dostavali zvicrata az do 32, dna,
kedy v3etky bahnice predkladané jadrové krmivo pres-
tali prijimat.
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Zdravotny stav zvierat sa hodnotl denne. Vzorky
Krvi. moca a trusu sa odoberali od vietkych ovicee pred
prvym podanim tletu, na 120, 20, 26. a 32. den expe-
rimentu.

V krvi sa na automatickom pocita¢i SERONO 150
stanovil pocet erytrocytov (Er). leukocytov (L), kon-
centracia hemoglobinu (Hb) a hematokritova hodnota
(Hk). Akuvita aspartataminotransferizy — AST (E.C.
2.6.1.1.). alaninaminotransferizy - ALT (E.C.
2.6.1.2.). gamaglutamyltranspeptidizy — GMT (E.C.
2.3.2.1.) a koncentracia celkovych biclkovin (CB) sa
v krvnom sére analyzovala fotometricky Bio-La-testom
(Lachema Brno). Analyza ccelkového bilirubinu
(C. bil.) sa v krvnom s¢re robila fotometricky (Jen-
drassik a Grof, 1938). Koncentricia sérového al-
buminu (ALB) bola stanovena fluorometricky na pri-
stroji JASCO FP 550 a celkovych imunoglobulinoy
(1gC) wrbidimetricky (McEwan a i, 1970). Obsah
Ca, Mg. P. K, Na, Fe. Cu a Zn v krvnom sére, modi.
truse a magnezitovom tlete sa analyzoval metodou ato-
movej absorpénej spektrofotometrie za pouzitia plame-
novej techniky na pristroji Perkin Elmer 306 a 1100
(Bires, 1986) a koncentricia Mo, Cd a As na pristro-

Ji Perkin Elmer 4100 ZL.. Hladiny P v moci na 20. a 26.

dei sledovania neboli stanovené v dosledku nedosta-
toéné¢ho mnozstva biologického materidlu.

Vysledky analyz su uddavané formou strednych
hodndt (x) s udanim smerodajnej odchylky (SD). Sta-
tistick¢ hodnotenie vysledkov sa robilo Studentovym
f-lestom.

VYSLEDKY
Klinicky obraz

Prijem sena a jadrove) kimnej zmesi s obsahom
priemyselného tletu nebhol do 12, dia experimentu
zmeneny. Medzi 12, a 200 dinom prijem kimnej zmesi
poklesol o jednu tretinu, ale prijem sena sa nemenil.
Podstatne sa zvySila spotreba vody. Medzi 20. a 26.
dinom sledovania prijem jadrovej zmesi sa v porovnani
s mnozstvom na zactatku pokusu znizil na jednu tretinu
a jej minimalna az ziadna spotreba sa u vietkych bah-
nic pozorovala od 26. do 32. dia. Inapetenci
krmnej zmesi bola do 20. dna doprevadzana i znizenym
prijmom sena, ktory na konci pozorovania poklesol
7 povodnych 2 kg na polovicu. ZvySeny prijem vody
taktiez pretrvaval.

Formovany trus zacal menil svoju Konzistenciu
v kaSovita od 12. dia sledovania. Medzi 15, az 20.
diiom experimentu bola postupne u vietkych zvierat
konzistencia vykalov redsia, az vodnati. Farba vykalov
dostavala tmavozeleny odtien. Perzistencia hnacky bola
stricdavo u vietkych zvierat experimentu. Bola strieda-

jadrovej

vo doprevadzana hypermotorikou predzaladkov a hy-
perperistollitou ¢riev. U vietkych vySetrovanych oviece
sa od 20. dna pokusu pozorovala mierna apatia.
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Laboratorny nilez

Ukazovatele hematologického profilu su uvedené
v tab. I. Dynamika Hb. Hk. Er a Lc mala v pricbchu
skrmovania priemyselného uletu oproti vychodisko-
vym hodnotim klesajici trend. Signifikantny pokles
oproti pociatoénym hodnotam sa zistil na 12. den iba
pri HK (p < 0.05). I naprick klesajicej tendencii sa vy-
Setrované hematologické ukazovatele pohybovali
v priebehu experimentu v referenénom rozpiiti.

Aktivita enzymov, koncentracia C. bil., CB, ALB
a IgC v krvnom sére je zaznamenana v tab. 11

Pocas skrmovania priemyselnej emisic mala zo sle-
dovanych enzymov najstabilnejsi pricbeh aktivita AST
a GMT. Statisticky vyznamny nérast sa v porovnani
s pociato¢nymi hladinami zaznamenal pri aktivite ALT
na 20. a 26. den pokusu (p < 0,05 resp. p < 0.001).
Hodnoty ALP poklesli oproti vychodiskovym hladinam

do fyziologického rozmedzia na 12. dei a v ramei neho
sa pohybovali do konca sledovania.

Bilirubinémia mala v pricbehu magnezitovej zataze
klesajuci charakter a vietky zistené hodnoty kolisali
v referenénom rozpiti. Signifikantne nizsie hladiny C.
bil. sa v porovnani s hodnotami na za¢iatku experimen-
tu pozorovali na konci sledovania (p < 0,05).

Parametre biclkovinového profilu (CB, ALB, IgC)
poukazali v priebehu experimentalneho skrmovania
magnezitového dletu na zvySenie proteosyntetickej ak-
tivity hepatocytov. Narast oproti poc¢iatoénym hodno-
tam bol v priebehu experimentu evidentny u vSetkych
troch ukazovatelov, pricom u CB a IgC bol na 32. den
Statisticky vyznamny (p < 0,05).

Koncentricia Ca, Mg, P, K a Na v krvnom sére,
moci a truse vySetrovanych oviec je zaznamenand na
obr. | az 5.

I. Hematologicky profil — Hematological profile

Datum odberu' Hb Hle 53 LE
(g/del) (n (T/) (G/)

Na zaciatku experimentu” X 109 0,40 12,26 10,2
s 0.48 0,05 1,71 446
12, deq? X 10,7 0.34 10,93 8.88
ity 0.46 0.02 0.74 371
20. dei’ X 9.2 0.35 11,06 9.02"
ty 218 0.03 1,15 2,77
26. den® 1 10,15 0.37 11.21 8.53"
’ *y 1.22 0.04 1.30 3.30
32. den” X 9.67 0.34 10,70 9.57
dig 1.36 0,04 1.09 4,19

*=p< 0,02

1 . 2 . 3 1 s 6
date of samphing. “at the beginning of the trial, “day 12. “day 20, ‘day 26, "day 32

II. Akuvita enzymov. koncentricia celkového bilirubinu. biclkovin. albuminu a imunogiobulinoy v krynom sére oviec — Enzyme activity,
concentrations of total bilirubin, proteins, albumin and immunoglobulins in the blood serum of sheep

Dituii:Gdbera AST ALT GMT ALP C. bil CB ALB 1gC
(pkat/l) | (pkat/l) (pkat/l) (ukat/l) (ukat/ly (g/l) (g/l) (UZST)
Na zaGiatku experimentu? ¥ 0,56 0.13 1.10 381 5.65 59.5 48,54 269
) 0.07 0.05 0.28 3.90 1.77 25.93 5,02 531
12. det T. 0.57 0.12 0.85 0.72 442 70.2 48,55 2672
- S, 012 0.05 0.21 0.59 0.87 &7 5.59 6,71
20. den* \ 0.64 018" 129 0.66 4.89 72,1 48.5 28.8
=8 0.08 0.02 0,30 0.62 1,29 5.44 6,94 4,76
26. deq’ X 0.48 0,39**= 1.19 0.69 391 70.4 4222 30.0
EX 0.23 0,06 0.24 0.47 097 4.60 533 5.18
32. dei® K 0,51 0,18 1.25 0.81 63 | 7117 55.4 34,5
3 0.09 0.02 0.32 0.71 1.06 5.87 8.10 3,98
* =p<(05
= p <0001
For 1-6 see Tab |
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Kalciémia mala okrem 20. dia v porovnani s vycho-
diskovymi hladinami stipajuici trend. Najvyssi obsah
Ca sa v krvnom sére zaznamenal na 26. den (2,62 +
0.18 mmol/l), kedy tieto hladiny boli oproti pociatoc-
nym Statisticky vysSie (p < 0,05). Vylucovanie Ca tru-
som bolo pri porovnani s jeho obsahom na zacCiatku
experimentu signifikantne nizsic na 12, 26. a 32. den
experimentu (p < 0,001 resp. p < 0,01). ZniZena sckré-
cia Ca v moc¢i na hladine vyznamnosti p < 0,05 bola
oproti vychodiskovym hodnotdm pozorovand na 20.
a 26. deil.

130% narast Mg v krvnom sére bol oproti pociatoc-
nej koncentrdcii zisteny na 20., 26. a 32. den. Rozdicl
obsahu Mg bol v uvedenom obdobi pri porovnani
s hodnotami Mg v krvnom sére oviec na zaciatku ex-
perimentu na hladine vyznamnosti p < 0,001. Obdobny
narast Mg bol oproti vychodiskovym hladinam pozoro-
vany pri jeho sekrécii v truse a moci. Statistické zvy-
Senie Mg na rozdielnej hladine vyznamnosti (p < 0,05;
p < 0,01: p < 0,001) sa evidovalo tak v truse ako
i v moci medzi 20. az 32. diiom.

Pre fosfatémiu bol charakteristicky signifikantny na-
rast oproti vychodiskovym hodnotam na 20. a 26. den
(p < 0,001 resp. p < 0,01). Priemerné koncentracie P
v krvnom sére boli pred zaCatim skrmovania magnezi-
tového uletu a na konci rovnaké. MnoZstvo vyliceného
P v moci a truse pokleslo Statisticky vyznamne v po-
rovnani s pociatoénymi hladinami uz na 12. den
(p < 0,05: resp. p < 0.01) a nepreukazne nizsia sckrécia
P cestou mocu a trusu pretrvivala do konca experi-
mentu.

Dynamika K v krvnom sére bola u sledovanych
oviec po¢as magnezitovej zataze vyrovnana. Mnozstvo
vylicen¢ho K v moci sa v porovnani s vychodiskovym
stavom signifikantne znizilo od 20. dfia do konca ex-
perimentu (p < 0,01) a v truse na 12. a 20. dei (p <
0,05).

Koncentracia Na sa vo vySetrovanom biologickom
materiali oviec v pricbehu skrmovania priemyselnej
emisie spravala rozdiclne. Statisticky narast Na v krv-
nom sére bol v porovnani s pociatocnymi hodnotami
zaznamenany na 12. a 32. den (p < 0.001) a pokles
v 26. deit (p < 0,05). Obsah Na v truse bol oproti vy-
chodiskovému stavu nepreukazne niZsi pocas celého
experimentu a v modi sa signifikantne zvysil na 26. den
(p < 0,05).

Obsah Fe, Cu, Zn, Mo, Cd a As v krvnom sére, truse
a mocCi vySetrovanych oviec sa uvadza v obr. 6 az 1.

Signifikantné zvySenie koncentricie sérového Fe
bolo v porovnani s hodnotami pred prvym podanim
emisie na 20. den (p < 0,05). VyluCovanie Fe v truse
sa Statisticky zvySilo na 20., 26. a 32. dei (p < 0,01:
p < 0,05; p <0,001). Obsah Fe v moci sa oproti pocia-
to¢nym hodnotam signifikantne zvySil na 12. den (p <
0,005) a na rovnaki uroveil vyznamnosti poklesol
v 26. den (p < 0,05).

Kuprémia mala pocas skrmovania magnezitového
tletu stabilny priebeh. Signifikantné znizenie hladin Cu
v truse sa pri porovnani s hodnotami na zaciatku expe-
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mmol/l; mg/| a/kg
0 3

50 2.5
40 r2
301 1.5
20 A F
10 r 0.5
0 T T T T T : 0
) 12 20. 26 32. den
2.26 2.36 2.16 2.62 254
54.74 52.8 19.5 10.25 295
2.566 0.806 2.399 1.479 1.039

1. Koncentricia Ca v krvnom sére. moci a truse oviec — Ca concen:

trations in the blood serum, urine and droppings of sheep

Legenda k obr. 1-11 - Legend to Figs. 1-11:
sérum — serum
moc¢ - urine

o lrus — droppings
- =p<005

“*=p <001

wxx == p < 0.001

'd;\y
mmol/I a/l; g/kg
5 - 73 20
—_——-——-x
y; ~
2 y: ? . ~ a 16
4 e ~
1.54 # 12
/
sl
1 - - I8
»
0.5 1 a4
& - .
] f y T T T 7 (o]
0 12. 20. 26. 32. den
0.98 1.07 2.26 2.28 1.73
0.141 0.287 1.063 3.85 0.637
1.276 1.952 15.729 14.246 6.16

2. Koncentricia Mg v krvnom sére. modi a truse oviec — Mg con-
centrations in the blood serum, urine and droppings of sheep

mmol/l; mg/I g/kg
5 25
60 1 -2
45 1.5
30 4 k1
15 1 Fo.s
0 0
0 12. 20. 26. 32, den'
1.73 2.08 2.79 2.28 1.73
69.69 7.86 0 0 35.93
2.185 0.191 1.358 0.867 1.215

3. Koncentricia P v krvnom sére. moci a truse oviec - P concentra-

tions in the blood serum, urine and droppings of sheep
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5 mmcl/| g/l; g'kg
4.8 - 20
4.6 F15
4.4 F10
4.2 F5

-
% e % w0
4 T T * + + 0
0 12 20. 26. 32. den
4.67 4.67 4.7 4.67 4.6
15.804 11.575 1.9 20.551 15.325
2.378 3.662 0.352 0.334 0.249

4. Koncentricia K v krvnom sére, moci a truse oviec — K concen-
trations n the blood serum. urine and droppings of sheep

pmol/l; mg/l mg/kg
0 1200
e -
25 1 s A F 1000
o ~
20 - by F 800
i
15 4 iy . [8%
10 * - 400
-
5 I 200
0L p—— epemmarrt 0
0 12. 20. 26. 32. den'
15.56 18.5 245 17.76 17.91
0.42 1.16 0.45 0.09 0.67
247 419 554 1098 531

6. Koncentricia Fe v krvnom sére, modi a truse oviec — Fe concen-
trations in the blood serum. urine and droppings of sheep

rimentu zistilo na 26. den (p < 0,05) a zvySenie v moci
na 12. a 32. den (p < 0,05).

Signifikantny pokles Zn bol oproti rovnakému ob-
dobiu v krvnom sére v 12., 20. den (p < 0,05 resp.
p<0,001)avtruse v 12., 20. a 32. den (p < 0,01 resp.
p < 0,05). Sckrécia Zn v moc¢i preukazne narastla opro-
ti hodnotam na zac¢iatku experimentu v 26. den pokusu
(p < 0,03).

Dynamika molybdenémic mala v pricbehu pozoro-
vania klzsajicu tendenciu, pricom rozdiely na hladine
vyznamnosti p < 0.05 sa oproti vychodiskovym hladi-
nam potvrdili na 12, dei. Rovnaky pokles Mo pocas
magnezitove] zitaze sa zaznamenal i v truse. z ¢oho
Statisticky vyznamne na 20. a 32. den (p < 0.05). Vy-
lu¢ovane Mo moc¢om malo opacny charakter a rozdicl
s vyznamnostou p < 0,05 sa zistil v 26. den (p < 0.05).

Konezntracia Cd v krvnom sére v porovnani s po-
Ciato¢nymi hodnotami na 12. den sa signifikantne zni-
Zila (p <0.01), ale na 26. a 32. dei Statisticky vyznam-
ne naraitla (p < 0,01 resp. p < 0.001). Signifikantné
zvySenic vylu¢ovania Cd mocom a trusom pri porov-
nani s hiadinami pred prvym podanim emisie pretrvi-
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mmol/l mg/l; mg/kg
7 750
145 I 600
143 4 - 450
1414 - 300
139 4 150
137 v T T T T 0
0 12 20. 26. 32. den
140 146 141 138 146
125.6 583 175 203 122.5
240.9 150.2 35.8 163.2 95.38

5. Koncentricia Na v krvnom sére, moci a truse oviee - Na concen-

trations in the blood serum, urine and droppings of sheep

mmol/| mg/l; mg/kg
7 750
145 - 600
143 A I 450
141 r 300
139 4 150
137 T T T T T o
0 12 20. 26. 32. den
140 146 141 138 146
125.6 583 175 203 1225
240.9 150.2 35.8 163.2 95.38

7. Koncentricia Cu v krvnom sére, moci a truse oviee - Cu concen

trations in the blood serum, urine and droppings of sheep

valo na hladine vyznamnosti p < 0,001 v pricbehu ce-
I¢ho experimentu.

Obsah As v krvnom sére sa poc¢as magnezitovej zi-
taze znizoval a Statistické rozdiely oproti vychodisko-
vej koncentracii boli na 26. a 32. den (p < 0,01 resp.
p < 0,001). Mnozstvo As v truse a moci sa v zavislosti
na skrmovani testovaného dletu signifikantne nemenilo
a malo vyrovnanui dynamiku.

DISKUSIA

Magnezitovu zataz u oviec doprevadzala striedava
inapetencia a hnacka. Ciasto¢nd anorexia sa zacala ob-
javovatl uz od 12. dia k jadrovej zmesi obsahujicej
priemyselny ulet a jej spotreba poklesla medzi 20. az
26. dnom v porovnani s prijmom na zaciatku experi-
mentu o dve tretiny. Nechutenstvo k jadrovému krmi-
vu v poslednej faze experimentu bolo od 20. dna sle-
dovania spojené i so znizenym prijmom sena. Obraz
striedavého aZ tplného nechutenstva u sledovanych
oviec nezodpoveda klinickému nalezu u hovidzicho

‘e
—
n



mg/l

pnmol/l; mg/kg
0

0.9
40 +o.8
30 1 Fo.7
20 1 +o.6
10 A F0.5
0 v T T T r 0.4
0 12, 20. 26. 32, den'

11.66 9.17 6.11 11.34 135

0.48 0.54 0.485 0.88 0.46

42,75 12.49 14.09 26.86 20.59

8. Koncentricia Zn v krvnom sére, moci a truse oviec -
trations in the blood serum. urine and droppings of sheep

Zn concen

pmol/l; mg/kg mg/l
3 0.012
0.25 r0.01
0.2 1 r 0.008
0.15 r 0.006
0.14 - 0.004
0.05 e - - -  }o0.002
™ ot - -
0 + T T T T i 0
1] 12. 20. 26. 32. den
0.085 0.067 0.08 0.178 0.255
0.002 0.008 0.009 0.009 0.007
0.002 0.017 0.025 0.023 0.028
10. Koncentricia Cd v krvnom sére, moci a truse oviee - Cd con

centrations in the blood serum, urine and droppings of sheep

dobytka, kde pocas magnezitovej zdtaze v experimen-
talnych podmienkach u jalovic, ako 1 u vykrmovych
bykov v spadovej oblasti magnezitovych zavodov pri-
jem krmiva v zavislosti od spotreby Mg nebol zmeneny
(Bires§ ai., 1994, 1995). Klinicky obraz redsicho tru-
su s nastupom profuznej hnacky v druhej polovici ex-
perimentu bol u vySetrovanych oviec ovplyvneny spo-
trebou jadrovej zmesi s obsahom Mg a zhodoval sa
s nalezom u hovidzicho dobytka v uvadzanych experi-
mentoch. Mechanizmus vzniku hnacky bol pri prijme
magnezitového tletu objasneny ucinkom horc¢ikovych
kationov na zvySent motilitu traviaceho traktu, ich ulo-
hou pri vzniku metabolickej alkalozy, gastroenteritidy
a dyspepsie (Gdovin a Vrzgula. 1967; Rei-
chrtova ai., 1985).

Parametre hematologického profilu nevykazovali
jednoznacnu zavislost na skrmovani testovaného uletu
a zmeny, ktoré sa pocas experimentu pri jednotlivych
ukazovateloch pozorovali, boli v ramci fyziologického
rozpatia (Slanina, Dvoidak a kol, 1993). Ticto
zistenia sa liSia od dadajov Reichrtove) (1982).
ktord zaznamenala erytropéniu po expozicii zvierat ako
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pumol/l; mg/kg mg/l
0.03
0.15 1 I 0.025
0.124 I 0.02
0.09 4 r0.015
0.06 A r0.01
0.03 49 r 0.005
0 T T T T T 0
0 12, 20. 26. 32, den'
0.156 0.087 0.104 0.113 0.117
0.007 0.028 0.018 0.018 0.025
0.117 0.087 0.048 0.059 0.051

9. Koncentricia Mo v krvnom sére. moci a truse oviee - Mo con-
centrations in the blood serum, unne and droppings of sheep

pmol/l mg/l; mg/kg
0.0
LN
Bl *
0.18 1 ~ - 0.04
- L
0.16 A N r0.03
N -
S
0.14 ~ +0.02
A
0.12 1 N e r0.01
0.1 T T =Y T T 0
0 12 20 26. 32 den'
0.192 0.175 0.144 0.119 0.119
0.013 0.012 0.019 0.015 0.012
0.047 0.032 0.033 0.027 0.043
Il Koncentricia As v Krvnom sére, moci a truse oviee = As con-

centrations in the blood serum. urine and droppings of sheep

dosledok narufenia rezistencie erytrocytirnej mem-
briny.

U sérovych enzymov bol signifikantny ndrast oproti
poc¢iatoénym hodnotam pozorovany iba u ALT na 20,
a 26. den., pritom aktivita ALT na 26. den podla auto-
rov Kowdicr a Kolb (1994) mierne prevySovala

referencéné rozpitie u oviee. ZvySené hladiny enzymu
ALT v krvnom sére v dosledku jeho vysokej koncen-
tracie v cyloplazme hepatocytov Casto poukazuji na
poskodenic pecene (Frezza a i, 1994). Narusenic
funkcnej schopnosti pecene viak vyluCuje aktivita os-
tatnych enzymov (AST, GMT, ALP) a koncentricia C.
bil.. nakolko ich hladiny potas magnezitovej zdtaze ne-
vybocili z [yziologickych hranic. Tymto zisteniam zod-
poveda aj proteosynteticka aktivita pecenovych bunick.
ktord sa na ziklade dynamiky ukazovatelov biclkovi-
nového profilu (CB, ALB, IgC) v prichchu skrmovania
magnezitového uletu zvySila. Rovnaké vysledky sa
v bielkovinovom metabolizme pozorovali pocas mag-
nezitove) zdataze aj u jalovic s vynimkou IgC, kde na
konci 50-dnového experimentu objavila sa vyrazna hy-
poglobulinémia (Bires ai. 1994).
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Pri sledovani indexov minerdlneho metabolizmu sa
ukdzalo. Ze skrmovany magnezitovy tlet ovplyvnil vy-
Setrovan¢ mineralne prvky rozdielne na arovni resorp-
cie, ako 1 vylucovania. Niektor¢ z analyzovanych mi-
nerdlii sa viak pocas magnezitovej zataze nemenili.

Najviac zavisly na prijme testovaného tletu bol s¢é-
rovy Mg. ktory od 20. dia experimentu prekracoval
hodnoty, ktor¢ Fenwick a Daniel (1991), Mu-
lei (1992) povazujiu u prezuvaveov za fyziologické.
Skrmovanic magnezitového exhalatu zaroven signifi-
kantne zvysilo sckréciu Mg v truse a moci vySetrova-
nych oviec, ¢o poukazuje na regulacné mechanizmy
poc¢as neadekvitncho prisunu Mg (Vrzgula a i,
1990; Khorasani a Armstrong,. 1992). Na-
prick existujucim interakénym vztahom na urovni re-
sorpeie, intermediarncho metabolizmu a sekrécie Mg
k Ca a P u prezavaveov (Khorasani a Arm-
strong, 1992; Waterman a i, 1991), zvySeny
prijem Mg 7o zdroja magnezitového uletu sa negativne
na dynamike Ca a P neprejavil. Dokazom je Statisticky
vyznamny narast sérove] koncentricie obidvoch prv-
kov v rozne) casove) zavislosti a pokles vylu¢ovania
Ca a P v truse a moci. V tomto experimente sa taktiez
jednozna¢ne nepotvrdili znime metabolické interakcie
Mg ku Ka Na (Fisher ai, 1994: Dewes. 1995).
nakolko skrmovanie pricmyselného dletu vyznamne
nemenilo obsah K v krvnom sére a na konci experi-
mentu sa pozorovalo oproti vychodiskovym hodnotam
aj napriek perzistujace) hnacke znizené vylucovanic
K a Na. Menej vyraznu metabolicku zavislost analyzo-
vanych makroprvkov ako popisal Bired a 1. (1994)
v priebehu magnezitovej zitaze u hovidzicho dobytka.
bola u vySetrovanych oviee pravdepodobne spojena
s poklesom prijmu testovanej emisic uz od 12. dia cx-
perimentu, nakolko davku 500 mg Mg na kg 7Zivej
hmotnosti jalovice prijimali bez zmeny v pricbehu
50 dni.

Dynamika analyzovanych mikroprvkov v krvnom
sére, truse a moci sa v prichchu experimentu menila
v zavislosti na ich obsahu v testovanej emisii a zme-
ndch jej prijmu. Statisticky najpreukaznejsie reagovala
zvySenim v poslednej fize pokusu koncentracia Cd
v krvnom sére (p < 0,01 resp. p < 0,001). Prijem Cd
z magnezitovcho uletu takuez signifikantne zvysil sek-
réciu Cd v modi a truse (p < 0,001). Najstabilnej&i prie-
beh pocas skrmovania magnezitového dletu sa pozoro-
val pri orsahu As v truse a moci. Pocas magnezitovej
zataZe saStatisticky vyznamne zvySilo tieZ vylucovanic
Fe v trusz a Cu v moci (p < 0,05 resp. p < 0,01, resp.
p < 0,00 ).

Zistend zmeny u ostatnych stopovych prvkov, ktoré
sa poCas experimentu zaznamenali v krvnomn sére,
moc¢i a tuse oviee nepoukazali na jednoznacnua zavis-
lost na adlikiaciu magnezitovej emisic a vyzaduju dal-
Sie sledovanie.
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ARTERIOGRAPHY AFTER LIGATION OF THE BRACHIAL
AND FEMORAL ARTERY IN THE DOG

ARTERIOGRAFIE PO LIGATURE A. BRACHIALIS A A. FEMORALIS
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ABSTRACT: Ligation of the brachial and femoral artery in 30 dogs did not cause permanent lameness, no signs of gangrene

or edema being visible whatsoever. The complete collateral circulation could not be detected arteriographically within the

first two hours after the ligation of these blood vessels. However, at the same time after the the surgery the pulse could be

felt by palpation of limbs.

dog: brachial artery: femoral artery: ligation; arteriography

ABSTRAKT: Ligatura a. hrachialis a a. femoralis u 30 psu nezpusobila trvalé kulhini a nebyly patrné ani piiznaky gangrény

nebo edému. V pryvnich dvou hodinich po ligaci t&chto cév nebyla arteriograficky zjisténa kompletni kolaterdlni cirkulace.

V této dob¢ viak bylo mozn¢ pii palpaci koncetiny detekovat puls.

pes; brachidlni arterie: femorilni arterie; higatura; arteriograf

INTRODUCTION

Veterinary medicine practises diagnostical and ex-
perimental surgery by ligating blood vessels in limbs.
Healing of complicated fractures of humeral and femo-
ral bones, of different tumorous formations as well as
of catheterization after surgical interventions on blood
vessels frequently requires ligation to be performed on
the brachial and femoral artery. A number of multiple
fractures caused by bullets has increased in this country
in recent years and that is why we wanted to investigate
the effects of ligation performed on big limb arteries.

The available literature offers few data concerning
such problems. In 1934 Sc¢elkunow performed an
experimental ligation of the aorta between cat’s mesen-
teric and renal artery. His results showed that no loco-
motion troubles appecared in hind limbs after such
a surgery. After a while the author sacrificed the ani-
mals and gave a histological account of various phases
of collateral circulation.

In 1961 Cummings made an experiment on
35 dogs and he proved that no strong edema. gangrene
or limping appeared cither after the ligation of femoral
artery or after simultancous ligation of the artery and
the vein. Simultancous ligation of the artery and the
vein caused weak edema and limping, such symptoms
being absent after the ligation of the femoral vein itself.

Vet. Med. - Czech, 47. 1996 (10): 319-322

Perkins and Edmark (1971) obtained very simi-
lar results with 56 dogs, strong edema and gangrene of
the limb having app cared only in one dog whose both
femoral arteries, right femoral vein and azygous vein
were ligated.

MATERIAL AND METHODS

In our investigations experiments were made on 30
crosshred German shepherd dogs in order to perform
the ligation of big blood vesscls in their limbs. The
dogs of both sexes and of different age weighed from
15 to 25 kg. The animals were divided into three equal
groups. The experiments were made by narcosis (com-
belen, heptanon, atropin). Medial surfaces of the hu-
meral and femoral region were prepared for surgery in
the accustomed way. After skin incision above the el-
bow joint the brachial artery was isolated by a blunt
section. The artery is easily accessible as it is situated
between the biceps brachi and the medial head of tri-
ceps brachi. The femoral artery is surgically exposed
a little more distally within the femoral duct. Blood
vessels were ligated by Dexon 2-0. The brachial artery
was ligated in the first group of dogs, the femoral artery
in the second group, the femoral and brachial arteries
of the nght leg were simultaneously ligated in the third
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group. The dogs were kept under clinical control during
10 days

In order to control the ligated arteries. arterio
graphies were made immediately after the surgery, then
in two hours and in cight days after the ligation was
performed. The arteriography of brachial artery was
performed by means of percutancous puncturing and
catheterization of femoral artery and by introducing the

catheter into axillar artery through aorta hend. The ar-

leriog

raphy of femoral artery was made by percutane-
ous puncturing of femoral artery in the healthy leg so
that the catheter's point, which s curved, was con-
ducted ull the bifurcation of iliac arteries and in this
place, rotating the catheter, its point was introduced
into iliac. 1. e. femoral artery. The procedure of intro

ducing the catheter into blood vessels was controlled
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Siecmens AD 1001).

I'elebrix 300 (Byk Gulden) was used as a contrast be-

by means of a diascope (Philips

ing applied under bigger pressure with a view to out

line even smaller veins

RESULTS

All dogs submitted to ligation of blood vessels stood
well the surgery. By means ol arteriography it was
stated that blood vessels were well IIE'_.IIC(‘. A sllglhl
cdema appeared at the place of ligation but it disap-
peared after 3 o 5 days. In 3 dogs a shight swelling ol
the limb that lasted 5 days appeared distally from the
location where the artery was ligated. In all dogs, dis-

tally from the location where the artery was ligated. the

1. Contrastive view of brachial
artery immediately after hga
uon. Shghtly manifest colla
teral vasculanity may be dis

cerned

Arteriography of brachial
artery two hours after higation
It shows rather abundant pre
sence ol collaterals bypassing
the locauon at which the liga
tion was performed. The imnal
course of median artery s

shown too
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4. Femoral Well manifest and nich

collateral vascula inastomosing with saphena

ulse could be palpated already 1n 2 hours after the
|
On tl

all three groups

surgery first day after the surgery the dogs of

esented symptoms of slight limping
[t 1s to point out the fact that all mentioned symptoms
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3. Brachial artery eight days
after ligation showing the very
rich appearance of collateral
blood vessels. Median artery
with its collaterals 1s well seen

oo

I. Ligations of vessels in dogs. by groups

|

[ Vessels ligated
Group: | D8 Right | Right brachial
| of does | Right brachial ‘
o femoral and femoral
artery only
| . ° artery only | artery
A 0| 10 0 | 0
|
B 10 | () 10 0
( 10 0 [}] 10

appeared within seven days after the surgery. As it was
mentioned. the arteriography detected an impassability
ol the blood vessel at the location where such an artery
was ligated (Fig. 1).

Immediately after the ligation the control using con-
trast did not show collateral circulation. Only few small
diverticula of the brachial and femoral artery can be
noted on the angiograms. Two hours after the ligation
the angiograms show a slight contrastive inhibition by-
passing the location in which the blood vessel was li-
cated. A clear entry of collaterals into the median and
femoral artery appears distally from the location in
which the ligation was performed (Fig. 2). A regular
collateral circulation established by the rich net of
hlood vessels is shown in control pictures (Figs. 3
and 4) made 8 days after the ligation of blood vessels.

DISCUSSION

In surgical practice and radiographic procedures it is
not possible at times to elude the ligation of big blood
vessels in limbs. It mainly occurs in repositions of bro-
ken bone fragments, multiple fractures caused by bul-
lets, extirpations of malign formations, etc.

In our research we have used ligation of arteries in
the medial part of the brachial and femoral region, be-
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causc that is the casiest approach to those arteries. Ac-
cording to our analyses and clinical experience those
are the sites on which lesions of those arteries are most
frequent.

Former observations by Perkins and Edmark
(1971)and Cummings (1961) indicate that the col-

lateral circulation is sufficient to assume the paper of
the ligated blood vessels in limbs. After the ligation of

the brachial and femoral artery the results of our inves-
tigations showed that very quick and rich re-estab-
lishment of collateral circulation could be detected by
means of a clinical status and an arteriographic finding.
The collaterals could not be presented arteriographi-
cally in two hours after the ligation of the mentioned
arteries.
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DETERMINATION OF PHAGOCYTE ACTIVITY IN WHOLE BLOOD
OF CARP (CYPRINUS CARPIO) BY LUMINOL-ENHANCED
CHEMILUMINESCENCE

STANOVENI FAGOCYTARNI AKTIVITY V PLNE KRVI KAPRA
(CYPRINUS CARPIO) CHEMILUMINISCENCI ZESILENOU LUMINOLEM

L. Kubala', A. Lojek®, M. Ci#>, J. Vondracek', M. Duskova’, H. Slavikova’

lF(lcult_\' of Science, Masarvk University, Brno, Czech Republic
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ABSTRACT: In this study, the phagocytic capacity of fish peripheral blood leucoeytes was studied using the luminol-en-
hanced chemiluminescence (CL) method. Suspensions of rice starch (1%) or opsonized zymosan particles — OZP (0.2%) were
used as activators. The level of CL was detected at 25 °C in various whole blood volumes (100. 50, 20 a 10 ul) during the
mixed or unmixed measurement mode. The peak of CL in all starch-activated samples was between 2.0-4.0 mV, regardless
of blood volume or a mode of measurement. Similar results were obtained for OZP activated CL when measured in the mixed
mode. On the other hand, the peak of OZP activated CL in unmixed samples was much higher and it showed positive
correlation with the increasing volume of blood in a sample. In contrast, no significant differences between the reaction curve
areas were found for different blood volumes. After correction for phagocyte number the highest CL activity per cell was
observed in the samples containing 10 pl of blood. It can be concluded that 10=20 pl of blood are optimal volumes for the
measurements of respiratory burst activity in the whole blood of carp and opsonized zymosan particles should be used as an
activator. At the same time, the unmixed mode of measurement seems to give better results than the mixed once.

carp; phagocytes: oxidative burst; chemiluminescence
ABSTRAKT: Baktericidni aktivita fagocyta patii mezi zikladni mechanismy obrany ryb pred invadujicimi patogeny. Obran-

né reakce fagoeyti jsou spojeny se zvyienou metabolickou aktivitou a tvorbou reaktivnich Kyslikovych metaboliti v pribéhu
tni chemiluminiscencni (CL) metodu sta-

tzy. respirainiho vzplanuti. Cilem této price bylo vypracovat jednoduchou a ex
noveni metibolické aktivity fagocytt v co nejmensich objemech piné krve Kapra (Cyprinus carpio). Krev z dvouletych kapra
byla srdeéni punkci odebirina do heparinu (50 U/ml). K induker respiracniho vzplanuti byly pouzity dva typy aktivitora: 1%
suspenze ryzového Skrobu a 0.2% suspenze zymosanu opsonizovaného cerstvym rybim sérem (OZP). Aktivita luminolem
zesilené CL byla detekovina na luminometru 1251 (Bio-Orbit. Finsko) v raznych objemech krve (100, 50, 20 a 10 ul). a to
jak za stdléro michdni vzorki b&hem méfeni, tak ve vzorcich nemichanych. Kinetika reakee byla méfena po dobu 60 min pii
teploté 25 “C. Aktivita CL indukovand Skrobem se pohybovala v rozmezi od 2.0 do 4.0 mV. Nebyly zjistény Zidné vyznamné
rozdily mezi jednotlivymi objemy krve, ani mezi michanymi a nemichanymi vzorky. Obdobné nizka CL odpovéd byla
naméfena L michanych vzorka aktivovanych OZP. Naproti tomu u nemichanych vzorka byla hodnota CL u viech objemi
krve tfi- a7 osmkrat vy38i a mezi jednotlivymi objemy byly vyznamné statistické rozdily. Kinetika reakce u téchto vzorki
pro rizné sbjemy krve je odlisnd. Se snizujicim se objemem krve se zkracuje doba mezi startem reakce a vreholem CL
odpovédi. CL aktivita piepoctend na tisic fagocytd byla nejvetsi pro 10 pl krve a se zv&tSujicim se objemem krve v méfeném
vzorku kletala. Z uvedenych vysledki vyplyvi. Ze pro CL stanoveni metabolické aktivity fagocytd kapra 1ze doporucit méfeni
nemichanych vzorku obsahujicich 10-20 pl krve a OZP jako aktivitor.

kapr; fagocyty: oxidativni vzplanuti; chemiluminiscence

INTRODUCTION changes in the immune system and become more sus-
ceptible to pathogens (Mathews ct al., 1990).

Water »ollution is a serious stress factor for both Fundamental to the protection against fish pathogens

wild and arm-bred fish. Also handling. confincment.
anacsthesiy, transportation and other operations from
hatchery ) the final commercial stage are considered
to be stressful for the fish. Stressed fish show negative

Vet. Med. - Czech, 41, 1996 (10): 323-327

is the bactericidal and larvacidal activity of phagocytes
- basic cells with ability to recognize and eliminate
invading organisms and damaged tissues. Phagocyte
killing mechanisms are closely associated with the pro-

‘>
™~
w



duction of oxygen free radicals in the process which s
known as a respiratory burst. The respiratory burst is
usually accompanied with natural chemiluminescence
(CL). However its level is very low, therelore luminol
is used for its amplification (Lilius and Waris,
1984). Since many pathological conditions have a close
relationship with the altered phagocytic activity and
phagocyte killing mechanisms, the CL response of
phagocytes can be used to monitor changes in the im-
mune system functions.

The CL activity of piscine phagocytes isolated from
pronephros and other organs has recently been referred
to in literature. The aim of this study was to claborate
a simple and exact method for the detection of phago-
cytic activity in minimal volumes of the whole blood
of Cyprinus carpio which would enable repeated as-
sessments in the same individual.

MATERIAL AND METHODS
‘ish

Thirty carps (Cyprinus carpio) [rom the local farm
Pohotelice were included in the study. Blood was col-
lected in the autumn 1994, The fish were two years old
and weighing approximately I 600 g. Both sexes were
represented equally.

Blood collection

Blood was obtained by heart puncture using
heparinized syringes. Leucocytle numbers were deter-
mined in Biirker's hemocytometer after staining with
Nattheric solution. Differential cell counts were per-
formed in whole blood smears using standard staining
procedure by Pappenheim. Differential cell counts were
made to discriminate phagocytes (including monocytes,
neutrophils and cosinophils) and lymphocytes.

CL measurement

Two types of measurement modes were employed
during the experiments. The samples in the first group
(n = 15) were mixed during the CL measurement while
the second group of samples (n = 15) was not. Samples
contained 100 ul luminol (Sigma, USA) at the final
concentration of 5 x 1074 M and 100 plof an activator
(1% rice starch in PBS or 0.2% opsonized zymosan
particles — OZP in HBSS (Leino and Lillius.
1992)) and onc of four different volumes of blood (100,
50, 20 or 10 pl). Also the spontancous CL. without
adding an activator was measured as a control. After
adding Eagle’s Minimal Essential Medium (USOL.,
Czech Republic) the total volume in a cuvetle was
650 pl. The optimal concentrations of luminol and ac-
tivators were chosen according to our previous studies
(Ciz and Lojck, 1993).
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The kinetics of lumimol-enhanced chemilumines-
cence was measured for 60 minutes at 25 °C using
Luminometer 1251 (Bio-Orbit, Finland). The recorded
values included the time and intensity of the peak ac-
tivity (expresed in mV) and the reaction curve arca
integral (mV/s). Further detailed information on the
methods can be found in LKB Wallac Application Note
513.

Data analysis

Results of all assays were analysed using one-way
analysis of variance (ANOVA). Differences between
the volumes were analysed using least square differ-
ences range test and P < 0.05 was taken as significant.
Data are expressed as the mean + standard crror of the
mean.

RESULTS

The spontancous CL of all samples was on the back-
eround level, i. e below the detection limit (data not
shown).

CL responses expressed as the peaks of CL for ac-
tivated phagocytosis are shown in Fig, 1. The peak of
CL in all starch-activated samples was between 2.0-
4.0 mV, regardless of the blood volume or the mode of
measurement (Fig. 1A). Likewise. the CL. response of
mixed samples activated with OZP was very low and
steady. On the other hand. the CL response of unmixed
samples was increasing with blood volume from
4.8 mV (10 ubh o 4.0 mV (100 pl) - Fig. IB.

The itegrals of starch activated, both mixed and
unmixed, samples corresponded with the peak values
and no significant changes were found for different
blood volumes (Fig. 2A). On the other hand, the inte-
arals of OZP-activated CL response were significantly
higher in the unmixed samples than in the mixed sam-
ples. No significant differences in integral values were
found between the various blood volumes in the group
of unmixed, OZP activated samples (in contrast (o the
peak values) - Fig. 2B.

Peak times for all groups of samples are summarized
in Tab. I. There was a principal difference in the Kine-
tics of CL response between the mixed and the un-
mixed samples. The peaks in mixed samples appeared
at about 30 min after the onset of reaction for both
starch and OZP activated samples. In the unmixed
starch-activated samples, the CL level was growing
continuously during the whole measurement period. In
the unmixed samples activated with OZP. the peaks
were recorded between 45 and 50 minutes (Fig. 3).

DISCUSSION

Granulocytes of fish present a largely diverse popu-
lation of cells. The current inexact and confusing no-
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menclature can only dim the understanding of cellular
function and morphology (Ainsworth, 1992). Ne-
vertheless. there is a growing body of evidence that
piscine nzutrophils have phagocytic functions includ
ing the respiratory burst similar to that of mammals

(Secombes. 1992). The results of our study obviously
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demonstrate the presence of oxygen dependent antimi-
crobial mechanisms in carp phagocytes.

Mecasurement of phagocytosis in fish is an important
immunocompetence assay. Phagocytosis can be studied
using direct counting of phagoceytised particles (Stei-

hagen and Jendrysek, 1994). However, the
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measurement of reactive oxygen specics production
represents the more exact way of an assessment of the
microbicidal activity of phagocytes. Their respiratory
burst activity can be tested using the reduction of
chemical compounds such as nitroblue tetrazolium or
cytochrome ¢ (Secombes, 1993) as well as using
flow cytometer analysis (Verburg-van Keme

nade, 1994). These methods are based on the detec-
tion of the total amount of reactive oxygen species pro-
duced during a certain time period. The CL
measurement is another convenient method that also
allows to study the kinetics of the respiratory burst of
phagocytes. Phagocytes from the hcad, kidney or
spleen were most frequently used for the respiratory
burst detection in fish in recent studies (Mathews et
al., 1990). Such procedures mostly require the fish to
be sacrificed, they are time- and material-consuming
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peak. sohd bars

and viability and the function of separated cells could
be changed during such procedures.

In our recent study. the respiratory burst of starch-
or OZP-activated phagocytes in the whole blood of
carp was assessed using the luminol-enhanced CLL.. Al-
though both activators were found to stimulate the res-
piratory model, the effect of OZP was
much stronger. This corresponds with the findings of
other authors (Secombes. 1992) that optimal stimu-
lation of the respiratory burst requires particulate sti-

burst in our

muli opsonized with untreated fish serum. Starch grains
did not turn out to be an efficient activator, although
they are known to give good results when used for
phagocyte stimulation in human whole blood (L. o je k
et al.. 1992). Moreover. we found that the metabolic
activity of phagoeytes was highestin the unmixed sam-
ples. probably due to the firmer interaction of opson-
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ized particles with the surface of phagocytes. When
corrected for phagocyte number, the results showed
that both the peak and the integral CL values were
highest when the production of reactive oxygen species
was medsured in the smalest volume of 10 pl. Tt could
be due to the increasing number of red blood cells with

well known quenching effect uppon CL response of

phagocyte (Easmon et al., 1980). The quenching ef-
fect of erythrocytes can be caused mainly by hemoglo-
bin (Glette et al., 1982) or red cell catalase (Win-
terbourn and Stern. 1987) as it was referred to
for human erythrocytes.

The luminol-enhanced CL method was proved to be
a simple and reliable method for the determination of
the metabolic activity of phagocytes. We recommend
10 or 20 pl of blood to be used during routine measure-
ments, becausce they give the highest relative yield of
oxygen radicals. Besides, the reaction kinetics in these
volumes enables o reach the peak during one-hour
measurement and the small volumes allow repeated
sample collection from the same individual. This
method could be casily used for the monitoring of the
influence of vaccines, immunomodulators or toxic pol-
lutants on the immune response in fish or for the stud-
ies on variability of the immune response between the
different fish species.
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Important Jubilee of Prof. Ing. Alexander Sommer, DrSc.

Zivotné jubileum Prof. Ing. Alexandra Sommera, DrSc.

Prof. Ing. Alexander Sommer, DrSc.. sa doziva vy-
znamného Zivotného jubilea ako vyrazna tvorivi a or-
ganizdtorskd vedecka osobnost.

Narodil sa 12. oktébra 1936 v Matejovciach pri Po-
prade. Po absolvovani Vysokej $koly polnohospodir-
skej v Nitre (1960) je prijaty na Vyskumny ustav zivo-
¢iSnej vyroby v Nitre, kde pdsobi v oblasti vyZzivy
hospodarskych zvierat az doteraz.

Hodnost DrSc. ziskal v roku 1977 a v roku 1988 bol
menovany za profesora pre oblast vyZivy a fyziologic
vyzivy zvierat na Vysokej Skole polnohospodarske)
v Nitre.

UZ v roku 1968 sa stal vedicim oddelenia vyzivy
zvierat, ktoré¢ budoval prakticky od zikladu a rozvija
az do terajej formy Ustavu vyZzivy zvieral v ramci
VUZV v Nitre. Od roku 1975, najprv ako vedecky sc-
kretir a potom uz ako Statutdrny zdstupca riaditela
Gstavu, ma vo svojej posobnosti vedecko-vyskumny
usck. Je vedeckym sckretirom Slovenskej akadémic
pddohospodarskych vied, riaditelom Agentiry SAPV
a ¢lenom dalSich vedeckych organoch domicich i za-
hrani¢nych institicii.

Taziskom vedeckej prace prof. Sommera je riesenice
problémov protecosyntézy a proteolyzy u prezivaveov.,
ale venuje sa aj problematike degradovatelnosti biclko-
vin a vztahom medzi dusikatymi latkami a energiou vo
vyzive zvieral i vyuzitim stimula¢nych latok a ckolo-
gickym aspektom Zivocisnej produkcie. Doteraz z uve-
denych oblasti publikoval ako autor a spoluautor
146 povodnych vedeckych prac, v zbornikoch na za-
hrani¢nych a domicich vedeckych podujatiach 122 pri-
spevkov, 22 kniznych publikacii, kapitol v knihich
a monografii a 144 ¢lankov v odbornej tlaci. O vyzname
Jjeho vedeckej publikacnej tvorby svedci vySe 250 Zia-
daniek o separdty a 152 citécii, z toho 70 v indexe SCI.

Vyznamnou charakteristikou prof. Sommera je jeho
velmi aktivna medzinarodna vedecka Cinnost. Bohata
¢innost prof. Sommera bola viackrit zasliZene ocenend
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doma i v zahrani¢i. je poverovany koordinaciou vedec-
Ko-vyskumnych projektov v oblasti technického rozvo-
ja a ziskal aj granty v zikladnom vyskume. Vykazuje
ticz rozsiahlu realiza¢na posobnost.

Je potesiteIné, 7e prol. Sommer jubiluje v plnej ak-
tivite svojich tvorivych schopnosti. Uprimne mu 7eld-
me do dalSich rokov pevné zdravie. nové uspechy
a Stastic v osobnom Zivote.

NajvyznamnejSic povodné vedecké price jubilanta:
Sommer, A.: Vplyv skrmovania mocoviny, CoSO; a L-lyzinu
na stravitelnost N-litok a retenciu dusika u vykrmovych
byckov. Zivoc. Vyr.. 1965: 497-506
Sommer, A. - NaroZny, J.: Studium asimilace dusiku moco-
viny v proteosyntéze u vykrmovanych bycku. 1. VIiv rizné
hladiny dusikatych litek na stravitelnost zivin a bilanci dusi-
ku. Biol. Chem. Vy7z. Zvif.. 1968 (5-6): 449-455,

Pajias, M. — Herceg, J. - Skultétvovd, N.:
Untersuchung des unterschiedlichen Zucker-Harnstoff und
Zucker-Starke-Harnstoff-Verhilinisses im Hiblick auf die

Sommer, A.

Fermentation im Pansen und aul’ die Verdaulichkeit der
Nihrstotfe beim Mastrind. Arch. Tiererniihr., 25, 1975 (5);
365-377.

Sommer. A. - Ceresndkovd, Z.
. Bergner, H
Kstoff-Umsatz im Dickdarm von Wiederkiuern. 2. Mitt.: Um-

Szakdes. 1.

Stmon, (). Untersuchungen zum Stic-

Chrastnovd,

satz von i v. —infudiertem N-Harnstof1 bei zusiitzlicher
Versorgung des Dickdarms von Bullen mit Fermentierbarem
Material. Arch. Tierernihr.. 36, 1986 (7): 639-651.
Sommer, A.: Untersuchungen zur postilealen Nihrstoffver-
daulichkeit bei Rindern. Arch. Anim. Nutr. (Berlin). 4/, 1991
(6): 637-648.

Sommer, A. = Ceresndkovd, Z. - Szakdcs, J.

M.: Verdaulichkeit des im Pansen nicht abbaubaren Rohpro-

Chrenkova.

teinanateils von behandeltem Eiweissfutter im postruminalen
Teil des Verdauungstraktes beim Wiederkauer. Arch, Tie-
rerniihr., 48, 1995 (1-2): 173181

Prof. Ing. Jan Plesnik, DrSc.
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Casopis uvefejiiuje piivodni védecké price, krétka sdéleni a vybé-
rové i prehledné referaty, tzn. price, jejichz podkladem je studium
literatury a které shrnuji nejnovéjsi poznatky v dané oblasti. Price
jsou uvefejiiovany v CeSting, slovenstiné nebo angli¢tin€. Rukopisy
musi byt doplnény kritkym a rozifenym souhrnem. Casopis zvefej-
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dopisu redakci, diskusniho pfispévku, kritiky zasadniho ¢lianku apod.,
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Autofi jsou plné odpovédni za puvodnost price a za jeji vécnou
i formdlni sprivnost. K préici musi byt pfiloZeno prohliSeni o tom, Ze
price nebyla publikovina jinde.

O uvefejnéni price rozhoduje redakéni rada Casopisu, a to se zfe-
telem k lektorskym posudkum, védeckému vyznamu a pfinosu a kva-
lit¢ price. Redakce pfijima price imprimované vedoucim pracovisté
nebo price s prohlaSenim viech autord, Ze se zvefejnénim souhlasi.

Rozsah piivodnich praci nema pfesahnout 10 stran psanych na stro-
ji véetné tabulek, obrazku a graft. V prici je nutné pouZivat jednotky
odpovidajici soustavé mérovych jednotek SI (CSN 01 1300).
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88 0220 (forméat A4, 30 fidek na stranku, 60 ihozl na fidku, mezi
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Roz3iteny souhrn praci v ¢estiné nebo slovenstiné je uvefejiiovin
v angliéting, mély by v ném byt v rozsahu cca 1-2 strojopisnych stran
komentoviny vysledky price a uvedeny odkazy na tabulky a obrizky,
popf. na nejduleZitéjsi literdrni citace. Je vhodné jej (v€etné nizvu
price a klicovych slov) dodat v angli¢ting, popf. v ¢estiné ¢i sloven-
Sting jako podklad pro preklad do angliétiny.
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ci, pro¢ byla price provedena.

Metoda se popisuje pouze tehdy, je-li puvodni, jinak postacuje
citovat autora metody a uvadét jen pfipadné odchylky. Ve stejné ka-
pitole se popisuje také pokusny materil a zpisob hodnoceni vysled-
ku.

Vysledky tvofi hlavni &ast price a pfi jejich popisu se k vyjadfeni
kvantitativnich hodnot dava pfednost grafim pred tabulkami. V tabul-
kich je tfeba shrnout statistické hodnoceni namé&fenych hodnot. Tato
¢ast by neméla obsahovat teoretické zavéry ani dedukce, ale pouze
faktické nilezy.

Diskuse obsahuje zhodnoceni préce, diskutuje se 0 moZnych nedo-
statcich a vysledky se konfrontuji s idaji publikovanymi (poZaduje se
citovat jen ty autory, jejichZ price maji k publikované praci blizsi
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Klicovi slova maji umoZnit vyhledani price podle sledovanych
druhi zvifat, charakteristik jejich zdravotniho stavu, podminek jejich
chovu, litek pouZitych k jejich ovlivnéni apod. Jako klicovi slova
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