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ACCESS TO AND BLOCKADE OF NERVES AT THE INCISURA
ISCHIADICA MAJOR IN BOVINES AND GOAT

PRISTUP A BLOKADA NERVU V INCISURA ISCHIADICA MAJOR
U SKOTU A KOZY

D. Miheli¢', Vesna Gjurcevié-Kantura', A. Brki¢’, K. Babi¢', Ljiljana Bedrica’,
D. Mati&i¢®

: Department of Anatomy, Histology and Embryology, Veterinary Faculty, University of
Zagreb, Zagreb, Croatia

2 Clinic of Surgery, Orthopedy and Ophthalmology, Veterinary Faculty, University of
Zagreb, Zagreb, Croatia

3 Clinic of Internal Diseases, Veterinary Faculty, University of Zagreb, Zagreb, Croatia

ABSTRACT: The possibility of reaching and blocking nerves at the incisura ischiadica major was studied in bovines and
goat. Orientation points of approaching the bovine incisura ischiadica major are the processus spinosus of the second sacral
vertebra, tuber coxae and processus spinosus of the third sacral vertebra, while tuber ischiadicum, tuber coxae, trochanter
major and linea gluea serve as points of orientation in goat. In bovines the nerves can thus be reached from a line assumed
to run through the processus spinosus of the second sacral vertebra 6-8 cm remote from the mid-plane; at the intersection
of lines relating the utmost lateral point of the ruber coxae with the top of the processus spinosus of the third sacral vertebra
as well as at the upper point of an assumed equilateral triangle with the base joining the cranio-lateral part of the trochanter
majues with the caudo-medial part of the tuber ischiadicum. The needle penctrates 8-10 ¢m in depth and 40 ml 1% scandicaine
were administrated. In goat, the nerves can be reached from the cranial third of a line assumed to run from the tuber coxae
to the rrochanter major: from the mid-point of the line joining the tuber sacrale with the trochanter major: along the medial
margin of the linea glutea to the incisura ischiadica major. 10 ml 1% scandicaine were administered at depth 5-8 cm.
Blockade symptoms of nerves passing over the incisura ischiadica major occur as soon as in 15-30 or 30-60 seconds in goat
and bovines respectively, to be manifested as the weakness in the hind leg, leaning against the anesthetized leg, swaying,
forceful step forward with the ankle joint not fixed and numb digits flexing and extending passively so that the animal drags
the dorsal part of hoof along the ground. Caudal and caudo-lateral femoral muscles, croup muscles and muscles located
distally from the knee joint get atonic. The skin of the caudal croup and hips as well as that located caudally and ventrally
from the line crista iliaca = rrochanter major - knee joint is insensible. The effect of the anesthetic gradually lessens to
completely disappear in 100-120 minutes.

bovines; goat: n. ischiadicus; incisura ischiadica; access; blockade

ABSTRAKT: U skotu a koz jsme studovali moZnost piistupu a blokddy nervi v incisura ischiadica major. Orientatnimi
body pfistupu k incisura ischiadica major u skotu jsou processus spinosus druhého sakrilniho obratle, tuber coxae a proces-
sus spinosus tietiho sakrédlniho obratle, zatimco u kozy slouZi jako orientaéni body tuber ischiadicum, tuber coxae, trochanter
major a linea glutea. U skotu se l1ze k nerviim dostat z linie vedené pies processus spinosus druhého kfizového obratle ve
vzddlenosti 6 az 8 cm od stedni roviny, na praseciku linii spojujicich nejvy3si lateralni bod tuber coxae s vrcholkem processus
spinosus tietiho sakrdlniho obratle, jakoZ i v hornim bodé pfedpokladaného rovnostranného trojihelniku se zikladnou spoju-
jici kraniolaterdlni ¢ast trochanter majus s kaudomedidlni &asti tuber ischiadicum. Jehla se zasouvé do hloubky 8 az 10 cm
a aplikuje se 40 ml 1% skandikainu. U kozy je pfistup k nerviim mozny z kranidlni tfetiny linie, ktera probihé od tuber coxae
k trochanter major, z piliciho bodu linie spojujici tuber sacrale s trochanter major, podél medidlniho okraje linea glutea
K incisura ischiadica major. V hloubce S az 8 cm se injikuje 10 ml 1% skandikainu. Pfiznaky blokady nervii, které prochézeji
incisura ischiadica major, se za¢nou objevovat uz za 10 az 15 vtefin u kozy a za 30 az 60 vtefin u skotu. Projevuji se jako
ochablost zadni koncetiny, naklinéni se na znecitlivélou konéetinu, Kymdceni, vyrazné posunuti konéetiny dopfedu s uvol-
nénim jlezenniho kloubu a pasivni flexe a extenze necitlivych prstd, takZe zvife vlece dorzilni Fast paznehtu po zemi. Kaudalni
a kaudolaterdlni stechenni svaly. hyzdové svaly a svaly lokalizované distdlné od kolenniho kloubu ztriceji tonus. KiZe na
kaudilni ¢isti hyZzdi a beder, jakoZ i kiZe kauddlng a ventrdling od linie crista iliaca — trochanter major - kolenni kloub je
necitliva. Utinek anestetika se postupné sniZuje, aZ za 100 aZ 120 minut zcela vymizi.

skot: koza; n. ischiadicus: inctsura ischiadica; pristup; blokida
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INTRODUCTION

The beginnings of local anesthesia can be traced
back to ancient medicine in the findings of Incan hu-
man skull trepanation probably performed under a local
anesthetic extracted from coca shrub leaves (Erythoxylon
coca). With the development of medicine. surgery in
particular, the role of local anesthetics has gained on
importance. Its significance has not been diminished
either by the progress made in general anesthesia or any
other pain relief drug. On the contrary, conductive an
esthesia has presently become irreplaceable in both di
agnostics and surgery.

Many a text book and scientific paper on anatomy
deal with the formation course and variations occurring
in the formation of n. ischiadicus, n. gluteus cranialis,
n. gluteus caudalis and n. cutaneus femoris caudalis in
domestic mammals (Ellenberger and Baum,
1943; Sisson and Grossman, 1962: Berg, 1973:
1975: Nickel ctal.. 1984: de Lahunta
and Habel, 1986: Koch and Berg. 1985 Con-
stantinescu, 1991; Mihelic¢ et al. 1994b:
Dyce et al, 1996; Mihelic¢ 1996). After
being formed from ventral branches of the sixth lumbal

Gellty,

et al..

nerve and the first and second sacral nerve. the . iy
chiadicus emerges on the incisura ischiadica major from
the pelvic cavity. The n. gluteus cranialis is formed by
the joining of ventral branches of the sixth lumbal and
first sacral nerve, while ventral branches of the first and
second sacral nerve, also coming out from the pelvic
cavity to the incisura ischiadica major, take part in the
formation of the n. gluteus caudalis. After its emer
gence, the n. ischiadicus runs in a caudo-ventral dircc
tion and turns distally behind the rrochanter major, the
n. gluteus cranialis and n. gluteus candalis take a cra

nio-dorsal and caudo-dorsal direction respectively,

whereas the n. cutaneus femoris caundalis detaches from
the n. ischiadicus (Ellenberger and Baum, 1943;

Stsson and Grossman, 1962; Berg. 1973;
1975: Nickel cetal, 1984: de Lahunta
and Habel. 1986; Koch and Berg. 1985: Con-
stantinescu, 19917 Dyce etal, 1996). Shortly, the

Getty.

n. ischiadicus splits into the n. peroneus communis and
n. tibialis

So fr few authors have described access to
and blockade of the n. ischiadicus. Magda (1960),

lor instance. |Up<>l'lcd on access o the n.

very

ischiadicus
from behind the trochanter majus as well as the so-
called low access from the groove between the m. bi-
ceps femoris and m. semitendinosus in the horse and
bovines. There 1s also a description of access to the n
ischiadicus between the coxal joint and tuber ischiadicum
(Westheus and 1960); 1973,

Zobundzija and 1985). In our research

Fritsch,
Babic,

Berg,

studies we have reported on effects of access to the n.
ischiadicus at the incisura ischiadica major in horses,
dogs. pigs and sheep (Brkic etal, 1991a, b: Brki¢
ctal, 1992: Brkic¢ and Mihelic¢,1992;: Mihelié,
1993; Miheli¢ cetal, 1994a; Brkic¢ et al.. 1994;
Mihelic¢ etral, 1995; Maticic¢, 1996).

Whereas access to the n

ischiadicus at the incisura
ischiadica major does not involve the n. ischiadicus
alone but also other nerves which emerge from the
pelvic cavity (n. glutens caundalis, n. gluteus cranialis,
n. cutanens femoris candalis) at the site. the present
paper is wmed at showing the effect of blocking the
bovine and goat nerve at the above site in order to make
a large portion of the hind leg insensible and thus con-
tribute 1o surgical treatment of the hind leg in bovines

and goat

MATERIAL AND METHODS

Ihe rescarch study was carried out on experimental
bovines of the Clinic for Internal Discases, Faculty of

1. Bovine pelvie bones — access to the in-

cisura ischiadica major. A = tuber sacrale.
B = tuber coxae, C. D and E

processus spinosus of the first, second and

apex of the

third sacral vertebra, F tuber  ix-

chiadicum. G - trochanter major: | - access
site 1o the meisura ischiadica major 6-8 cm
removed laterally from the line assumed to
run parallelly with the second sacral verie-
hra. 2 — access from the intersection of the
assumed lines joining the utmost lateral
point of the her coxae with the mid-apex
of the processus spinosus of the third sac-
ral vertebra and the line assumed to run
parallelly with the processus spinosus of
the second sacral vertebra, 3 — access to
the meisura ischiadica major from the up
per point of an equilateral triangle: a -
sides of the equilateral tnangle

VET. MED. - CZECH. 43. 1998 (2): 33-44



Veterinary Medicine, University of Zagreb, experimen

tal sheep and goats of the Laguna* breeding farm
Pore and living animals of the ZagrepCanka’s meat
-packaging plant. Zagreb.

Elements turther used as orientation points for ac
cess o the incisura ischiadica major were determi
ned at the bovine and goat skeleton. The access site
was then checked up on two bullocks and hetfers and
two young goats before slaughter. The animals were
administered 10 ml ol methylene blue at that poten

tial site of access o the icisura ischiadica major

VET. MED. - CZECH. 43, 1998 (2): 3344

2. Pelvic bones in goat - ac
cess to the incisura is
chiadica major. A tuber
coxae, B = trochanter major,
C — wber sacrale, D — linea
glurea: | — access to the in
cisura ischiadica major from
the cranial third of the line
assumed to run from the tu
ber coxae (o the trochanter
major, 2 — access from the
mid-point of the assumed line
joining the ruber sacrale and
trochanter major. 3 = access
to the incisura iselnadica ma-
jor along the medial margin

of the linea glutea

3. Access to the bovine incisura
ischiadica major, | = tuber coxae,

2 — tber ischiadicum, 3 - tro

chanter majus. 4 processus

spinosus of the second and third

sacral vertebra

Moreover, the application site was evaluated through
dissection and, consequently, essential in relation to
the selected orientation points and depth of penetration
corrections were made in order to reach the nerves at
the incisura ischiadica major. The investigation was
carried out on the right side of 10 living bovines and
12 living goats.

In bovines, these orientation points are as follows:
processus spinosus of the second sacral vertebra, tuber
coxae, processus spinosus of the third sacral vertebra,
tuber ischiadicum and trochanter majus.

w
mn



I'here are three possible ways of determining the ac-

cess spot at the bovine incisura ischiadica major (Fig. 1):

— 6-8 ¢m lateral on the line assumed to run through
the processus spinosus ol the second sacral verteb-
ra. needle itroduced i ventral and litde laterally
direction:

— at the intersection of the assumed line relating to the
utmost lateral point on the tuber coxae with the mid-
-apex of the processus spinosus of the third sacral
vertebra and the line assumed (o run through the
processus spinosus ol the second sacral vertebra
Needle introduced in ventral and litde laterally di-
rection;
at the upper point of equilateral triangle with the
base joining the cranio-lateral portion of the tro-
chanter majus with the caudo-medial portion of the
tuber ischiadicum. Needle introduced in caudo-me-
dial direction.

The needle, 12 em long, penetrates 811 em in depth.

As regards the goat. the ruber sacrale, tuber coxae,
trochanter major and, clearly observable linea glutea
were used as orientation points. Access to the n. ischi-
adicus on the incisura ischiadica major was possible
at a depth of 5-8 cm. with 10 ¢m long needle depen-
dent upon animal breeding condition and size

ischiadicus av the incisura ischiadica major
2)

The n

is thus reachable from (Fig.

36

. Bovine. Foreeful stepping forward and high lifting of the
anesthetized leg

the cramal third of the line assumed to run from the
tuber coxae to the trochanter major and needle em-
boldened in caudo-medio-lateral direction;

from the mid-point of the line joining the ruber sac-
rale and the trochanter major and needle introduced
in caudo-lateral direction;

along the medial margin of the linea glutea to the
incisura ischiadica major and needle introduced in
caudo-lateral direction.

Before anesthetic applications in bovines it is re-
commendable to take on a bit and there is no need. In
a goat case it is enough to hold the animal and we do

not the need any special method to restraint the animal.

RESULTS 4

ND DISCUSSION

Along with the n. ischiadicus, there are also other
nerves that come out from the pelvic cavity such as n.
eluteus cranialis, n. gluteus caudalis and n. cutaneus
femoris candalis. These nerves lean against the lateral
lig. sacrotuberale latum, below the m. gluteobiceps and
m. gluteus profundus. While accessing the bovine nerve
from the planc assumed to run through the processus
spinosus of the second lumbar vertebra placed 6-8 ¢cm
lateral from the mid-plane, 40 ml of 1% scandicaine

were administered (Fig. 3). Progressively intensifying

VET. MED. - CZECH. 43. 1998 (2): 3344



unsteady walk can be observed in the animal in 30-60
scconds after administration of the anesthetic. The ani-
mal then drags the leg and while stepping forward. the
leg is actually put in front and lifted high but it does

not have any load-bearing capacity (Frgs. 4.5 and 6)

While stepping forward. lameness and dragging of the

dorsal part of hool along the ground (Fig. 7) become
evident as well as swaying and leaming against the anes
thetized leg so that the animal should be assisted in order
not to fall down (Fig. 8). Shight abduction and circum

duction at walk are shortly observable (Fig. 9) along

VET. MED. - CZECH. 43, 1998 (2): 33-44

5 Bovine. High lifung of the anesthetized leg while stepping for

ward

with progressively shortened step forward and body
weight shifted to the non-anesthetized leg. As the limb
hecomes incapable of bearing load the animal lies down
with the leg pushed aside laterally and cranially (Figs. 10
and 1) and can hardly get up without assistance (Fig.
12). The ankle joint i1s not fixed and it therefore flexes
and extends passively at load. Moreover, insensible digits
flex passively, too. and the animal should be taken well
care of in order not to get injured when it occasionally
gives (ry to shift weight to the leg with such flexed

digits

6. Bovine. The anesthetized
leg incapable of bearing load



Bovine. Dragging of the dorsal part of hoof along the

ground

8. Bovine. Leaning against

the anesthetized leg

=

VET. MED. - CZECH, 43, 1998 (2)



The skin on the caudal side of the hips and croup is

insensible. and the area cranially and dorsally restricted
by the line joining the crista iliaca. trochanter major
and knee joint. Caudal and caudo-lateral hip muscles,

cranial croup muscles and muscles located distally from

VET. MED. — CZECH. 43. 1998 (2): 33—44

9. Bovine. Slight circumduction and abduction of the anes-
thetized leg while stepping forward

10. Bovine

capacity of the anesthetized

Load-bearing in-

leg

100-120 minutes.

the knee joint get atonic. All the symptoms go out in
In goat, the first signs of nerve blocking at the in-

cisura ischiadica major occur in 15-30 seconds after
administration of 10 ml 1% scandicaine. Unsteady walk

39



is not a symptom in goat. whereas swaying ol the hind

part can be observed immediately upon administration
of the anesthetic as the limb gradually loses its load
-bearing capacity. In 30-60 seconds already. the animal
forcefully puts the leg in front but cannot bear weight
at the anesthetized limb (Fig. 13). The hind part of the
body sways at walk to the side of the anesthetized ex
temity (Fig. 14). Slight circumduction and abduction
can be observed while the animal steps forward. The

animal often drags the dorsal part of hoot of the ancs

40

11 Bovine. The ammal hies
down with the anesthetized

leg pushed aside laterally

12, Bovine. Difficulties in get
ting up after anesthetic adnmi
nistration at the meisura is

chiadica magor

thetized leg along the ground attempting to take over
weight with digits flexed. the same as described in bo-
vine. The above results from atonie muscles and joints
of the hind leg located distally from the knee. There-
fore. both the ankle joint and digital joints flex and
extend passively. In a few minutes (3-5 minutes ex-
actly). the goat should be assisted at walk in order not
to fall down (Fig. 14). While in the standing posture. the
animal attempts to compensate the load-bearing incapac-

ity of the anesthetized leg by widely spreading the hind

VET MED. - CZECH. 43, 1998 (2): 33-44



13. Goat. Forceful stepping for
ward and load-bearing incapac
ity of the anesthetized leg

14. Goat. Swaying of the hind part of the body on the side
of the anesthetized leg

legs (Fig. 15) and. at the same ume. shift the body  and laterally, the same as observed in bovine, as the m.
weight 1o the non-anesthetized limb. Occasionally, the  guadriceps femoris retains its tonicity and muscles of

animal crosses the anesthetized leg over the non-anes the hind croup, hip and leg get atonic.
thetized one (Fig. 16). Shortly after. the animal lies Symptoms occurring after nerve blocking at the in-
down with the anesthetized limb pushed aside cranially — cisura ischiadica major, which besides the n. ischiadicus,

VET. MED. - CZECH. 43. 1998 (2): 33-44 41



15. Goat. Wide spreading of
the hind legs due to the inca-
pacity of the anesthetized leg

to bear load

16. Goat. The anesthetized leg crossed over the non-anesthe

tized one in standing posture

description of dissection performed at the n. peroneus and

n. tibialis (Worthman. 1957: Voughan. 1964;
Marolt et al., 19982). Our observations are correspon-

dent even more o those of Worthman (1957) re

42

ported after dissection of the n. ischiadicus at a level
with the rrochanter major, and those of de La-
hunta and Hable (1986) who performed dissection

of the n.aschiadicus at the incisura ischiadica major.

VET. MED. - CZECH, 43. 1998 (2): 3344



They described the possibility of access to and effects
of nerve blocking at the incissura ischiadica major in
the horse, dog, pig and sheep and their results are alike,
or almost identical to the results reported in our pre-
vious research studies (Brki¢ etal, 1991a,b; Brkic
etal, 1992; Brki¢ and Miheli¢,1992; Mihelic,
1993; Miheli¢ et al, 1994a; Brkic¢ et al. 1994;
Mihelic¢ etal, 1995, Maticic¢, 1996).

Mihelic¢ et al. (1994) reported that the onset of
anesthetic effects blocking the n. femoralis in the dog
can also be influenced by the formation site of the n.
femoralis. In case blockade 1s administered at the in-
cisura ischiadica major, however, the onset of block-
ade effects cannot be influenced by the site of the nerve
formation as the nerve emerges from the pelvic cavity
when already formed. Above all, the onset of blockade
effects depends upon the vicinity of the nerve, or the
accuracy of anesthetic administration.

We are of the opinion that, in bovines. the right
approach could be most readily determined at the line
assumed to run parallel with the second sacral vertebra
removed 6-8 cm laterally from the mid-plane. None the
worse are the results of nerve blocking at the incisura
ischiadica major approached from the mid-point of the
line joining the utmost lateral point of the tuber coxae
and the mid-apex of the processus spinosus of the third
sacral vertebra, except that this access site is not so
casily definable. With such a means of access to the
incisura ischiadica major the first symptoms will be
observed in 60-90 seconds. While approaching nerves
at the incisura ischiadica major from the assumed equi-
lateral triangle. blockade symptoms will be produced
no sooner than 1-3 minutes upon anesthetic adminis-
tration, let alone that the site of such access is much
more difficult to define.

In spite that there is no noteworthy departure as
regards the onset, duration and complexity of perform-
ing nerve blocking at the incisura ischiadica major by
using the other two means in goat, priority is, however,
given to the access along the linea glutea. At the mo-
ment of application their were no problems with defen-
sive responses of the animal. Only when needle has
come (o the nerves, there was a jerk of the hind’s limb
we wanted to anestethize.

The described access to the n. ischiadicus at the
incisura ischiadica major involving n. gluteus crani-
alis, n. glutens caudalis and n. cutaneus femoris
caudalis opens up new possibilities in the veterinary
practice as regards anesthetic administration to the hind
leg. In both the bovines and goat such administered
anesthetic and access to nerves at the incisura is-
chiadica major include all the nerves that come out
from the pelvic cavity to the lateral side of the hind leg
inervating muscles and skin caudally from the line ru-
ber ischiadicum - tuber sacrale — tuber coxae — knee
joint, all the joints of the hind leg save the lateral one,
as well as muscles and skin on the medial part of the
hip inervated by the n. obturatorius or n. saphens. Fi-
nally. unlike infiltrative, conductive anesthesia enables
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surgery in the absence of muscular reflexes and ten-
sion, with the operation field not being distorted. How-
ever we have to be careful because of close presence
of a. glutea cranialis and v. glutea cranialis which can
also be found at incisura ischiadica major at proximity
of the nerves, on their way out from the pelvic cavity.
In other words, we can prevent that by aspiration before
application anesthetic.
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THE EFFECTIVENESS OF INACTIVATED, PURIFIED AND
CONCENTRATED EXPERIMENTAL RABIES VACCINE FOR
VETERINARY USE: ANTIGENIC ACTIVITY. EXPERIMENTS ON
DOMESTIC DOGS

UCINNOST INAKTIVOVANE], PURIFIKOVANE] A KONCENTROVANEJ
EXPERIMENTALNEJ ANTIRABICKEJ VAKCINY PRE VETERINARNE
POUZITIE: ANTIGENNA AKTIVITA. POKUSY NA PSOCH DOMACICH

7. Benisek', J. Siiliova', S. Svréek', J. Zévadovéz, R. Ondrejka', A. Durove'

University of Veterinary Medicine, Kosice, Slovak Republic
2 .. e v .
“Institute of Experimental Veterinary Medicine, Kosice, Slovak Republic

ABSTRACT: The antigenic activity ol experimental inactivated. concentrated, purified adjuvant rabies vaccine prepared by
the authors was investigated in experiments on domestic dogs and compared with antigenic activity of commercial rabies
preparations at intramuscular application. The effectiveness of experimental vaccine was tested in domestic dogs also by
non-traditional intradermal method of application at varying doses (0.1 and 0.2 ¢m®). The results of determination of rabics
antibodies by means of VNT and ELISA method at intramuscular administration of vaccines revealed that the antigenic
activity of the experimental vaccine is comparable with that of commercial preparations. The effectiveness of the experimental
vaccine at intradermal administration at a dose of 0.2 cm® was even higher. The level of rabies antibodies was sufficient after
as many as 15 months following the intradermal administration of vaccine: in none of the experimental animals any values
below 0.5 UE/em® were detected. The dose of 0.1 ¢cm’. administered intradermally. cannot ensure adequate antirabies
protection for the period of 15 months.

rabies: rabies vaccine: antigenic activity: intramuscular and intradermal application of vaccine

ABSTRAKT: Autori sledovali antigénnu aktivitu vlastnej experimentilnej inaktivovanej. koncentrovanej, puritikovanej ad-
juvantnej antirabickej vakeiny v pokusoch na psoch domacich a porovnavali ju s antigénnou aktivitou komercnych antirabic-
kych prepardtov pri intramuskuldrnej aplikdcii. U¢innost experimentdlnej vakeiny testovali na psoch domacich aj pri
netradicnom intradermédlnom sposobe aplikicie v réznych ddavkach (0.1 a 0.2 emd). Vysledky stanovenia antirabickych pro-
tilitok VNT a ELISA metodou pri intramuskulirnom podani vakcin ukdzali. Ze experimentédlna vakcina antigénnou aktivitou
ke 0.2 em® Géinnost experimentdlnej vakciny je este

sa vyrovnd komerénym preparatom. Pri intradermdlne) aplikicii v dd
vy$8ia. Aj po 15 mesiacoch po intradermalnej aplikicii vakeiny v tejto davke bola hladina antirabickych protilatok dostatocne
vysokd: ani u jedného pokusného zvierata neklesla pod hodnotu 0.5 UE/cm®. Intradermdlne aplikovana davka 0.1 em?
v Casovom intervale 15 mesiacov je nedostatocnd na vyvolanie a zabezpedenie adekvitnej antirabickej protekcie.

besnota: antirabickd vakcina: antigénna aktivita: intramuskuldrna a intradermalna aplikacia vakciny

INTRODUCTION We used this method in our laboratory to prepare

inactivated. concentrated, purified adjuvant rabies vac-

The need to improve constantly the immunoprophy-
laxis of rabies in domestic animals is reflected in the
effort of a number of laboratories to find a rational and
undemanding technological procedure [or preparation
of veterinary rabies vaccines — concentrated and purified
— for parenteral administration (E1- Karamany, 1987;
Demetradze and Safarov,1991: WHO, 1992).
The method of affinity chromatography (Sakamoto

ct al., 1986) appears suitable also from the point of

view of large-capacity production of effective and are-
actogenic rabies vaccine.
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cine. The technology of preparation as well as results of
testing of effectiveness — immunogenic activity — of this
experimental  vaccine were published recently
(Stiliova etal., 1997a).

The aim of the present study was to test the anti-
genic activity of the experimental vaccine in experi-
ments carried out on the most important target species
~ domestic dogs. Its effectiveness was compared with
some commercial rabies vaccines using conventional in-
tramuscular (.m.) application. With regard to the charac-
ter of experimental vaccine (concentrated, purified), the
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tests of effectiveness were conducted using also the non-
-traditional intradermal (i..) method of administration.

MATERIALS AND METHODS

VACCINES USED

. Experimental vaccine inactivated, purified, concen-

trated, adjuvant (Stiiliova etal, 1997a).

2. Commercial — tissue rabies vaccine (live) Lyscelen.
op. No. 960291 (producer Bioveta, Ivanovice na Ha-
né, Czech Republic).

3. Commercial — tissue rabies vaccine, inactivated (adsor-
bed to AI(OH); gel) Lyscelin, op. No. V 060291 (pro-
ducer Bioveta, Ivanovice na Hané, Czech Republic).

4. Commercial — inactivated rabies vaccine (adsorbed

to AI(OH)5 gel) Rabisin. op. No. 00C321 (producer

Rhéane-Méricux, France).

EXPERIMENTAL ANIMALS

The experiments were carried out on young dogs of

various breeds as well as crossbreeds (42 dogs), 3-6
months old, which have not been subjected to vaccina-
tion previously.

IMMUNIZATION SCHEME

A) Comparison of antigenic activity
of the experimental vaccine with commercial vaccines

Ist group (6 dogs) — vaccine Lyscelen was adminis-
tered im. to animals to the central third of the neck
region at a dose of 3.0 em’.

2nd group (6 dogs) — vaccine Lyscelin was applied
i.m. at a dose of 2.0 cm®.

3rd group (6 dogs) — vaccine Rabisin was applied
im. at a dose of 1 cm”.

4th group (6 dogs) — experimental vaccine with lip-
oid adjuvant was applied i.m. at a dose of 1.0 em?,

B) The influence of the method of administration
on the effectiveness of experimental vaccine

Ist group (6 dogs) — experimental vaccine with lipoid
adjuvant was administered 7.m. at a dose of 1.0 cm’,

2nd group (6 dogs) — experimental vaccine with lip-
oid adjuvant was administered i.d. to the inner thigh
region at a dose of 0.1 em’,

3rd group (6 dogs) — experimental vaccine with lip-
oid adjuvant was administered i.d. at a dose of 0.2 em’.

SAMPLING

Blood samples from vaccinated animals were ob-
tained on days:
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A) 14, 28, 60 and 90
B) 0. 14. 21, 28, 60, 90 and 450

SEROLOGICAL EXAMINATIONS - detection
and quantification of rabies antibodies in the serum of
experimental animals

Virus neutralization test (VNT) was carried out on mice
by the method recommended by WHO (Atanasiu,
1973). The CVS virus strain at a dose of 50 MICLDs;, was
used as a challenge virus.

ELISA test was carried out employing a kit developed in
our laboratory (BeniSek ctal, 1989: Siiliova etal.,
1994). An antispecies conjugate — peroxidase labelled
rabbit antibodies to dog’s IgG — RAD/IgG Px (Sigma.
USA). was used.

Rapid fluorescence focus inhibition test (RFFIT)
was carried out on cight-compartment Lab-Tek slides,
by the method of Smith etal. (1973) in modification
according to Zavadova etal (1996).

STATISTICAL EVALUATION OF RESULTS

Statistical evaluation of results of quantification of ra-
bies antibodies level by the methods ELISA and RFFIT
was carried out by means of the Student’s r-test.

RESULTS

Results of titration of rabies antibodies at identical
itramuscular administration of various vaccines. com-
mercial and experimental (comparison of their effec-
liveness — antigenic activity), obtained by the methods
of VNT and ELISA, are presented in Tab. I. The VNT
results are presented as EDg values of the sera tested
(i.e. a reciprocal value of dilution of tested sera, that
protects 50% of animals — mice — against following
challenge): the results of detection of antibodies by the
ELISA test and RFFIT are expressed in cquivalent
units (UE) per em® = these are units equivalent to in-
ternational units.

The results obtained indicate very good cffective-
ness (antigenic activity) of the experimental vaccine at
intramuscular administration which surpasses the activ-
ity of commercial rabies vaccines tested. No significant
differences (with the exception of live vaccine, p < 0.025)
in the titres of antibodies in sera obtained on day 14 post
vaccination were detected for vaccines mentioned
above. Important is the difference observed on day 28.
The average titre of antibodies in the group of animals
immunized with the experimental vaccine was more
than two-fold higher than that detected after vaccina-
tion with Rabisin and inactivated adjuvant vaccine. and
three-fold higher in comparison with the live vaccine
(p < 0.005). Similar result as those obtained on day 14
were recorded on days 60 and 90. Administration of the
experimental vaccine and vaccine Rabisin resulted se-
rum conversion in protective ttres (titre of rabies anti-
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1. Comparison ol antigenic activity of experimental and commercial rabies vaccines. Results of rabies antibodies titrations by means VNT

(expressed in EDg) and ELISA (expressed in UE/em’) methods Experiments on domestic dogs (6 dogs in each group)

14, day 28, day 60. day 90. day
Vacemne
VNT ELISA VNT ELISA VNT ELISA VNT ELISA
Exp. 176.3 1.042 + 0.235 204.0 1981 +£ 0312 2209 1.758 + 0.370 110.0 0.865 £ 0.110
Live 91.8 0.603" + 0.256 105.3 0,601 + 0.122 60.2 0.505™ £ 0.091 50.2 0.390™ £ 0.048
Inact 153.3 0876 + 0.104 1533 0.779%* + 0.237 98.2 0.625™ £ 0.110 92.0 0.576™ £ 0.086
Rab 162 1 1.098 + 0.202 162.1 0.902" +0.189 90.9 0.865™ £ 0.155 | 105.1 0.708" £ 0.068
* = Immunoenzyme technique — ELISA have been found to have a high degree of correlation with the in vivo mouse neutralisation
test (WHO reference method). The correlation coefficient 7 = 0.84 (n = 30). (Institute Pasteur Production. 1981.)
X = p < 0.025
XX = p < 0.005
Exp. = experimental vaccine
Live = nssue commercial live vaceine Lyscelen
Inact. = tissue commercial inactivated vaccine Lyscelin
Rab. = tissue commercial inactivated vaccine Rabisin
bodies = 0.5 UE/cm™) in all animals included in the  sufficiently high protection level of rabies antibodies.

respective groups.

The results of comparison of intramuscular and in-
tradermal methods of administration of the experimen-
tal vaccine are presented in Tab. Il (results of detection
of antibodies by the ELISA test) and Tab. III (RFFIT).
The results indicate that intradermal administration of
0.1 em” of the experimental vaccine was insufficient —
the levels of rabies antibodies in the serum of majority
of experimental animals were lower than the recom-
mended minimum protective dose (0.5 Ul/em?) as carly
as on day 90 post vacciation. The dose of 0.2 cm’,
applied intradermally, appeared suitable for inducing

This level persisted for 15 months post immunization and
the level of antibodies did not decrcase below 0.5 UE/em?
in none of the animals tested. The results of detection of
antibodies with the ELISA method were in good correla-
tion with those obtained by the RFFIT method.

DISCUSSION

Inactivated, concentrated and purified rabies vaccine
with its own lipoid adjuvant was prepared in our labo-
ratory using a simple, rational and inexpensive techno-

3 45
11 Results of utration of rabies antibodies (values expressed in UE/cm?) by the ELISA method in dogs vaccinated with the experimental

vaceine at various methods of adnunistration and different doses

Appliceation Days after vaccination
i Dose
mode 0 14 21 28 60 90 450
im LOem® | 0.1 | 1054+ 0088 | 1.324 £0.197 | 2,152+ 0.529 | 1.648 £0.270 | 0.920  0.103 n.d.
rd 00 em® | 0.1 [ 0817 £0.594 | 0.907 % 0.632 [ 0.935" + 0.620 | 0.575™ + 0.302| 0.451™ £ 0.244| 0.259 + 0.163
id 02emt | 01 1.533 £ 0,681 | 2,205 £ 0.844 | 2.165 £ 0.771 1.570 £ 0428 | 1.275" £ 0.235 | 0.632 + 0.044
x  =p<00]

XX =p < 0.005

n.d. = not done (for technical reasons)

Mean values from 6 dogs.

1 Results of titration of rabies antibodies (values expressed in UE/em?”) by the RFFIT in dogs vaccinated with the experimental vaccine
at various methods of administration and different doses

Appliccation Days after vaccination
de Dose
paa 0 14 21 28 60 90 450
im. Loem® | 0.0 [ 136 £0.11 145+ 023 | 238+0.15 1.84 + 030 114 £0.14 n.d.
id. 01 em’ | 0.0 | 066" %031 083" +£039 | 083" £023 [ 0.69"+0.19 | 053" +£0.20 [ 044 £0.19
id 02cem’ | 00 | 163028 201"+ 084 | 276 +0.33 2,13 +£0.27 197" £ 0.38 1.08  0.09
X =p<00]
XX = p < 0.005

n.d. = not done (for technical reasons)

Mean values from 6 dogs.
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logical procedure (Siiliova etal. 1997b). The effec-
tiveness — immunogenic activity — of this vaccine ful-

fils, with considerable reserve, the requirements of

WHO (1992) on rabies veterinary vaccines (Sulio-
va etal, 1997a). In our experiments. aimed at compa-
rison of antigenic activity of the experimental vaccine
with commercially available preparations, we concen-
trated on the most important target animal species —
domestic dogs. The conventional intramuscular appli-
cation of vaccines showed higher potency compared to
the commercial vaccines as far as both the induction
and dynamics of production of antibodies are concer-
ned. Some technical recasons prevented us from inves-
tigating the level of rabies antibodies in intramuscular-
ly immunized dogs for more than 90 days alter the
vaccination, neither we had the opportunity to carry out
challenge experiments. However. there is a close rela-
tionship between the level of rabies antibodies and pro-
tection of animals against the rabies virus. The best
correlation was proved using the inactivated vaccines
(Aubert, 1993). On the basis of WHO recommenda-
tion (criteria), in the case of pre-exposure immunizati-
on, the titre of rabies antibodies above 0.5 Ul/em” is
considered as protective as in humans (WHO. 1984) as
in the animals (WHO, 1992: Sage ctal., 1993). The
yearly obligatory revaccination of dogs in Slovakia
should ensure protection of the animals. According 10
the data of some authors, one dose of the vaccine is not
always sufficient to maintain the necessary level of ra-
bies antibodies in primo-vaccinated dogs for one year
post immunization (Sage et al, 1993; Sihvonen
etal., 1993, 1994, 1995). The authors mentioned recom-
mend to administer a booster dose to primo-vaccinated
dogs which should induce a long-lasting immunity.

Our experiments concerning the intradermal appli-
cation of the purified. concentrated adjuvant vaccine
showed that the dose of 0.2 em” is capable of inducing
sufficiently high titres of antirabies antibodies in dogs
persisting for more than one year. A titre lower than
the required 0.5 UE/em? was not detected in any of the
animals. The comparison of intradermal administration
with the intramuscular method shows that it induces an
accelerated onset of immunity and a more intensive an-
tibody response. Similar conclusions were presented by
Koutchoukali et al. (1985). who compared the
effectiveness of highly potent adjuvant vaccine admi-
nistered intradermally at a dose of 0.2 em® and intra-
muscularly at a dose of | ¢m’. The WHO report (1995)
informs about the intradermal administration of human
rabies vaccines (o people vaccinated after the exposure.
Various rabies vaccines have been applied in this way
to exposed people in Philippines. Because it was post-
exposure immunization it was necessary (o use S doses
of vaccine in dose 0.2 ¢cm® on 0, 3 and 7 day to different
(more) places and on 30 and 90 day to one place. On
0 day it was administered also rabies immunoglobulin.
Compared with 5 doses intramuscular regimen of vaccine
application in dose 1.0 em? it was found carlier onset ol
protective rabies immunity and almost 3 times higher
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average tter ol virusneutralizing rabies antibodies on 7
and also 14 day after i.d. immunization (RFFIT met
hod). Similar results have been obtained using the same
way of vaccine application to exposed children in Tha-
iland.

The advantage of intradermal administration in com-
parison with the intramuscular one is in a rapid onsct
of the production of antibodies and relatively high titres
of antibodies in animals immunized, persisting for
longer period of time. Important is also the economical
point of view — decrease in the consumption ol vaceine
by 80 % as well as the simplification of immunization
intervention — the possibility of the use of automatic needle-
-free applicators in mass vaccination programmes.
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RECENZE

ULTRASONOGRAPHY IN VETERINARY OBSTETRICS

AND GYNECOLOGY

ULTRASONOGRAFIE VE VETERINARNIM PORODNICTVI

A GYNEKOLOGII

J. Grygar, E. Kudlac¢

Slezan Hlucin, 1997. 247 s. 340 obr., 3 tab., 166 cit.

Na trh odbornych publikaci v oblasti veterinarni me-
diciny se v souCasné dobé dostava nové dilo autord
MVDr. Ivo Grygara, CSc. a Prof. MVDr. Eduarda Kud-
lace, DrSc. pod nazvem Ultrasonografiec ve veterinar-
nim porodnictvi a gynekologii. Toto ucelené dilo ve
formé knihy o 247 stranich pojednava o teoretickych
zékladech ultrasonografic a praktickém vyuZiti této dia-
gnostické metody ve veterinarnim porodnictvi a gyne-
kologii.

Obecnd Cast se zabyva vyznamem, principy, meto-
dami a zpusoby vyuZiti sonografic. Autofi se zaméruji
pfedeviim na dynamicky B-zplsob ultrazvukového zob-
razeni, ktery nachazi ve veterinarnim porodnictvi a gyne-
kologii nejsirsi uplatnéni. Popis pouZivanych typu zafi-
zeni a sond dava prehled o souCasném trhu a je
vhodnou pomickou pro vybér ultrazvukového pfistroje
pro urCité typy veterinarni praxe. Vycet moznych arte-
fakt s pfislusnou dokumentaci lze vyuZit k vysvétleni
obtizné interpretovanych ndlezi. Zavéreénd kapitola
obecné &ésti predstavuje konkrétni navod pouZiti ultra-
zvukového zafizeni ve veterindrni praxi.
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Ve specialni casti knihy jsou jednotlivé kapitoly za-
méfené na vyuziti sonografie u jednotlivych druhu do-
madcich zvifat. Za reprezentativni druhy zvifat byly vy-
brany klisny, kravy, mali pfeZzvykavci, prasnice, feny a
kocky. Podrobné je popsina a zdokumentovana sono-
grafickd diagnostika rozli¢nych fyziologickych i pato-
logickych stavii na pohlavnim ustroji. Nejrozsihlejsi
usek specialni ¢asti zaujima bohata a kvalitni dokumen-
tace, kterda predstavuje 423 puvodnich sonografickych
zobrazeni a 9 fotografii. Ztézejni daraz je dan na rozh-
Seni ovaridlnich struktur a diagnostiku gravidity. Pichled-
nd uprava a kvalitni kfidovy papir odpovida vysoké kva-
lité publikace.

Kniha Ultrasonografie ve veterinarnim porodnictvi
a gyneckologii predstavuje exkluzivni doplitkovou lite-
raturu k pregradudlnimu 1 postgradudlnimu studiu obo-
ru veterinarni porodnictvi a gynekologie. Ve veterinarni
praxi ji Ize pfimo vyuzit jako navod a pravodce k pouziti
ultrasonografie. Toto je zvlasté aktudlni v soucasné do-
bé, kdy ultrazvukova diagnostika ve veterindrni praxi
zaznamendva vyrazny rozvoj.

Doc. MVDr. Radovan DoleZel, CSe.

Klinika porodnictvi, gynekologie a andrologie FVL VFU Brno
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NEOSPOROSIS IN DOGS: TPE FIRST CASE REPORT
IN THE CZECH REPUBLIC

PRVNI PRIPAD NEOSPOROZY PSU V CESKE REPUBLICE

B. Koudela', M. Svobodaz, C. Bj('irkmanl, A. Uggla4

! Parasitological Institute, Academy of Sciences of the Czech Republic, Ceské Budéjovice,
Czech Republic

2 University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

3 Swedish University of Agricultural Sciences, Department of Cattle and Sheep Diseases,
Uppsala, Sweden

* National Veterinary Institute and Swedish University of Agricultural Sciences,
Department of Parasitology, Uppsala, Sweden

ABSTRACT: Neospora caninum is a recently recognised cyst-forming coccidian parasite of dog and other animals. Until
1988 it was misdiagnosed as the closely related Toxoplasma gondii. Canine neosporosis often manifests as limb ataxia or
paralysis in puppies and young dogs. It may also cause pneumonia, dermatitis, generalised neurological disease, and sudden
collapse due to myocarditis in adult dogs. This paper presents the seroprevalence of antibodies to N. caninum in dogs from
the Czech Republic and Slovak Republic. It also describes clinical findings in a seropositive dog. Serum samples were
collected from a total 80 dogs (49 male, 31 females) submitted to the Small Animal Clinic at the University of Veterinary
and Pharmaceutical Sciences in Brno and were not suspected to suffer from neosporosis. They were of different breeds, and
their age varied between 3 months to 11 years. The sera were analysed for presence of antibodies to N. caninum with an
ELISA utilising N. caninum proteins incorporated into iscoms as antigen, and monoclonal antibody to canine 1gG as conjugate.
Of 80 dog sera tested, one (1.25 %) was positive in the ELISA, having an absorbance value 2.0 (the cut-off value for the
ELISA is > 0.2). The positive serum originated from a six-year-old male German wirehaired pointer used for hunting. Ten
months after the first sample was taken for serological examination, a second serum samples was collected from the same
dog. The two sera were analysed with an indirect fluorescent antibody test (IFAT) to detect antibodies to N. caninum. Both
sera had a titer of 1 : 160 in the IFAT; a titer > 1 : 40 is indicative of N. caninum infection. Retrospective studies of the
dog's records revealed that it had hypotrichosis and reduced ability to move when it was three year old. Haematological and
biochemical examination findings then gave results within reference intervals. One year later the dog developed cutaneous
lesions which have been diagnosed as a dermatophytosis. and in the following year hypothyroidism and ulcerative and
fistulous cutancous lesions due to secondary pyoderma were found. When the dog was recently the subject of a detailed
clinical examination, it had a distinct weakness of the right foreleg but was otherwise in good condition. The clinical findings
in this dog are similar to those previously reported in N. caninum-infected dogs from other parts of the world. This report
extends the geographic range of N. caninum for the dog.

Neospora caninum: neosporosis; clinical signs; IFAT; ELISA

ABSTRAKT: Vysetienim souboru 80 sér psi metodami IFAT a ELISA byla prokidziana neosporéza u jednoho 3estiletého

loveckého psa plemene némecky dritosrsty ohaf (séroprevalence 1,25 %). Klinickym vySetfenim tohoto séropozitivniho psa

byly zjistény dermatologické a nervové piiznaky. které koresponduji s popisy neosporozy psu v jinych zemich svéta.

Neospora caninum: neosporoza; klinické pfiznaky; IFAT; ELISA

UvoD v nervové tkani psa. Morfologie této kokcidie byla po-
dobna cystam Toxoplasma gondii. Vy§etieni séra toho-

Neospora caninum je novy druh kokcidie, ktery byl to psa viak neprokazalo protilatky proti 7. gondii a na-
poprvé pozorovan norskymi autory (Bjerkds aj., 1984)  znacovalo moZnost existence jiného druhu kokcidie.

* Supported by the Commission of the European Union, COST 820 (Vaccination against animal coccidioses) and by the Grant Agency of the Czech
Republic (Grant No. 508/95/1417)
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Po revizi rozsdhlého histopatologického materiilu
ze pst, ktefi uhynuli nebo byli utraceni za priznaku
paralyzy a z¢ psu, u nichz byla diagnostikovina toxo-
plazmoza na zakladé ndlezu cyst v histologickych fe-
zech popsali Dubey aj. (1988a) morfologické rozdi-
ly této kokcidie od T. gondii a nazvali ji Neospora
caninum. Stejnym autoram se podatilo izolovat N. cani-
num 7 (kani psa a aspesné ji kultivovat v tkanové kul-
tufe (izolait NC-1) = Dubey aj. (1988b). Kultivace
pak umoznila jednoznacné prokazat antigenni a ultra-
strukturdlni rozdily mezi N. caninum a T. gondii. Sou-
Casné byla vyvinuta metoda nepfimé imunofluorescence
(IFAT) pro intravitdlni diagnostiku neosporozy (Dubey
aj., 1988b) a nasledné také imunohistochemicky test,
ktery umoziuje postmortalni prakaz cyst N. caninum
v histologickych tezech tkani (Lindsay a Dubecey.
1989). Timto testem bylo retrospektivné prokidzino. 7¢
kokcidie popsand norskymi autory v nervové tkani psa
(Bjerkds aj., 1984) byla N. caninum (Bjerkis
a Dubecy, 1991).

Neospordza se klinicky* manifestuje u Sténat a mla-
dych pst ataxii nebo parézou panevnich koncetin, kter¢
se mohou roz&ifit i na hrudni koncetiny a na svaly krku
a hlavy (Cuddon aj. 1992: Barber a
1996; Dubey a Lindsay. 1996). U starSich psu
jsou klinické pfiznaky rozmanitéjsi
jevuje jako nervové onemocenéni spojené s paralyzou kon-
Cetin (Barber a Trees. 1996: Dubey a Lin-
dsay. 1996: Pumarola aj.. 1996), myokarditida
a pneumonie (Greig aj., 1995 Ruchlmann aj.
1995) nebo jako dermatitida doprovizejici nevyrazné ner-
vové priznaky (Dubey aj. 1988a: 1995).

Obsahem tohoto sdéleni jsou vysledky
ho vySetieni pst a vysledky klinického vySetieni prv-
niho sérologicky potvrzen¢ho pripadu neosporozy psa
v podminkdach Ceské republiky.

Trees,

a l'l\.‘().\'pt)l’(‘)li) s¢ pro-

sérologické-

MATERIAL A METODY

Testovana séra

Na pritomnost protilatek proti N. caninum jsme testovali
séra 80 pst; jednalo se o ambulantni, popi'. hospitalizované
pacienty L interni kliniky Veterindrni a farmaceutické uni-
verzity v Brné. Vzorky krve byly shromazdény v obdobi
od srpna 1995 do konce ledna 1997, V souboru vysetio-
vanych pst obou pohlavi (49 psi, 31 fen) bylo zastou-
peno celkem 15 plemen a kifizenci. VEk vySetfovanych
zvitat se pohyboval od tii mésict do 11 let. VEtSina psa
(65 %) pochézela z brnénské aglomerace, zbytek tvori-
li pacienti z raznych &asti Ceské republiky (z CR po-
chazelo celkem 77 zvirat) a Slovenské republiky (tFi
pacienti). Po zjisténi podrobné anamnézy byli psi kli-
nicky vySetfeni a poté prosli individudlné rozdilnym
systémem paraklinickych a klinickych vySetieni zamé-
fenych na stanoveni diagnozy a kontrolu terapic.

Vice nez polovina (52.4 %) psu zahrnutych do sledo-
vani byli pacienti s dermatologickym probl¢mem, nasle-
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dovalo postizeni gastrointestinalniho traktu, endokrinni
poruchy. nemoci srdee, nefropatic a nemoct dolnich cest
mocovych. V iadé pripada byla prokazana razné vyrazna
imunodeficience. Priznaky postizeni nervového a pohy-
hového aparidtu byly zaznamenany pouze u osmi vySet-
fovanych psi.

Priprava antigenu

Tachyzoity N. cantnum (izolat NC-1) jsme kuluvo-
vali v tkanove kaltue bunck opicich ledvin (E6 Vero)
v RPMI 1640 médiu (Sigma) s 2 % fetalniho séra (Sig-
ma) a antibiotiky (50 pg/ml streptomycinu a 50 [U/ml
penicilinu G) = Trees a). (1993). Tachyzoity jsme
purifikovali centrifugaci (2 000 ¢ po dobu 10 minut)
v 30% izotonickém roztoku Percollu (Pharmacia, Svéd-
sko) a naslednym promytim ve sterilnim fosfatovém
pufru (pH 7.2: PBS) - Bjorkman aj. (1994a).

ELISA

Pro deteker protilitek metodou ELISA jsme pouzili
antigen extrahovany z tachyzoitd N. caninum naviazany
na ascoms  (immunostimulating complexes)  Castice
(Bjorkman aj. 1994a). Iscom antigen naredény ve
vazném pufru (Sigma: 3 pg proteinu na | ml) byl na-
vizan na desticku (Nunc, Svédsko) v mnozstvi 100 ul
na jamku. Séra nafedéna | 100 v PBS-T (PBS
a 0.05% Tween-20) v mnozstvi 100 ml na jamku jsme
inkubovali 60 min pit teploté 37 “C. Jako sekundirni
protilitku jsme pouzili mysi monoklondlni protilatku
proti psim IgG (National Veterinary Institute. Uppsala,
Svédsko) Fedénou |2 100 v PBS-T s | % krili¢iho sé-
ra. K vilasti deteker jsme pouzili kienovou peroxidi-
zou znaCenou Kralici protilatku proti mySim Ig (Dako-
patts. Dansko) v fedéni 1 : 5 000. Po hodinové inkubaci
pii teploté 37 °C a nasledném promyti PBS-T jsme do
kazd¢ jamky pridah substrit (0.1 mg/ml tetrametylben-
zidinu a 0.006% H>0, v 0.01M acetitovém pufru. pH
5.0 — National Veterinary Institute. Uppsala, Svédsko)
a po 10 min inkubace pii teploté laboratore jsme reakei
prerusili pridanim S0 pl 10% kyseliny sirové. Desticky
jsem nasledné vyhodnocovali pit 450 nm na zafizeni
Multiscan PLUS Microplate Reader (Labsystem AB.
Svédsko). Jako N. caninum pozitivai (cut off value)
nez 0.2 pii

byla posuzovana séra s absorbanci vy
450 nm (Bjorkman aj. 1994a).

IFAT
Jako antigen pro IFAT jsme pouzili purifikované

tachyzoity N. caninum. PodloZni skli¢ka s 20 jamkami
urcend pro IFAT jsme odmastili etanolem a do kazdé

Jamky jsme nanesli 10 tachyzoita N. caninum. Po za-

schnuti jsme tachyzoity fixovali v acetonu a ulozili je
pit teplote =20 °C. Testovand séra jsme fedili dvojko-
vou fadou od fedéni T2 20 a séra psa infikovanych
a neinfikovanych No caninum jsme pouzili jako pozi

tivni a negativni kontroly. Jako konjugat jsme pouzili
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FITC znacenou kralici protilatku proti psim 1gG (Sig-
ma) v fedéni | : 100 v PBS. Jako pozitivni byla posu-
zovana séra s vyraznou periferni fluorescenci tachyzo-
it v fedéni 12 80 a vySSim (Bjorkman aj. 1994b).

VYSLEDKY

Vysledky sérologického vySetieni

Mectodou ELISA jsme zjistili proulatky prou N. ca-
ninum (absorbance vysSi nez 0.2) u jednoho psa z 80
vySetfovanych (1.25 %). V tomto séru jsme metodou
IFAT prokdzali N. caninum protildtky v fedéni 1 : 160.
V ostatnich sérech jsme N. caninum protilatky nezjistili
ani jednou z pouzitych metod.

Pes. u kterého jsme prokazali pritomnost protlitek
proti N. caninum. byl opakované sérologicky vySetien
po deseti mésicich od prvniho vySetfeni. Obéma meto-
dami (ELISA a [FAT) jsme v séru tohoto psa opét pro-
kazah protiliatky proti N. caninum ve stejnych hodno-
tich jako pit prvnim vySetieni,

Chovatelski anamnéza

Pes, u kterého jsme opakovanc zjistili piitomnost pro-
tlatek proti N. caninum, je némecky dratosrsty ohai
samciho pohlavi, ve véku Sesti let a o hmotnosti 29 kg.
Je 1o pes vyeviceny k loveckym poticham a od véku
dvou let se pohyboval v polni honithé na Bieclavsku.
Bézné piichazel do styku s volné Zijicimi savei a ptaky.
Byl krmen nemrazenymi jate¢nimi odpady s prevahou
veprového mletého masa.

Anamnéza zdravotni

Pes byl pravideln¢ vakcinovan proti béznym viré-
zam a leptospirdze. Ve véku (fi let bylo u ohaie pozo-
roviano zvySené vypadivini srsti s ndslednou hypotri-
chozou v oblasti beder, u$nich boltet a dorsu nosnim.
V tomto obdobi byl pacient méné pohyblivy a majitel
pozoroval kulhdani na pravou hrudni koncetinu. V na-
sledujicich dvou letech (1994 az 1996) byly diagnost-
koviny dermatofytni plisné (Microsporum canis) a po
opakovaném oSetifeni antimykotickymi koupelemi
(IMAVEROL™  Janssen Pharmaceutica) se stav upra-
vil vzdy na dobu asi 10 mésicu.

Na jafe 1996, kdy byl odebrin prvni vzorek krve
k sérologickému vySetieni. doslo k opétovné hypotri-
chdze postihujici trup 1 proximadlni ¢asti koncetin. Pes
dale trpél chronickymi otlaky (tylomy). které byly sekun-
darné infikoviny bakteriemi. Hodnoty triasu ani celko-
vy stav pacienta nebyly vyrazné alteroviny. s vyjimkou
anamnestického kulhani na pravou hrudni koncetinu.
Byla diagnostikovana hypotyreoza a pes byl 1é¢en udr-
zovaci davkou L-thyroxinu (10 pg/kg z. hm. denng).
Nisledné byl v bederni krajiné zjistén pomalu rostouci
alopeticky vyrastek o praméru 15 mm. ktery byl odo-
perovan mistnim veterinarnim I¢kafem v zaii 1996,
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Laboratorni nalezy

Hematologické a biochemické vySetfeni krve a moci
(sledovino zakladnich 32 parametr() provedené v bieznu
1996 neprokizalo odchylky od rozmezi referencnich
hodnot.

Pouze hodnota celkového thyroxinu (T,) se pohybo-
vala v rozmezi 11,8 az 8,4 nmol/l. Dynamicky funkéni
vysetieni (TRH-stimulaéni test) nebylo provedeno
a substituce hormonu Stitné zlazy byla zahdjena na za-
klade snizujici se hladiny celkového thyroxinu. Dlou-
hodoba 1écba hypotyreozy omezila vyskyt dermatolo-
gickych priznakua, ale pretrvavaly epizody kulhdni na
pravou hrudni koncetinu.

DISKUSE

Neospordza pst byla diagnostikovina v mnoha ze-
mich viech svétadila (Dubey a Lindsay, 1996).
V nasi studii jsme zjistili protilitky proti N. caninum
u jednoho psa z 80 vySetfovanych (séroprevalence
1.25 %) a potvrdili jsme vyskyt této kokcidie v Ceské
republice. Sérologicka vysetieni soubort psu v jinych
zemich prokazala vyskyt protlatek prou N. caninum
u025a7 16,6 % psu(Lindsay aj., 1990: Trees
aj.. 1993: Bjorkman aj.. 1994b; Rasmussen
a Jensen, 1996). Ve viech teéchto studiich byla séra
psu vysetiovana metodou IFAT pfi pouziti tachyzoitt
N. caninum 7z tkanové kultury jako antigenu. V nasi
praci jsme pro vySetfeni sér pouZili metodu ELISA s an-
tigenem navdzanym na iscoms (immunostimulating com-
plexes) Castice, kterd je vhodna pro vySetfovani vétSiho
poctu sér (B jorkman aj., 1994a). Protilitky proti N.
caninum v séru jsme nasledné potvrdili vySetfenim me-
todou IFAT.

Lindsay aj. (1990) zjistili pii vySetieni sér 229 pst
v Kansasu (USA) u jednoho titr 100, u dvou jinych psu
titr 200 a dvou dalSich psu titr protilatek 400. Ve Velké
Britdnii popisuji Trees aj. (1993) protilatky proti
N. caninum v tedéni 1 : 50 u S0 psa, 1 : 100 u osmi
pst. | : 800 u deviti psu a 1 : 3 200 u Ctyf psu z cel-
kového poctu 163 vySetienych a Lathe (1994) nasel
protlatky proti N. caninum v titru 50 u Sesti psu ze 104
vySetfovanych. Bjorkman aj. (1994b) povazuji za
diagnosticky titr pii metodé IFAT hodnotu 80 a uvadéji
tento titr pouze u jednoho psa z 398 vySetienych sér psu
ve Svédsku. V Dansku zjistili Rasmussen aJen-
sen (1996) metodou IFAT protilatky proti N. caninum
u 13 z 98 vySetiovanych (séroprevalence 13.3 %). Ve
dvou pripadech byl titr protilitek 320 a v dalSich sé-
rech pak zjistili specifické protilatky v fedéni 1 : 160.
V nafem piipadé jsme zjistili metodou IFAT v séru po-
zitivniho psa opakované (v rozmezi 10 mésica) titr 160.

Dubey a Lindsay (1996) shrnuli svoje zkuse-
nosti se sérologickou diagnostikou neosporozy pst a uva-
déji, ze ve viech pripadech klinické neospordzy psu byl
utr protilatek pii metodé IFAT vysSi nez 200. Dubey
a Lindsay (1996) rovnéz zpracovali dostupné udaje
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o klinickych pfiznacich ncosporézy psa. Z jejich pre-
hledu je ziejmé, Ze u fatdlnich piipadl neosporozy St¢-
nat a neosporozy mladych psi pievazuji nervové kli-
nické pfiznaky. Kozni léze ve spojitosti s necosporézou
jsou popisovany u psu starSich (6, 12 a 15 roku). Pfimo
v zanétivém exsudatu z téchto koZnich 1ézi prokazali
Dubey aj. (1988a, 1995) tachyzoity N. caninum. V na-
Sem piipadé jsme exudat z koznich lézi na pfitomnost
tachyzoit N. caninum nevySetfovali a neméli jsme ani
moZnost extirpovany novotvar histologicky vySetfit.
Vyvojovy cyklus kokcidie N. caninum neni doposud
objasnén. Vzhledem k podobnosti s jinou heteroxenni
kokcidii T. gondii se vieobecné uvazuje o dvouhosti-
telském charakteru N. caninum a predpoklada se, 7¢
definitivnim hostitelem N. caninum je volné Zijici ma-
sozravec (Dubey a Lindsay, 1996). Pes, u kter¢-
ho jsme prokazali neosporézu je intenzivné vyuzivin
k loveckym tcelim a je krmen syrovym masem.
Trebaze u naSeho pacienta nebyla jednoznacné potvr-
zena souvislost mezi koZnimi, resp. nervovymi pfiznaky
a neosporozou, prikaz specifickych protilatek proti N.
caninum potvrzuje vyskyt tohoto onemocnéni v Ceské
republice. S neosporézou psi, ale 1 skotu, je proto nutno
pocitat také v klinické praxi ceského veterinarniho Iékare.

Podékovani
Autofi jsou zavazani dr. J. P. Dubeyovi (Agri-
culuture Rescarch Service. US Department of Agricul-

ture, Beltville, MD, USA) za poskytnuti kmene N. ca-
ninum NC-1.
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REVIEW ARTICLE PREHLED

DIFFERENTIAL ANTIGENS OF LEUKOCYTES OF DOG, CAT,
HORSE, PIG AND RUMINANTS

DIFERENCIACNI ANTIGENY LEUKOCYTU PSA, KOCKY, KONE,
PRASETE A PREZVYKAVCU

M. Faldyna

Veterinary Research Institute, Brno, Czech Republic

ABSTRACT: Differential antigens or clusters of differentiation (CD antigens) are molecules on the surface of cells, which
are bound with immunity system, having different functions. Two important diagnostic tools — cell fusion techniques and
flow cytometry — helped to develope the knowledge about these antigens. Knowledge of CD antigens and subpopulations of
animal leukocytes is employed for the study of diseases’ pathogenesis. Results from literature about the distribution of CD
antigens of leukocytes of dog. cat, horse, pig and ruminants are summarized in this paper.

dog: cat: horse; pig: ruminants: subpopulations

ABSTRAKT: Diferenciacni, neboli CD antigeny jsou molekuly na povrchu bunék svizanych s imunitnim systémem a maji
razné funkce. Rozvoji pozndni t&chto antigent pomohlo zavedeni dvou vyznamnych diagnostickych nastroji — hybridomové
technologie a pratokovych cytometrii. Znalosti o CD antigenech hospodarskych zvifat a fyziologickych pomérech zastoupeni
jednotlivych subpopulaci leukocyttl v periferni krvi a lymfoidnich orgdnech se vyuZiva ke studiu patogeneze onemocnéni bud
pfimo imunitniho systému, nebo onemocnéni, v jejichZ rozvoji se ucast imunitniho systému pfedpokladd, anebo kone¢né
onemocnéni, jejichz nasledkem je sniZeni aktivity nebo jiné poikozeni imunitniho systému. V prici jsou shrnuty literdrni

poznatky o distribuci CD antigenti leukocytli psii, kocek. koni, prasat a pfezvykavci.

pes; koCka; kuii; prase; prezvykavci: subpopulace

UvoD

Diferenciacni neboli CD (cluster of differentiation) an-
tigeny jsou molekuly na povrchu bunék uzce svazané
s funkci imunitniho systému. Objevuji se v raznych fa-
zich vyvoje nebo aktivace buiiky, nékteré maji funkci
adhezivni, jiné jako receptory pro antigen, frakce komple-
mentu, interleukiny nebo jiné biologicky aktivni ldtky.
Strukturdlné se maze jednat o monomery, kovalentné va-
zané nebo nevazané homodiméry nebo heterodiméry.
Podle jejich orientace v membrané se daji rozliSit Ctyfi
ypy.

Rozvoji poznani téchto antigenti napomohlo zavede-
ni dvou vyznamnych diagnostickych nastrojia. V roce
1975 popsali Kohler a Milstein hybridomovou
technologii, metodu pfipravy monoklondlnich protild-
tek pomoci fuze bunék nadorové linie se splenocyty
nebo lymfocyty z imunizované myS$i nebo krysy. Za
tento objev ziskali v roce 1984 Nobelovu cenu. Dile to

byl vyvoj a zavedeni priatokovych cytometri, které jsou
schopné analyzovat vlastnosti jednotlivych bunék pfi
jejich pruchodu laserovym paprskem, a to az rychlosti
5 000 bunék za sekundu. Kombinaci analyzy objemu
bunky a rozptylu paprsku vyvolaného stupném granu-
lace cytoplazmy se daji snadno odlisit jednotlivé typy
leukocytii. Inkubaci bunék s monoklonalni protilatkou,
kterd byla konjugovéina fluorochromem, se ziskaji in-
formace o procentu bunék ze sledované populace, které
maji na svém povrchu dany antigen vyjadien i v jakém
mnoZstvi je tento antigen pfitomen, tj. exprimovan. Sou-
Casnym pouZitim nékolika monoklonélnich protilatek
konjugovanych fluorochromy o rizném emisnim spek-
tru se daji ziskat informace o riznych antigenech ex-
primovanych na jednotlivych buiikach.

Rozvoj vyzkumu povrchovych antigen leukocyti si
vynutil zavedeni ur¢itého systému klasifikace. Za timto
tucelem se uskutecnilo v roce 1982 v PafiZi prvni pracovni
setkdni o lidskych leukocytarnich antigenech, kde byl za-

* Supported by the Grant Agency of the Czech Republic (Grants Nos. 524/96/0267 and 524/97/0948).
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lozen CD systém. V soucasné dobé je popisovino na
povrchu lidskych leukocytl pres 160 CD antigenti.

Prehled exprese nejdalezitéjsich CD antigenti na po-
vrchu lidskych leukocyta:

viechny leukocyty CD45
viechny T lymfocyty CD2
maturované T lymfocyty CD3

T lymfocyly — pomahacské CDh4

T lymfocyty — cytotoxické CD8
viechny B lymfocyty CD19, CD20
maturované B lymfocyty CD21

NK buiiky. pfirozeni zabije¢i  CD16. CD56
neutrofilni granulocyty CD13, CD66, CDI15
monocyty CD14, CDI13
Faktu, ze povrchové antigeny jsou charakteristické

pro ur¢ité subpopulace bunék, jejich stadium diferen-

ciace nebo aktivace, se vyuziva pfi fenotypizaci leuko-
cytd. Zakladni metody umoziujici fenotypizaci jsou
dvé: pritokova cytometrie a imunohistochemie. Pruto-
kovi cytometric je vhodnd pro bunécéné suspenze. je
schopna analyzovat velké mnozstvi bunék v kritkém
Case, umoziiuje uplatnit viceparametrovou analyzu jed-
notlivych bunék. Nevyhodou je nutnost pracovat s cer-
stvym materidlem a fakt, ze poridit pristrojové vybave-
ni je nakladna zdleZitost. Imunohistochemie je vhodna
pro bunéné natéry a histologické preparaty. Vyhodou
je moznost vizudlniho posouzeni morfologie a tkanove
lokalizace sledovanych bunék. Dalsi vyhodou je moZnost
skladovat vzorky pred vySetfenim ve zmrazeném stavu.
Fenotypizace leukocyti je dilezity ndstroj. ktery se da
vyuzit k fadé diagnostickych nebo studijnich stanoveni:

1. Stanoveni subpopulaci leukocyta jako jeden z para-
metrt imunokompetice organismu. Jedinec muze
byt primarné (vrozené) nebo sekundarné (ziskan¢)
imunosuprimovan.

2. Stanoveni subpopulaci leukocytt pred onemocné-
nim, v prubéhu a po onemocnéni ke studiu etiologie,
patogeneze a nasledkt tohoto onemocnéni. Néktera
onemocnéni se rozvijeji jen v pripadé imunosupri-
movaného pacienta, u jinych je imunosuprese nasle-
dek tohoto onemocnéni a kone¢né existuji také one-
mocnéni postihujici piimo imunitni systém.

3. Stanoveni fenotypu nadorovych bunék. V piipadé na-
dortt hemopoetické tkané muiZze jedna subpopulace
zceela vytlacit subpopulace ostatni. Déle maze dojit
k tzv. asynchronni expresi, tj. koexpresi Casnych
(vyskytujicich se v Casné fazi vyvoje buiiky) a pozd-

nich znakd. Dalsim jevem je vyjadieni aberantnich
znaki, coz je piitomnost znaka typickych pro urci-
tou bunécnou linii na bunk

ach linie jinc,

Funkei jednotlivyeh antigend, a tim i rznych sub-
populaci lymfocyti, se zabyva rada védeckych praci
areview (Mosmann aj.. 1986: Mosmann a Coff-
man,l989; Bierer aj, 1989; Parnes. 1989 Haas
a)..1990; Rudd, 1990: Cox a Liew. 1992: Kou-
bek, 1992).

Cilem t€to price je podat prehled o drovni znalosti
v oblasti leukocytarnich antigent domacich a hospo-
daiskych zvifat s prihlédnutim k odlisnostem u jednot-
livych druha.

PES

V roce 1992 popsali Gebhard a Carter pét
monoklondlnich protilitek proti povrchovym lymfocy-
tarnim antigenam psa. Jedna z nich se vazala s antige-
nem spolecnym vem T lymfocytam (pan-T lymfocy-
tarni antigen). dvé se vazaly s antigenem CD4 a dvé
s antigenem CDY (Gebhard a Carter. 1992). Ji-
nymi auwtory byly popsany dalSi protilitky proti antige-
num CD4 a CDS (Moore aj.. 1992: Voss aj. 1993).

Meznikem ve studiu CD antigenu psa byl 1. mezi-
narodni workshop v Cambridgi v roce 1993 (Cob-
bold a Metcalfe, 1994). Zde bylo testovano 127
monoklonalnich protildtek pripravenych v 29 laborato-
fich celého svéta. Byly charakterizovany protilatky de-
linujici antigeny CDS. CD4, CDS a Thy-1 na T lymfo-
cytech, dale skupinu CDI1I/18. CD44 a CD45/45R.
Blize definovany byly také protilitky vizajici se na
krevni desticky (ast CD41). na B lymlocyty a na gra-
nulocyty (patrné CD15). Velka skupina protilitek se
vizala na MHC-II antigen (Cobbold a Metcal-
fe, 1994).

Antigen Thy-1. povazovany

a marker T lymfocytu,

je exprimovan u pst také na ¢asti monocyta a granulo-

cyta periferni krve a epiteliich ledvinovych kanalku
(Cobbold a Metcalfe. 1994). Metodou imuno-
histochemie byl nalezen také na nékterych tkanovych
strukturdch, jako je fibroblast, retikularni bunky a také
obal perifernich nervi (Rabanal aj.. 1995). Naopak
antigen Thy-1 nebyl nalezen na tkanovych makrofiazich
ani granulocytech. Tento rozdil od bun¢k v periferni
krvi autoii vysvetluji bud ztratou tohoto antigenu pii

1. Zastoupeni subpopulaci lymfocyta v periferni krvi psa (%) - Distribution of lymphocyte subpopulations in the peripheral blood ol dog (%)
Citace' panT CD5* Cha* CDY* CD4/CDR
Gebhard a Carter (1992) 60,0 9.0 9+8 18.0 % 7.0 -
Moore aj. (1992) 46,4 £ 8.1 164 £ 8.%

Dirscherl aj. (1995) - 71.0 = 10.4 40.0 £ 7.5 19.0 = 3.6 23303
Chabanne aj. (1995) 63,5% 12,5 82548 47.5 £ 8.8 19.3 = 4.0 2,6 208
Rivas aj. (1995) - 27.9-33.6 17.7-18.6 1.6-1.8

'reference
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opusténi periferni krve nebo tim, Ze exprese antigenu
Je tak nizka, ze metodou imunohistochemie nemohl byt
detekovan (Rabanal aj., 1995). Jako lepsi charak-
teristicky znak pro T lymfocyty je patrné antigen CDS,
ktery, na rozdil od exprese u lidi a hlodavei, neni u psi
exprimovan na zadnych B lymfocytech. T lymfocyty se
podle miry exprese CDS dale daji rozdelit na vesi sku-
pinu bunék s vysokou expresi (jsou také CD4" nebo
CDS8") a mensi skupinu bunék s nizsi expresi (repre-
zentuji gama/delta bunky nebo NK-populaci) - Cob-
bold a Metcalle (1994).

Monoklonalnich protilatek definovanych na workshopu
Je rznymi autorskymi kolektivy vyuzivano ke studiu za-
stoupeni subpopulaci lymfocytd v periferni krvi i v riz-
nych organcech jak dokumentuji tab. I az III. Zavislost
na véku sledovali na skupiné 47 labrador-retrievert
Greeley aj. (1996) a dospéli k vysledkam prezento-
vanym v tab. IV.

Rabanal aj. (1995) popisuji vysledky imunohis-
tochemické detekee leukocyti pomoci monoklonalnich
protilatek ve tkanich psa. Z jejich vysledki je patrné.

1. Zastoupeni subpopulaci lymfocyti v tkanich psa (%)

ze viechny lymfocyty parakortikdlnich a interfolikular-
nich oblasti miznich uzlin, tonzil, Peyerovych plaka
a margindlnich zén sleziny byly CD5%/Thy-1*, 70 az
80 % bylo CD4 a 20 az 30 % bylo CD8 pozitivnich.
V thymu byl pomér CD4/CD8 3 : 2, nebot protilatkou
proti CD4 antigenu byl znagen i povrch epitelidlnich
bunék thymu. Na druhou stranu nezjistili antigen CD4
na granulocytech, coZ kontrastuje s ndlezy autord
Moore aj. (1992) na granulocytech periferni krve.
Tito autofi totiz popisuji vysokou frekvenci CD4 na
nestimulovanych neutrofilech jako jev odliny od ex-
prese tohoto antigenu u ostatnich sav¢ich druhd.

U antigenu CD18 se pfedpoklada velky vyznam v tki-
fovém tropismu psich epidermotropnich lymfosarkomu.
Bylo totiz sledovdno zvySeni exprese tohoto antigenu
na psich T buiikdch, které infiltrovaly epidermis (M oo -
re aj., 1990). Je popsana rizna intenzita exprese komple-
xu CD11/18 na raznych typech bunék. NejvysSi expre-
se byla zaznamendna na granulocytech, nejslabsi na
lymfocytech, kde na T liniich bunék byla zaznameniana
vyssi exprese (Danilenko aj., 1992). Byla téZ po-

Distribution of lymphocyte subpopulations in tissues of dog (%)

Citace' Tk’ Ccp4* cpg* CD4/CDS
thymoceyty®

Moore ajp (1992) malé? 44+ 19 26+35 87.6 + 8.8
velké® 254162 9.5+29 328+£75
slezina® 45+38 1258 04+ 03

B thymus’ 74+7 59£13

Gebhard slezina 12+4 63 -

A Carteri(iond) kostni diei® 13 <2 -
mizni uzlina” 268 9% -

Voss a) (1993) s - o i
slezina - 24 -

Rivas aj. (1995) thymus 773 68,9 -

1 ‘ 2 ) 4 S 6 7 N, Y, .
reference, “tissue, “thymocytes, “small, “large. “spleen. ‘thymus. “bone marrow. “lymphatic gland

111. Zastoupeni subpopulaci lymfocytii v bronchoalveolarni lavazi psa (%) - Distribution of lymphocyte subpopulations in the bronchoalveolar

lavage of dog (%)

Citace' panT CDhs* CD4* CD8* CD4/CD8
Dirscherl aj. (1995) = 75.0 £ 10,5 36.0 £ 8.6 29,5+ 12,0 1.3£06
Vail aj. (1995) 52.0£35 - 219+ 64 178 £5.0 1.3 £0.5

-~
reference

IV, Vliv véku na zastoupeni subpopulaci lymfocyti psa v % (Greeley aj.

subpopulations in dog (%)

1996) -- Effect of age on the distribution of lymphocyte

Vik (roky)' 24 5.8 9.1

B lymfocyty® 163 + 4.0 11.4+42 124 £4.6
T lymfocyty* 78.6 + 4.8 86.1 +4.4 857 3.6
Cha~ 46,8 + 4.8 44,6 £ 6,5 43,0+ 47
cDg’ 248+ 7,0 33.4 6,0 290 + 6,8

2 3.
lzlgc (ycars). “B-lymphocytes. "T-lymphocytes
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pséna deficience adhezivnich molekul CD11/18 u ple-
mene irsky setr a jeho kfizenci (Giger aj., 1987;
Trowald-Wigh aj., 1992, 1993).

Jednou z praci, ktera vyuziva monoklondlnich pro-
tilatek a znalosti o fyziologickych pomérech v zastou-
peni subpopulaci lymfocytl psa je prace, ktera referuje
o zménach v prabehu hluboké pyodermie némeckych
ov&ika (Chabanne aj., 1995).

KOCKA

Prestoze znalosti o CD antigenech kocek jsou hlav-
né diky studiu patogeneze infekce felinnim imunodefi-
cientnim virem pomérné rozsahlé, zatim nebyl uspofa-
dan mezinarodni workshop, na kterém by byly testoviny
a porovnany dostupné monoklondlni protilatky.

V roce 1986 byla popsiana monoklondlni protilitka
FT2, které byla charakterizoviana jako antu-CD8 (K lotz
a Cooper.1986)avprici Ackley aj. (1992a) byla
charakterizovana anti-CD4 protilitka. Procenta lymfo-
cytl, na jejichZ povrceh se tyto dvé protilatky vazi. j
dokumentovina v tab. V. Zavislost procentudlniho za-

V. Zastoupeni subpopulaci lymfocyti v periferni krvi kocky v %
(Ackley aj.. 1990a: Klotz a Cooper. 1986) - Distribution
of lymphocyte subpopulations in the peripheral blood of cat (%)

) 2 | Periferni | Mizni s | Kostni
Tkan Thymus revd wzlina? Slezina dicii®
CD4* 52:%3) 28'&'S 39+2 14 £ | 2
CD8' 76 £ 11 15+£9 - 148 1£2

2 ) 4 ) [
"tissue. thymus, “peripheral blood, “lymphatic gland, “spleen, "bone
marrow

VI. Zastoupeni subpopulaci lymfocyta periferni krve kocky v zivis-
losti na pohlavi v % (Hoftmann-Fezer aj. 1992) - Distribu-
tion of lymphocyte subpopulations in the peripheral blood of cat
according to sex (%)

Pohlavi' CD4a* cpy* CDA/CDY
Samec? 348+ 88 13,7+ 5.0 29+ 1.2
Samice? 429+ 88 13,0 32 3.6+ 1.5

1 2 3
sex, “male, “female

VII. Srovnani exprese antigeni CD4, CD8 a CD5 u kocky v %
(Ackley a Cooper, 1992) - Comparison of the expression of
CD4, CD8 and CDS5 antigens in cat (%)

Orgin' Cp4* cDg* CD5*
Thymus® 54+13 63 + 4 90 + 6
Mizni uzlina® 3942 20+2 63+5
Slezina* 14+ 1 9% 1 22:32
Kostni dieq’ 2 3 5

Periferni krev® 25+4 18+3 44+5

! 2 3 : 4 5 o
organ, “thymus. “lymphatic gland. “spleen. "bone marrow, “periph-
eral blood
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stoupeni CD4 a CDS8 pozitivnich lymfocyti na pohlavi
zkoumali Holfmann-Fezer aj. (1992), kiefi ke své
praci pouzili stejné protilatky. Zjistli signifikantni rozdily
v zastoupeni lymfocytd CD4 pozitivnich (tab. VI). Ac-
kley a Cooper (1992) popsali monoklonalni pro-
tilitku, ktera byla stanovena jako anti-CDS5. Pomoci
této protildtky byla popsana exprese antigenu CDS na
burnikdch imunitniho systému kocky. Byl nalezen na
viech buitkich CD4% a CD8* a na malé subpopulaci
CD47/CD87/IgM ™. CDS5 u kocky neni exprimovan ani
na B lymfocytech ani na dalSich bunécnych typech.
Dile autofi provedli srovnani exprese CDS s expresi an-
tigeni CD4 a CD8 (tab. VII).

Vlivem véku na zastoupeni subpopulaci lymfocyta
periferni krve u kocek se zabyva price Sellon aj.
(1996). Z této prace plyne, Ze stav jeden tyden pred na-
rozenim je charakterizovin vysokym absolutnim poc¢tem
lymfocytt, malym mnozstvim T lymfocyti a velkym
poctem B lymfocytu a bunék. které jsou negativni na
pritomnost pan-T markeru i na expresi povrchového
imunoglobulinu (tzv. null buiky). V dobé porodu do-
Jde k prudkému poklesu celkovych lymfocyta. null-bu-
nck a B lymfocyta, naopak k vzestupu procentudlniho
zastoupeni T lymfocyta a z nich hlavné CD4 pozitiv-
nich bunck. Absolutni poc¢et T lymtocyta z davodu po-
klesu celkovych lymfocyti stoupa pomaleji a u CD4
pozitivnich buné¢k dokonce klesa. V obdobi po porodu
do véku ¢ty tydna dochdzi k vzestupu celkovych lym-
focytd a B lymfocyti. u ostatnich subpopulaci k Zid-
nym dalS$im zasadnim zméndm nedochizi.

Protilitka proti antigenu CD45, ktery je exprimovin
na viech lymfoceytech, granulocytech i monocytech by-
la popsana v pracech Masuoka a). (1992) a Hunt
aj. (1995). Problematikou exprese MHC antigenu druhé
tridy (MHC-II) se zabyvali Rideout aj. (1990) a je-
jich vysledky jsou shrnuty v tab. VIIL. Ddle v praci
Hunt a McConnell (1995) je popisovina mira
exprese MHC-IT antigenu na jednotlivych druzich lym-
focyti. Autofi popisuji, ze lymfocyty periferni krve
a miznich uzlin tvoii jednotnou populaci, zatimco thy-
mocyty a splenocyty se podle miry vyjadieni antigenu
daji rozdélit na dvé subpopulace.

Walker aj. (1995) popsali dvé populace lymfocy-
i lisici se velikosti. Ve své prici srovnavali zastoupeni
jednotlivych CD antigenti na téchto dvou skupindch
v zivislosti na zdravotnim stavu kocek. Nezdvisle na
klinickém onemocnéni maji FIV negativni kocky vetsi

VI Exprese antigenu MHC-1I na jednotlivych populacich leukocy-
i kocky v % (Rideout aj. 1990) — Expression of MHC class [1
antigen on the populations of leucocytes of cat (%)

Buiiky' % MHC-11+
Char 8802 + 7.30
Chy* ¥5.99 + 11.46

B lymfocyty? 99.47 £ (0,45

Monocyty* 95.06 + 7.35

\ ) 3y
cells. “B-lvmphocytes, “monocytes

o
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absolutni pocet malych lymfocyti. Tyto malé lymfocy-
ty maji véts§i zastoupeni CD4 pozitivnich bunék nez
velké. U skupiny FIV negativnich a klinicky zdravych
kocek je v populaci malych lymfocytd vice CDR* neZ
v populaci velkych, ale u FIV pozitivnich nebo klinic-
ky nemocnych tento rozdil nebyl sledovin. Pocet ma-
Ilych B lymfocytt byl podobny u FIV negativnich i po-
zitivnich. U velkych lymfocyta nebyly shledany zadné
rozdily v zastoupeni subpopulaci ve vztahu k FIV in-
fekci. Z toho plyne, ze FIV infekce postihuje jen malé
lymfocyty.

Monoklondlnich protilitek proti znamym CD anti-
genum je vyuZzivano ke studiu patogeneze a moznosti
ovlivnéni nékterych chorob kocek. Nejvétsi pozornost
je vénovana infekci virem felinni imunodeficience, kte-
ra slouzi jako model pro studium infekce HIV u lidi (A ¢ -
kley aj., 1990b; Quackenbush aj, 1990; Hoff-
mann-Fezer aj., 1992; Lehmann aj. 1992:
Willett aj., 1993; Walker aj.. 1994: Hof-
mann-Lehmann aj., 1995).

KUN

V roce 1991 probéhl v Cambridgi prvni mezindarodni
workshop o kofiskych leukocytarnich antigenech (Ky d d
a).. 1994). Bylo prezentovano 86 monoklonalnich pro-
tilatek z péu laboratori USA a Velké Britanie. Tyto
protilatky byly podle specifity charakterizovany jako
anti-CD4, CDS, CD8, CD11a/18, CD13 a CD44 a dile
anti-MHC-I a MHC-II. Nékteré protilatky se vazaly na
antigeny, které nemély v dobé workshopu stanovenu ana-
logit v humanni oblasti, a proto byly oznaceny EqWCI
az 4 (Kydd aj., 1994). Vysledky tohoto workshopu

IX. Piehled vysledki pryniho workshopu o konskych leukocytirnich
antigenech v % (K ydd aj., 1994) — Summary of results of the first
workshop on leucocytic antigens of horse (%)

dokumentuje tab. IX. V roce 1995 byly definoviny dal-
§i protilatky prezentované na druhém workshopu, ktery
probéhl v Kalifornii. Jedna se o anti-CD2 (dfive
EqWC3), CD28 (diive EQWC4) aCD3 (Lunn aj., 1996).

Blanchard-Channell aj. (1994) popsali pro-
tilatky proti CD3 a CDS a vyuzili je spolu s protildtkou
proti povrchovym imunoglobulinim (slIg) pro néktera
srovnani, jejichz vysledky dokumentuji tab. X a XL
Srovnanim subpopulaci lymfocyta v periferni krvi a bron-

X. Srovnani exprese CD3, CDS a slg u koni rizného véku v %
(Blanchard-Channell aj., 1994) - Comparison of the expres-
sion of CD3, CDS and slg in the peripheral blood of horses of
different ages (%)

vek! CD3* CDs* slg*
Do | roku? 45-73 45-72 28-53
3-5 let? 60-72 72-75 11-30

1 2 3
age. “less than one year, "3-5 years

X1 Srovnani exprese CD3, CDS a slg v lymfoidnich organech koné
v % (Blanchard-Channell aj., 1994) — Comparison of the expression
of CD3. CDS and slg in the lymphoid organs of horse (%)

Orgin' cD3* CDs* slg+
Thymus® 40-58 60-91 1-5

Axilarni MU? 60-71 47-12 23-33
Mesenterialni MU* 51-71 53-71 11-44

'urgun, 2lhymus. “uxillnry MU. *mesenteric MU

XI1. Srovnani exprese CDS, CDS8 a slg v periferni krvi (PBL) a bron-
choalveolarni lavazi (BAL) koné v % (Mc Gorum aj., 1993) - Com-
parison of the expression of CDS, CD8 and slg in the peripheral
blood (PBL) and bronchoalveolar lavage (BAL) of horse (%)

s -, . Subpopulace' PBL BAL
Z 2 B cDns* 52,3-82.8 94,4-97.6
igen! 2 < =
Adtigen PBL H H E cDg* 20,5-37.7 48.0-63.0
2 oy =
= @ S B lymfocyty? 17.2-37.7 2.4-56
54~ 9-92 3-5 s B
€ha 479 199 0 lsubpopulnuon. “B-lymphocytes
CDs 51-85 44-97 3-12 0
CD8 1-10 13-17 0-3 0
CDI11w/I8 50-99 70-98 16-71 72-100 XIIL Srovnini exprese CD2, CDS, CD4. CD8 a slgM na lymfocy-
cDI13 0 0 0 97 tech periferni krve (PBL) a bronchoalveoldrni lavize (BAL) koné
5 v % (Hines aj.. 1996) - Comparison of the expression of CD2,
CD44 57-99 78-99 36-74 99 CD5. CD4, CDS8 and slg in the lymphocytes of the peripheral blood
MHC-1 98-100 99 95 100 (PBL) and bronchoalveolar lavage (BAL) of horse (%)
MHC-11 16-87 66-88 46-93 0 Antigen' PBL BAL
B-marker 4-31 0-7 48-99 0 cD2* 70+ 8 83+ 11
EqWClI 9-71 22-74 18-52 24-90 CDs* 74+7 8+ 11
EqW(C2 24-95 50-100 2-40 7-100 CDh4* 62+8 58+ 13
EqW(C3 52-86 73-94 4-7 1-31 CD8* 18+ 5 39+7
EqWC4 2-12 3-15 0-4 0 slgM* 23+9 4+7
l:m(igv:n. :T-Iymphncylcs. ‘H-Iymphucy!cs, "gr:mulncylc\ 'anligt:n
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choalveolarni lavazi se zabyvaly price McGorum
aj. (1993) — tab. XII a Hines aj. (1996) — tab. XIIIL.

Srovnanim lidskych a koiiskych leukocytarnich dife-
renciacnich antigent se zabyva piehlednd prace Lunn
(1993).

PRASE

Studium CD antigent prasat doznalo znaéného rozvoje
diky vyuziti prasat ke studiu transplantanich postupi.
V roce 1992 vyvrcholil prvni mezinirodni workshop
zabyvajici se charakterizovanim monoklonalnich proti-
latek proti jednotlivym CD antigenim prasat (Lun -
ney aj., 1994). Bylo zde prezentovano 136 monoklo-
nalnich protilatek, které byly charakterizovany jako
anti-CDI1, CD2, CD4, CDS, CD6, CD8, CD21, CD25,
CD18, CD44, CD45 a CD45R. Dile zde byly prezen-
tovany protilatky proti antigenim, které zatim nemaji
definovanou homologii v huménni oblasti a jsou proto
oznacovany jako ,SWC". Jedni se o SWCI a SWC2
na T lymfocytech, SWC3 na buiitkdch myeloidni fady.
SWC4 a7 SWC6 na null-buikich (viz nize) a SWC7
na B lymfocytech (Lunney aj. 1994). V roce 1995
byl ukonéen druhy workshop, ktery k protilatkam z pr-

vého pritadil jesté antu-CD3, CDI16 a CD29 a SWCS
a SWC9 (Saalmiiller aj.. 1996).

Vyraznym znakem prasecich T lymfocyta je distri-
buce antigeni CD4 a CD8, ktera je odlisna od distribu-
ce téchto antigent u ostatnich, v této praci popisova-
nych, druhi. Pomoci téchto antigena se T lymfocyty
daji rozdélit na Ctyfi populace. Jejich procentudlni za-
stoupeni v periferni krvi dokumentuje tab. XIV. V pra-
c¢i Zuckermann a Gaskins (1996) je popsiana
také distribuce téchto bunék v lymfoidnich organech
prasat Sest az sedm mésicu starych (tab. XV). Zuc-
kermann a Husmann (1996) popsali zivislost
zastoupeni CD4/CDS dvojité pozitivnich lymfocyti na
véku prasete. Z vysledka plyne, Ze jejich procentudlni
zastoupeni stoupd s vékem, a to ze 2 % ve véku jeden
tyden, pres 15 % ve véku 12 az 20 mésica az po 35 %
ve véku 45 az 54 mésice. Totéz plati také o zastoupeni
v lymfoidnich organech. S timto nalezem koreluji také
vysledky autord Summerfield aj. (1996) a Pes-
covitz aj. (1994). Zda se proto, ze tyto bunky mohou
hrat dlohu jako pamétové T lymfocyty (Zucker-
mann a Husmann, 1996). Zastoupenim subpopu-
laci lymfocytd v zavislosti na véku se zabyvi i price
Joling aj. (1994) — tab. XVL

XIV. Zastoupeni subpopulaci T-lymfocytd prasat podle exprese antigeni CD4 a CD8 v periferni krvi (%) — Distribution of T-lymphocyte
subpopulations in the peripheral blood of pigs according to the expression of CD4 and CD8 antigens

Citace' CD4*/CD8 CD4 /CD8* CD4'/CD8* CD4 /CD8
Saalmiller aj. (1994b) 27 34 16 23
Saalmiiller a Bryant (1994) 25 40 15 20
Pescovitz aj. (1994) 30 21 6 43
Summerfield aj. (1996) 18 44 23 15
Zuckermann a Gaskins (1996) 17+2 30+4 12+1 40+ 2

'reference

XV. Zastoupeni subpopulaci T-lymfocytii prasat podle exprese antigeni CD4 a CD8 v lymfoidnich orginech v % (Zuckermann a
Gaskins, 1996) - Distribution of T-lymphocyte subpopulations in the lymphoid organs of pig according to the expression of CD4 and

CDS8 antigens

Tkaii' CD4*/CD§" CD47/CD8* CD4*/CD8* CD47/CD8
Periferni krev? 17+2 304 12+ 1 a0 +2
Tonsily* 13+4 153 18+4 S5+ 6
Retrofaryngealni MU* 24+ 4 27+8 13+£4 362
Mandibuldrni MU* 2846 30+ 6 10 %2 2W+4
Bronchidlni MU® 2842 2+5 12+2 25
Mesenterialni MU’ 23+6 30+ 10 12+4 R
Jejunalni Peyerovy plaky® 12+£3 28+ 4 10+2 S1L+4
PP proximilniho ilea” 8+2 14+4 113 68 +7
PP medialniho ilea'” 8+4 8+3 4+2 79+3
PP distilniho ilea'' 1+2 18+4 125 59+7

MU = mizni uzlina - lymphatic gland: PP = Peyerovy plaky - Peyers plagues

'tissue, 2|')eripheml blood, *tonsils, 4retmph.'xryngenl MU, *mandibular MU, “bronchial MU, "mesenteric MU. Yjejunal Peyers plaques.

‘meximul ileum PP, ""medial ileum PP, ''distal ileum PP
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XV Vliv véku na zastoupeni subpopulaci lymfoeyta v periferni krvi skotu v % (Joling aj. 1994) — Effect of age on the distribution of

lymphocyte subpopulations in the peripheral blood of cattle

Marker 1. tyden' 4. tyden? 10. tyden? 40. tyden*
cp2* 37+ 9 4979 62+8 65+7
cp4* 29+ 19 36+6 376 3310
CD§* 15+5 2%5 2946 284 11
Ig* 15413 2148 2046 17+4
| CD2/lg” 48 +£ 19 29+ 16 176 17 £ 10

"Ist week. 4th week. *10th week. *40th week

Pomoci antigenu CD8 se daji T lymfocyty dale rozde-
lit podle intenzity exprese tohoto antigenu na buiiky s vy-
sokou a nizkou expresi (Saalmiiller aj., 1994a) a po-
moci exprese antigenu CDS5 se daji délit na:

— CDS5 s vysokou expresi antigenu (55 az 57 %), které
jsou zaroveit CD4*/CD8™ (funkéné helper-buiiky), ne-
bo CD47/CD8* (viz vyie), anecho CD47/CD8* s vyso-
kou expresi (na MHC-1 zavislé cytotoxické bunky):

— CDS5 s nizkou expresi antigenu (9 az 11 %), které
zahrnuji vétSinu CD4 /CD8 ™ T lymfocytu, které by-
ly charakterizovany jako CD2™ null-buiiky.Tyto
buiiky dile exprimuji gama/delta formu TCR;:

— CDS5 negativni (34 %), které jsou zaroveii CD4 /CD8™
nebo CD4 /CD8* s nizkou intenzitou exprese, které
jsou funkéné charakterizovany vysokou spontanni cy-
tolytickou aktivitou a prezentuji NK bunky (Saal-
miiller aj., 1994b).

Autofi Yang a Parkhouse (1996) rozdélili T
lymfocyty pomoci monoklondlnich protilatek proti ep-
silon fetézci CD3 (Kirkham aj., 1996) a proii CD3
antigenu specifickému pro lymfocyty exprimujici ga-
ma/delta formu TCR. Vysledky jejich price by se daly
shrnout do nasledujiciho schématu:
~ bunky alfa/beta TCR se daji rozdélit do Ctyr skupin:

CD4*/CD8”

CD4*/CD8" s nizkou expresi

CD47/CD8* s nizkou expresi

CD47/CD8" s vysokou expresi
— bunky gama/delta TCR se daji rozdélit do tii skupin:

CD27/CD47/CD8™

CD2*/CD47/CD8" s nizkou expresi

CD2*/CD47/CD§”

— NK-bunky (null-bufiiky) jsou fenotypové
slg /CD2*/CD37/CD4 7 /CD8* s nizkou expresi
Expresi a biologickou funkci antigenu CD44 se za-

byvaji price Yanga a Binnse (1993a, b). Pomo-

ci protilatky proti CD44 inhibovali NK aktivitu v za-
vislosti na davee (Yang a Binns, 1993b).

Onemocnénim prasat, které je intenzivnéji studovi-
no z hlediska postizeni imunitniho systému, je infekce
virem porcinniho reprodukéniho a respiratorniho syn-
dromu. Zménami v zastoupeni subpopulaci lymfocyta
pii této nemoci se zabyva priace autord Shimizu aj.
(1996), ve které je popsin pokles CD4" lymfocyta, kte-
ry je doprovazen poklesem celkovych lymfocyti.
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PREZVYKAVCI

V roce 1989 probéhl v Hannoveru prvni mezinarod-
ni workshop o leukocytarnich antigenech skotu, ovci
a koz. Zde byly testovany, srovnavany a zafazovany
monoklonalni protilatky produkované v 16 laboratorich.
Protilatky byly ur€eny jako anti-CD1, CD2, CD4, CDS,
CD6, CD8, CDI11b, CDIlc, CD44 a CD45. Dile zde
byly charakterizovany protilatky proti antigenim, které
v 1¢ dobé nebyly urCeny, a proto byly oznaCeny jako
BoWC (bovine workshop cluster). Jedna se o BoOWCl1
exprimovany na subpopulaci T lymfocyta, ktera je cha-
rakteristickd nepfitomnosti antigeni CD4 a CD8 a kte-
ra exprimuje gama/delta formu TCR. Dale BoWC2 na
Casti bunék BoWCI" a nékterych dalSich buiikach,
BoWC3, BoWC4 a BoWCS na B lymfocytech (Ho-
ward aj., 1991). Na druhém workshopu, ktery se konal
v Budapesti v roce 1992, byly definovéiny protilatky
proti antigenum CD3, CD25, BoWC6 (na T lymfocy-
tech CD2*, ale ne na BowC1%), BoWC7 (CD2*, wC1*
i B lymfocyty), BoWC8 (na alloantigenem nebo lekti-
nem aktivovanych lymfocytech), BoWC9 (na monocy-
tech, trombocytech, granulocytech, gama/delta a B lym-
focytech a na nékterych thymocytech), BoWCI10
(subpopulace CD2* a vétSina B lymfocytii a thymocyti)
a BoWCI I (na vSech lymfocytech, monocytech, granulo-
cytech a vétdiné trombocytt, v nizké denzité t€Z na eryt-
rocytech)- Howard a Naessens (1993). Na tie-
tim workshopu byl antigen BoWC3 definovan jako
CD21 (Sopp. 1996). K seznamu definovanych proti-
latek pribyly anti-CD 14 (antigen je exprimovan na mo-
nocytech) — Berthon a Hopkins (1996), anti-
CD41/61 (antigen je exprimovéan na trombocytech) —
Mateo aj. (1996a), anti-CD62L (L-selektin, ,,homing™
receptor) — Howard (1996a) a anti-CD71 (receptor
pro transferin, na vyvojovych stadiich erytrocyti a na
aktivovanych lymfocytech) - Naessens a Davis
(1996). Do skupiny antigenii oznacenych jako BoWC
pfibyly dalsi tii antigeny. BoWCI13, exprimovany na
monocytech, granulocytech, trombocytech a malo na
lymfocytech, je mozna analogii antigenu CD31 (M a-
teo aj., 1996b). BoWCI14 se nachazi na monocytech,
granulocytech a subpopulaci B, CD4*, CD8" a BoWC1*
lymfocytd (Howard, 1996b), BoWCI5 je specificky
pro erytrocyty (Howard, 1996¢). CD antigeny koz
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XVIL Zavislost procentuilniho zastoupeni subpopulaci lymfocyta v periferni krvi skotu na véku (Wilson aj, 1996) - Percentnal distri-
bution of lymphocyte subpopulations in the peripheral blood of cattle according (o age

vek! cp2* Ch4* Cpy* gama/delta lymfoeyty
Fetus (8. mésic)’ 57+6 25 14+2 29+8
Den porodu® 323 16 £ 1 81 39+ 4
2 dny po porodu? 28%5S 18+4 61 40+ 4
4 dny po porodu® 347 204 93 35+ 4
1 mésic® 30+4 163 8+ | 25406
2 mésice’ 30+3 14+2 9+2 14
3 mésice® 26+2 101 7% 30+6
4 mésice” 35+4 1342 7+1 13+4
5 mésica'" 406 19+4 9+2 1242
Dospélé (2-4 roky)"'! 5142 29+4 10+ 1 17+3

'ugc. *fetus (8th month), ‘d;\y of parturition, % days after parturition,
15 months, "adult (2-4 years)., "gnmmn/dclm lymphocytes

Inih

XVIIL Zavislost proc i ) zastoupeni sub

laci lymfocyti v periferni krvi skotu na pohlavi (Wilson aj.,

s o O 7 bS 9
4 days after parturition. "1 month. "2 months. "3 months. "4 months.

1996) - Percentual

distribution of lymphocyte subpopulations in the peripheral blood of cattle according to sex
Pohlavi' cDp2* Char CD§* gamw/delta lymfocyty
Byk? 5246 30+ 4 1545 6+13
Kriva' 66 2 32+4 29+ 6 3410

1 2 3
sex, “bull. “cow

a ovci Jsou popisovany v samostatnych kapitolach sou-
hrni z workshop (Hein a Mackay, 1991: Da-
vis a Ellis, 1991; Hopkins aj, 1993).
Vsechny periferni lymfocyty prezvykavea se daji roz-
délit podle exprese povrchovych antigent na populaci
(Davis aj.. 1990; Howard a Leibold, 1991;
Sopp a.. 1991: Davis aj., 1993):
CDS* s vysokou expresi
CD3*/CD2*/CD4*/TCR2*
CD3*/CD2*/CD8"/TCR2"
CD3*/CD2*/CD8*/TCRI'/WCI
CD5* s nizkou expresi
CD3*/CD27/CD47/CD8 /TCRIT/WCI*
subpopulace slgM™*
slgM* B lymfocyty
Charakterizované monoklonalni protilitky proti CD
antigenam jsou vyuZivany ke studiu zastoupeni subpo-
pulaci lymfocytd skotu za fyziologickych podminek v zd-
vislosti na véku a pohlavi, jak je dokumentovino
v tab. XVIL a XVIII (Wilson aj., 1996), a na fazi lak-
tace (Park aj. 1992). Srovnanim subpopulaci lymfo-
cyta v periferni krvi a v mléku koz se zabyva prace
Guiguen aj. (1996). Dile jsou vyuzivany pfi studiu
nékterych chorob, jako jsou bovinni virova leukéza (M e i -
rom aj., 1993), bovinni virova diarhoe — slizni¢ni cho-
roba (Ellis aj., 1988; Howard aj., 1992; Lieb-
ler aj., 1995, 1996), maedi-visna (Lujan aj.. 1995).
paratuberkuldza prezvykavet (Chiodini a Davis.
1992, 1993; Little aj., 1996). Nozologickou jednotkou
je deficience adhezivnich antigeni rodiny CD11/CD 18,
oznacovana jako BLAD (bovine leukocyte adhesion
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deficiency), jez byla prokazana u skotu holstynského
plemene (Bernadina aj. 1993; Nagahata aj.
1994: Ackermann aj. 1996).

ZAVER

V praci byl podan piehled o soucasnych védomos-
tech o CD antigenech psa, kocky, koné. prasete a pre-
zvykavet. Z uvedenych adaja je patrné, ze jednotlivé
popisované zivocisné druhy se v nékterych rysech lisi.
Vyraznym znakem leukocyta psa je exprese antigenu
CD4 na nestimulovanych neutrofilech a. stejné jako
u kocek, nepritomnost antigenu CDS na B lymfocy-
tech. Zvlastnosti prasat je vysoké procento perifernich
lymfocyti exprimujicich soucasné antigeny CD4
a CD8. Konec¢né piezvykavei jsou charakteristicti vel-
kym zastoupenim lymfocytd s gama/delta formou
TCR. Piestoze v této oblasti veterinarni imunologie byl
uc¢inén znacny pokrok, vyznam téchto rozdill jesté neni
zeela objasnén.

Podékovani

Chtél bych podékovat viem, ktefi piispéli ke vzniku
této prace, a zejména MVDr. Miroslavu Tomanovi.
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GLOSSARY
BIOTECHNOLOGY

VYKLADOVY SLOVNIK
BIOTECHNOLOGIE

Bacillus thuringiensis

bakterie

biologicka diverzita

biotechnologie

v pfirodé se volné vyskytujici
mikrob, ktery vytvari bilkovinu
vybérové toxickou pro urdité dru-
hy hmyzu

organismus, ktery nema odlifené
bunécné jadro, patfi k prokaryot-
nim, DNA je zpravidla kruZnico-
vd, obsahuje 2-8 tisic gent. V pfi-
rodé rozkladaji spolu s houbami
viechny organické litky a zajis(u-
ji kolob&h prvki. Mala &ast Zije
paraziticky a zplsobuje choroby

bohatost biologickych druht

se nejlastéji definuje jako jakdako-
liv metoda, kterd vyuZiva organis-
mu nebo jejich ¢asti ve prospéch
¢lovéka a zaroven umoziuje
vlastnosti téchto organismi po-
zméfiovat tak, aby byly pro ¢lové-
ka co nejlépe vyuZitelné

Bt-kukurice

DNA

donor

enzym

fenotyp

gen

geneticky modifikovany

kukufice s genem Bacillus thurin-
giensis uréujicim tvorbu bilkoviny
toxické pro urcité druhy hmyzu

dezoxyribonukleova kyselina, po-
lymerni fetézce tvofené opakujici-
mi se jednotkami kyseliny fosfo-
re¢né a cukru dezoxyribozy, na
kterou jsou naviziny bize

darce (genu, useku DNA)

bilkovina uskute¢iujici chemické
reakce v organismu

soubor vlastnosti organismu

usek DNA plnici uréitou funkei,
nejéastéji urcujici sloZeni jedné
bilkoviny, ale také plnici regulac¢-
ni funkei

organismus vznikne tak. Ze do ge-
nomu urcitého organismu zavede-

VET. MED. - CZECH, 43, 1998 (2). 55-60


mailto:kahr@vuvel.anet.cz

genom

genotyp

glyfozit

hybridizace

in vitro

indukce mutaci

isekticidy

klonovéni

komplementarita

kriZitelnost

kultivar

mutace

patogen

peptid

me cizorodou DNA nebo RNA,
nékdy pfimo, nékdy ve formé
uméle konstruované molekuly
s genem, jehoZ pfitomnost speci-
ficky vyvola u prijemce uréitou
(poZadovanou) vlastnost

soubor vech gent uréitého orga-
nismu, tedy jak téch, které urcuji
genotyp, tak i regulacnich

soubor gent podmifujicich vlast-
nosti organismu

N-fosfonomethylglycin, obchodni
ndzev Roundup, vyrdbi firma
Monsanto chemicky pfipravek po-
tlacujici rust rostlin, zpravidla za-
méfeny proti plevelim

obecné kfizeni, v molekularni gene-
tice se tim rozumi vzdjemné prikla-
dani fetézcu nukleovych kyselin
podle pravidel komplementarity

znamend mimo Zivy organismus
(,,ve zkumavce")

umélé vyvoldani mutaci lidskym
zasahem (napf. zafenim. chemika-
liemi apod.)

prostiedky k hubeni uréitého
hmyzu

obecné nepohlavni mnoZeni jedin-
ce, v molekularni genetice po-
mnoZeni tseku DNA pfi mnoZeni
bakterie, do které byl vnesen

specifické pérovani fetézcd nuk-
leovych kyselin tak, Ze proti bazi
T je baze A, proti bazi G biaze C

schopnost dvou organismu dat po-
hlavni potomstvo

typ odrudy rostlin pfipraveny
Slechténim

zména genetického zdkladu (kyse-
liny dezoxyribonukleové), které
se muze, ale nemusi projevit dé-
di¢nou zménou vlastnosti

organismus zpusobujici chorobu
fetézce aminokyselin, zpravidla

kratdi neZ bilkovina a nezformo-
vany do tvaru bilkoviny
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pesticid

plazmid

polygenni

polyploidizace

rekombinantni DNA

rezistence

RNA

RR séja

signilni gen

somatické buiiky

toxicita

transformace

transgen

transgenni organismus

vektor

virus

prostfedek k hubeni $kiadca

molekula DNA (nejCastéji uzavie-
nda kruznice), ktera se mnoZi
v bakteridlni buiice

znak, vlastnost uréovana nékolika
geny

umélé zmoZeni sad chromozont

usek DNA, ktery vznikl umélym
spojenim dvou nebo vice tusekl
DNA razného plivodu

odolnost

ribonukleova kyselina, analog
DNA s rib6zou namisto dezoxyri-
bozy

soja Roundup Ready, odrida
odolna vaéi herbicidu Roundup

gen, ktery svym projevem infor-
muje, Ze pfenos cizorodé DNA
(nejcastéji vektoru s vnaSenym
Zadanym genem) se podafil

buiiky téla (na rozdil od pohlav-
nich bunék)

nepfibuznost z hlediska pfiroze-
ného systému organismi

jedovatost

obecné pfeména, v molekularni
genetice zména dédi¢nosti

cizorody gen (pfipadné upraveny
metodami genového inZenyrstvi)
vneseny do organismu

organismus obsahujici vneseny ci-
zorody gen (transgen)

zprostfedkovatel (vétinou zvlast-
ni nukleova kyselina nebo virus),
ktery vnadi cizorodou nukleovou
kyselinu do pfijemce

utvar obsahujici geneticky mate-
ridl (DNA nebo RNA) v bilkovin-
ném obalu. Samostatné se nemiZze
mnoZit, proto neni povaZovan za
organismus. MnoZi se pouze &in-
nosti jiné buiiky, do které vnikl.
Nékteré viry buiikim $kodi a zpu-
sobuji nemoce

Pievzato z Bilé knihy sdruZzeni BIOTREND, 1. vyd. 1997
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