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Contamination of selected parenchyma organs, skeletal muscles of hares,
chemical elements and histological defects of tissues in conditions of anthro-
pogenically exposed locality Tynec nad Sazavou were studied. This site is
located in northern edge of the BeneSov district, it is broken with general
north-western inclination. In view of geology it lies in north-western part of
Central Bohemian pluton. It is built by amphibolic granodiorite to quartz
diorite. In addition, there are gabbros. Local sources of pollution in agglo-
meration Tynec are represented by the Metallurgical Plant (ferrous and chro-
matic metallurgy) railway line and road No. 106. In a studied set of
free-living hares higher concentration of arsenic was observed in parenchyma
organs and in muscles in republic’s comparison, the other concentrations of
elements were lower in this comparison. In cadmium the highest value was
tecorded in liver and kidneys, less in muscles. Higher percentages of patho-
morphological findings compared with long-time average were recorded in
b_rain. They were classified as tiny nonspecific changes. Moreover, defects in
?lver of various range, character and change in spleen and kidneys of different
Miensity were recorded. Affection of gastrointestinal tract of the studied set
Was lower, evidently due to the fact that evaluation came from short period
O Winter (November, December, January). In hares no changes were found
Teither in testicles, nor in epididymides. In female hares urogenital tract was
dlfecteq Comparatively more compared with other sites.

areg: ! s ok ; . I
cs; tissues; chemical elements; contamination; histological defects

TiA AGRICULTURAE BOHEMICA, 28, 1997 (3): 215-226 215




|

INTRODUCTION

Free-living vertebrae, particularly the game, are a suitvzl‘L?le‘ b;)olx}ué:‘_::i()}l;y
factors of sclcected types of anthropogenic load of lhe]\landgapu (P L/t\ , ):;
45y dkn j 988; Bukovjan, Pav, 980

akova,1987; Bukovjan etal, 1 ; 0¥}
Iglo vla;/x 01\1)9357) The goal-directed health condition of hare [l);)gtglhlu Was

“the o8 : ion i >public by Pav (1985) and By.
i © attentio > Czech Republic by

the centre of attention in the : : i &Y, it
Lno \qun et al. (1993), in Slovakia by Ciberej (1992) and Slar

Cka

i T e aluated by K.
(1993). Histological examination of hdl(,.gdmf’ Wl C_V“}lu‘l% 13/ = 1‘1_
‘k- and B‘ukoviun (1992), including the Occuucnu;)cz)fz)( casuistic
penko d s diseases, followed by Sebova (1990), Hoff-
escription of tumorous diseases, to ; N
dwnpuf\)/l orl (1985) and Flux (1965) who dealt with the problems of
man, S
reproduction. ‘ ) e 5 GTOTiRn: of
l pThc problems of occurrence of chemical elements, mcyl‘t'ld.lngliht group of
: : . a wnfbe rocesse
the so-called hazardous heavy metals in hares, were sufficiently ssed.

idened e g itten by P4
One of the first contributions can be conmdei-pd thﬂ study W“‘“.C“ P LV
t al. (1982) which sums up the concentrations of elements 1n game
et al. , S

btained by the AAS method. The identical prohlcm§ were laFc/r dcC | s? ,bky

OTjoLt'\ (l§87) Piav, Marova (1988), M anllfo Vs k d,l C '.,L;gglg)

( 56 Cer 99]1) and Bukovjan et al (199)3).

Q S Kaduar (1990), Khl(,t,la(.l/ ) iijan sa. 8

(Irll)tin)ﬁ% of the voal-directed monitoring of the hygienic control of contami
L o

ithi > ective of authors,
nation of game by foreign substances w11h'1n SVS CR (Coll(,ctlw} (j uhais
1(994 1992) An overview of the situation in the region of lg;c ([)l Or g Al:b;Ok

j : 1 conditi e presented in the
he game ¢ f its health condition are presen . 3

muscles of the game and o : 5 ; e e il
of the Ministry of Economy of CR (Bu }f ovjan, ubsebl(c)gs())
kovjan etal, 1995; Cerna, Hrabétova, 1995, .

" contamination of selected

The study was aimed at finding the level OF,L()Y;tﬁﬂllg,‘::‘ginh; by

parenchyma organs, skeletal n1usclc§, _selcct‘ccAl scil ‘o e:“-g clg% Y

elements and histological defects of tissues m‘l’ ey :r:ncc b il

conditions of anthropogenically .exp()sed' }()u‘lllt)./‘)‘yor Cm} o
(BeneSov near Praha district) with specific sources te

(METAZ — metallurgical plant, the JAWA Company).

MATERIAL AND METHOD

Toxicological examination

Sazavou 1!

h (&
wher

y h

‘{[]()(]S (dC

in i iate surr ings of Tynec nad
Hares were caught in immediate surroundings of Ty e
it A 1 i.e. in November and December, or Janudis - g
the period of full hunting, 1.e. in 1 D ey the res¢
: ales we C o
this game was caught, and rcdgndant male iy
purposes. Their age was determined according to rou
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yelopment and condition of external sex organs, presence of Stroh’s outgrow,
ossification of skeletal skeleton). In the case of controversial conclusions
Jower jaws were histologically processed and age of hares was determined
py periosteal lines. 15 adult animals in total were examined from the given

Jocality, of which the set of game presenting the period of 1988 to 1995 w

as
determined.

Excisions of tissues for toxicological, parasitological and histological ex-
amination were collected during pathoanatomic examination which was done
soon after caught, usually within 30 minutes (Bukovjan et al., 1993).
Samples of the liver, both kidneys and skeletal muscles of the hind leg (the
group of gluteal muscles) were analyzed for the presence of chemical ele-
ments after the previous mechanical homogenization

alization by the so-called wet way by AAS method
SpectrAA 30P.

The mercury was determined by single-purpose detection apparatus AMA
254 without respective mineralization. The liver, kidneys
mined for toxicological examin
separately frozen at =21 °C.

and subsequent miner-
on the device Varian

and muscles deter-
ation were to the time of the proper processing

Histological examination

Samples of hare organs (brain, lungs, heart, liver,
ach, intestinal tract and reproduction organs) were f
at least 48 hours and subsequently examined by routine histological proce-
dures within paraffin method. Hematoxyl-eozine was chosen as a b
oration, of special and selective c
ferrocyanide re

spleen, kidneys, stom-
ixed in 10% phormol for

asic col-
olouring — Stein’s method, Perls’
action, colouring after GOméry, trichromium colouring etc.
To evaluate the results obtained standard mathematico-statistical methods
Were used. Indicators of hygienic safety of game and consumable organs of
the game (Tab. 1V) were evaluated by Hygienic regulations of the Ministry
Of Health of CR - Guideline No. 69 (1986).

RESUL TS
T(”‘iCOlOgical examination

i Amo“g the most contaminated tissue ag
Yer and kidneys which belong
Igher average

ainst the skeletal muscles were
among the organs of parenchyma character.
arsenic concentration (0.12 mg.kg") was found in liver com-
eys (0.091 mg.kg™) and muscles (0.023 mg.kg™"). The ratio

Clw, ; 5 ; e
€en concentration of an element in the liver and muscles was 5.12 : 1

5
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that in kidneys and muscles was lower 3.95 : 1. Slatis‘tical evaluzli(.i?}n is
summed up in Tabs. I to IIT. Hygierll\i[c and health aspects of the game, kidney,
i e summarized in Tab. IV. . _

andSillll:/ii:\rallower concentrations were found in the case (3f cadml'uni\ ;n\ mus-
cles (0.155 mg.kg‘l) compared with liver and kidneys (Fabé. Ién( fI‘;; Thc
ratio between loading of hepatic tissue and m.uscl.es was 6.90 : I, rTa C?, Lvd“()
was then between deposition of cadmium in kidneys and skeletal muscleg
(12.60 : 1). 120 ' .

In other hazardous chemical element, Whljh is mercury m&l;r CLOT(}:;XELWS’

average concentration in liver 0.1312 mg.k‘g , 11 kldnejys. 0.143 mg. fi | jdnd,
in skeletal muscles 0.020 mg.kg™ was found. The l‘atl() l?et\jv?:en ],\-),l:{ of
muscles and hepatic tissue was in this case 1 : 6.6, of muscles and kidneys
i oughly double (1 : 13.9).
! V;/r?sterrmsofylead. which can be considered as the best worked out f‘lzlze};;dous
element in toxicological sphere, the highest average conce.mrfﬂt.lons \xv re-
corded in kidneys and liver of hares (Tabs. I and II). Slgnlficlanll_\],i ;“:W-er
values of this element were detected in muscles (0.115 mg.kg .). T} '1[10
between concentration in muscles and liver was comparable with the ratio
between muscles and kidneys (1 : 3.47 and 1 : 3.59). _ - ]

Of the group of biogenic elements, conceptl‘atlons of coppm ‘and f,{ﬁ& 12
tissues of hares were investigated. Results of both‘ elcmgnts areisu'nlm:‘mc ‘
in Tabs. I to IT1. In the studied locality in th; set 0? e*am.mofd all,lllicllzfv(,)ppjt?i
and zinc concentrations exceeding still Vall.d hyglemc limit (Tdt;i ) wlglxl;
not recorded. The ratio between concentrations in muscles anq '11Vgl%_in7inc
case of copper was 1 : 2.09, in muscles and kidneys 1:2.'05.4 Sllm.x le;l:l;l) ;md
concentrations were comparable between muscles and liver (I : 1.60) ¢
muscles and kidneys (1 : 1.56).

Histological examination

Within these detailed examinations, reversible and irreversml? Ci]%g.:gui;is;
various extent and character were recorded i.n harcvs. Resglts of lh’L'{(\’rin" i
locality are confronted (Tab. V) with conclusions of long-t.lme mon‘yl ) 19593;
health condition of hares in CR (Pav, 1985, Bukovjan et al,
Cerna, Hrabé&tova, 1995, 1996). o )

In the brain small nonspecific changes prevailed Wth‘h in hemlsF -
places circular-cellular perivascular infiltratiops and m]ld cellL}la:l;éqe i
were found. A rare finding was an inner 1'asc‘1c_ular oll.go—degndlc;gji%{mine
tygrolysis of the pons. The brain was totally affected in 20% of ex
animals.

Hheres 1M
ma

6
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1. Concentration of chemical elements in liver of hares (mgAkg’])

il As Cd Cu Hg Pb Zn
Liver | min. 0.0170 | 0.2800 2.9800 0.0090 |  0.0500 | 27.9300
max. 0.5800| 2.3800 8.0500 0.4060 |  0.6900 | 39.0400
% . 0.1200 1.0700 4.6830 0.1320]  0.3990 | 33.5990
median 0.0425  0.9000 4.2100 0.1070|  0.4000 | 33.8500
= 0.1544 | 0.5701 1.3029 0.1079 | 0.1851 3.3494
Vk 363.27 63.347 30.948 100.85 46.264 9.8949
10% quant 0.0202| 0.5880 3.6960 0.0170]  0.1340 | 29.4160
90% quant 0.2342 1.8920 6.5460 0.2330|  0.6360 | 37.4740
II. Concentration of chemical elements in kidneys of hares (mgAkg“')
B As Cd Cu Hg Pb Zn
Kidneys | min. 0.0090 0.3800 3.070 0.0390 0.0500 | 27.7900
max. 0.2200 4.6100 5.810 0.9930 0.7300 | 38.1200
% 0.0910 1.9540 4.589 0.2780 0.4130 | 32.8280
median 0.0730 1.6900 4.610 0.2280 0.3900 | 31.8300
Sk 0.0720 1.2180 0.726 0.2210 0.1730 3.4470
Vk 98.683 72.048 15.74 96.952 44.446 10.5140
10% quant 0.0160 0.4940 3.726 0.0510 0.0244 | 29.2500
90% quant 0.1990 3.3760 5.498 0.3940 0.6440 | 37.1200
HI..COncentration of chemical elements in muscles of hares (mg.kg’l)
- As Cd Cu Hg Pb Zn
Muscle mn, 0.0050 |  0.0400 1.950 0.0050 0.0500 | 18.6300
max. 0.0840 | 0.3100 2.780 0.0590 0.2000 | 23.1900
% 0.0230| 0.1550 2.237 0.0200 0.1150 | 20.9860
median 0.0110( 0.1400 2.110 0.0110 0.1000 | 20.7900
it 0.0240 | 0.0840 0.240 0.0180 0.0460 1.39100
Vk 220151 60.325 11.38 161.79 46.278 6.68900
10% quant 0.0050 |  0.0560 1.998 0.0050 0.0530 | 19.4520
90% quant 0.0480 | 0.2780 2516 0.0500 0.1780 | 22.9980

§
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| IV. Highest permitted concentrations of chemical elements 1n muscles and consumable oro; ton ; TRETO -
g I rgang Typlbdl defects of the type of small wedge-shaped scars, usually accom-

‘ of game (Regulations of the Ministry of Agriculture of CR No. 69/1986) and comparison qf 4 by lymphocytary infiltrations of vari ; 5
“1 results proper(mg_kg"l and %) ?nle ' )” 'y” Pl Li)’[dly llltllt1¢1t19n5 of various extent. Hemosiderosis of
| I gidneys was rarely detected, more frequent was the detection of degenerative
“ Element :] changes of proximal tubules of various extent.
“‘ Game 0.20 0.05 Exc(?pl of mild bleedings hemosidorosis of various intensity was often
\‘ Above limit 20.0 % 6.7 % found 10 t!]e SplCC{]. This organ was totally affected in 26% of examined
“ Li (.00 610 o \ samples of hares of the studied locality.
iver ; : ; 1 00 1 ol d e R . ) )
| T ] Ca.tal rh enteritis was n-msl frequently found in gastrointestinal tract. Mild
‘ Above limit 60.0 % 0 d . were d ‘ted ; .
| ‘ pleedings were detected in stomach and erosion of the mucous membrane
\ Kidneys 0.10 1.00 80.( TS T 3 i )
‘\‘ idneys 00 plﬁObfllbly dup to the occurrence of parasites of the genus Graphidium. Inte-
e 2o a, aras S SR P $ o3 ) .

H Above limit 80.0 % 0 l o stina ll’fu}l,“t“ were found in polyvalc.nl invasions, practically in 66.6% of
| ?mmé S ;’ an 'bx_dmmud set. Comparatively high was also the occurrence of
| mtesFma LOL(.ldl.d of'lhe genus Eimeria (86.6%). Coccidia usually occurred
| _ ] = _ 4 g ‘ ‘ in mild and medium intensity of invasion 3
| V. Incidence of pathohistological lesions in studied organs of hare game (results given in %) e : el '
I\ 2 £ i 1 Of reproduction organs no significant changes were detected in testicles
” 1‘| Bl | Lonskis Spleen | Kidneys Gastmliljtilmmu Ovaig olf h.are males. Qn lhc; contrary, relatively abundant and diversiform were
‘\“ | rac findings on ovaries of hare females (25%). Parovarial cysts were very fre-
\‘ 19811985 497 114-167 | N q]\qxent, usualily l()callzeq in ll}c lnlum of ovary or follicular cyst. Inflammatory
‘\‘ 19861989 N 614 10.6-14.7 173 changes or imperforation of Fallopian tubes were rarely detected.
\‘ 1989-1993 60.6 14.7-26.5 228
| : DISCUSSION
H 1995 61.0 31.70 | 200
‘\

1996 ; 58.3 333 19.2 s are 1 FC T o eiviielde . - =
| 2 | w‘tﬁ{;}res hdIC in f)L]l condmons.u)nbldcred as a suitable indication species
| Tynec 733 133 a (1\}0”1';( € c/ond(ucted e/co]oglcal monitoring of load of the landscape

vakova, 1987; Pav, Marovd, 1988; Bukovjan etal, 1993).

]‘)“ N — riok stadied fCe}rlE;]:lcal e]emcn}s, including hazardous 'hcavy metals, are passing in a dif-
“H ; ‘anTounl lhl()ughl l]_)c placental barrier of female hares into developing
| . ‘ oetuses and may participate uncontrollably in the genesis of tumorous dis-
In lungs changes which can be characterized as a direct consequence of S decrease of immunity or hereditary defects (Karpenko BU k
catchinging (active congestion, oedema, emphysema) prevailed. Only in on¢ OVjan, 1992; Bukovjan etal, 1993). They are similarl eliminated b
ease more marked cataral bronchopneumony of ill-defined reason found. ~ Colostrum and later in the milk of hare females, and he‘nce 1'211‘1%61‘ act i;\ i'u(lurz
ytostron- deVelOpment of young (Kucera, 1991).

| Verminous pneumony caused by pneumohelminths of the genus £

| sylus was rarely diagnosed. In the studied set of hares fr T - .
U 2y as rarely diag . ) ‘ 1o sl high udied set of hares from the locality Tynec nad Sdzavou was found
| The most affected organ was the liver (73.3%). dere P‘LVJ”:“’ a wht it 4 er concentration of arsenic in parenchyma organs and muscles, compared
of slight nonspecific changes (significant lymphocytary infiltration. : { ith the nation-wide average. Others concentrations of chemical element
: L d 1 e o) or start : i ation: al elements
1“\ cleate hepatocytes, hemosiderosis of Kupfer’s cells, anisonucleosis) or st xer@ lower against compared results. Maximum compared concentrations
! ing degenerative changes. Small droplet form of steatosis. ¢ 19egre in some elements significantly different (Cerna, Hrabé&tova
6). . - - . < ; b
idne) The highest VL]llLlC of cadmium was recorded in liver 2.90 mg.kg™', in

S (8 =1 i . o s

ys 8.49 mg.kg™', in muscles 0.63 mg.kg™', in mercury then 4.22, 8.90

“‘\ a result of noxious materials, followed by great droplet form
i which can be classified as morphological and functional disorder 0! -
0. -1 oo i A .
mg & _916 mgkg . Very high concentrations of lead in tissues (liver 8.64
8, in kidneys 3.63 mgkg', in muscles 3.11 mg.kg™") are probably

I of nutritional original. More significant proliferative changes ©!
and active congestion occurred.

. SCig
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caused by secondary contamination due to the catching. In the stu‘died set of
hares from the region Tynec and Sazavou this situation can be fully elim;.
nated. Concentration of this element can be therefore considered as natura],
analogously to the concentration of biogenic elements. In :qamples secondary.
contaminated by lead the values are usually as much as higher by two order
compared with our findings. |
Loads of tissues of the game are corresponding to hygienic and healt
aspects of the game and consumable organs of the game. Comparatiyeiy high
percentage of above-limit values against current results is presented in specig
literature (Pav, 1985; Tota, 1987; Pav, Marova, 1988; Bukovy.
jan, Pav, 1989; Kacir, 1990; Bukovjan etal, 1988, 1993; Collec.
tive of authors, 1995). \ : .
Comparatively higher percentage of findings against nalngn—w@e average
was recorded in the brain of hares originating from this locality. With respect
to the fact that these findings were classified as slight nonspecific changes,
predominantly of the cerebral cortex and less of the gerebral pons, the possi-
bility of negative impact of some chemical elements in longer'exposg.‘v\,sland
under-limit concentrations (As, Pb, Hg) can be concluded. Similar findings
were detected earlier, e.g. in bioindicators from industrial Pardubice-Hradec
Kralové agglomeration. It has to be added that similar defects were pre :%ously
described in hares in occurrence of the so-called subclinical form of aflatoxi-
cosis Bl (Bukovjan et al., 1993). .
Defects in the liver were of different extent and character. Against lhp
results of the experimental localities (Cerna, Hrabéto v 4, 1996) this
detoxication organ in hares from Tynec locality was more affected (73.3%)..
Pathomorphological lesions which prevailed can be classified as chax?gcs qftel
ingoing regeneration processes of hepatic tissue due to action of noxious
materials (Cd, Pb, mycotoxins) and as changes evidently degenerative
(Stérba, 1984; Kamenik et al, 1992; Karpenko, Bukovjan,
1992; Bukovjan etal, 1993). _ ol
Some changes (different intensity of hemosidosis) in the S_PlC’?ﬂ %]I{d>‘lal
neys indicate changes in deposition of blood stain hemqmde_rm in uxsut; 1
various forms of subclinical form of methemoglobinemia of harcsvv/lllbfv
still spread to a great extent in our conditions (Novakova, 1987, Pavs
1985).
9Gezstrointestinal tract was affected in the studied group less when c,omPa::d
with other results. This can be explained probably by the fact tha} c\‘/ﬂliua”;e
animals originated from short period winter, while the o.ther sets mCl.'U :an
game of all the year round depistage catchings of game, including ”‘”»l:;tive
late summer period when these animals have also very frquclm d‘l_v -
failures. To this corresponds also extensity and intensity of invaslio

6
iy 2152
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gastrointestinal helminths and intestinal coccidia. Their occurrence and spec-
tprllm of species do not differ significantly from results of other authors.

No marked changes in testicles and epididymides were recorded in male
pares. On the contrary, in female hares the urogenital tract was affected more
compared with other localities. The occurrence of pathomorphological
changes of analogous character ranged from 17.3 to 22.8% in the years
1936—1996 in the Czech Republic. Parallel results are given also from Slo-
vakia (Sebova, 1990; Ciberej, 1992; Slamedka, 1993).
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BUKOVJAN‘ K. - WITTLINGEROVA, Z. - CERNA, E. (Veterinarni o%etfovna pro
drob”é zvifata a zveér — laboratofe, biomonitoring, PFibyslav; Ceska zem&d&lska uni-
yerzita, Lesnickd fakulta, Praha; Ministerstvo zemédélstvi CR, Odbor potravindrské
vyroby, Praha, Ceska republika):

Chemické prvky v tkanich a histologické zmény tkani zajedi zvére (L. europaeus

pall.).
scientia Agric. Bohem., 28, 1997 (3): 215-226.

Byla posuzovina zat€Zz vybraného souboru 15 kust zajeti zv&fe z obdobi let
1988-1995 chemickymi prvky. Byla vyhodnocena tiroveni kontaminace chemickymi
prvky parenchymovych orgdnii a kosterni svaloviny zaje¢i zvéie a histologické de-
fekty tkdni v antropogenn€ exponovaném tizemi se specifickymi zdroji znecigtovani.
Bylo provedeno toxikologické a histologické vySetfeni tkéni.

Mezi nejvice kontaminované tkdné oproti kosterni svaloving patiily jatra a ledvi-
ny. V jatrech byla zjiSt€na vyssi primérna koncentrace arzenu (0,12 mg.kg™") ve
srovnani s ledvinami (0,091 mg.kg™") a svalovinou (0,023 mg.kg™"). Pomér mezi kon-
centraci prvku Cinil v jatrech a svaloving 5,12 : 1, v ledvinach a svaloving byl niZsi
(3,95 : 1). Statistické vyhodnoceni je shrnuto v tab. I a% III.

Niz8i koncentrace byly zjiitény v pripadé kadmia ve svaloving (0,155 mg.kg™"
oproti jatrim i ledvindm (tab. I a II). Pomér mezi zatiZenosti jaterni tkané a svaloviny
byl 6,90 : 1. Sirsi pom&r byl mezi deponovanim kadmia v ledvindch a kosterni sva-
loviné (12,60 : 1).

U rtuti byla zjiSténa priméma koncentrace v jatrech 0,132 mg.kg!, ledvindch
0413 mg.kg™' a kosterni svaloving 0,020 mg.kg™'. Pomér mezi zatiZenim svaloviny
a jaterni tkané ¢inil 1 : 6,6. U svaloviny a ledvin byl zhruba dvojnasobny (1 : 13,9).

Nejvy$si primérné koncentrace olova byly v ledvinach a jatrech (tab. I a II). Pod-
statn€ nizsi hodnoty byly ve svaloving (0,115 mg.kg™"). Pom&r mezi koncentraci ve
svaloving a jatry byl srovnatelny s pomérem mezi svalovinou a ledvinami (1 : 3,47
BB 3:50).

Ze skupiny biogennich prvkil byly sledovany koncentrace médi a zinku. Zjisténé
hodnoty obou prvki jsou uvedeny v tab. I aZ III. V souboru vySetienych jedincl
nf"byly zaznamendny hodnoty koncentrace médi a zinku, které by piekrocily hygie-
nicky limit (tab. IV). Pom&r mezi koncentracemi médi &inil ve svaloviné a jatrech
122,09 a ve svalovin€ a ledvindch 1 : 2,05. Rovn&Z u zinku byly srovnatelné kon-
fentrace mezi svalovinou a jatry (1 : 1,60) i svalovinou a ledvinami (1 : 1,56).

y ramci histologickych vy3etfeni byly zaznamendny reverzibilni a ireverzibilni
“MEny riizngho rozsahu a charakteru. Vysledky ze sledované lokality jsou konfron-

t a 1 & A 1 1 & s v '
Vo‘éany (tab. V) se zavéry dlouhodobého monitoringu zdravotniho stavu zajeci zveére
R.

A Na mozky prevladaly drobné nespecifické zmény. V hemisférdch byly

A misty zjis-
Y kulatobungené perivaskuldrni infiltrace a mirny cel

ularni edém. Vzacnym nile-
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zem byla inerfascikularni oligodendrogliéza a tygrolyza pontu. Mozek byl celk
postizen u 20 % vySetfenych jedinci. - oY%

V plicich prevlddaly zmény, které 1ze charakterizovat jako pfimy disledek
(aktivni prekrveni, edém, emfyzem). Pouze v jednom pfipadé€ byla zjiit&na Vyr
katardlni bronchopneumonie nejasné pficiny. Ojedinéle byla diagnostikovdng
nozni pneumonie zpiisobena pneumohelminty rodu Protostrongylus.

Nejvice postizenym orgénem byla jétra (73,3 %). Zde ptevladala celd skily drop.
nych nespecifickych zmén (vyrazné lymfocytarni infiltrace, binuklearni hepatoe
hemosider6za Kupferovych bunék, anisonukleéza) ¢i po&inajicich degenerativmch
zmén. Ojedinéle se vyskytovala drobné kapénkova forma steatozy, ziejmg jako dg.
sledek pisobeni $kodlivych nox a dale velkokapénkova forma steatézy, kteroy Ize
klasifikovat jako morfologickou i funkéni poruchu jater nutri¢niho paivodu.

Na ledvindch byly charakteristické defekty typu drobnych klinovitych jizey, Vy-
skytla se hemosideréza ledvin, Castéj$i byl zachyt degenerativnich zmén proximalnich
tubult rizného rozsahu.

odloy,
Azngjgj
Vermi.

ty,

Kromé drobnych krvicenin se na sleziné velmi Casto vyskytovala rizné intenziyn
hemosideroza. Tento organ byl celkem postizen u 26 % vySetfenych vzorkil zajeg
zvéfe.

Na gastrointestinalnim traktu byla nejcastéji zastizena kataralni enteritis. Relativng
vysoky byl i vyskyt Ctyf druhi stfevnich kokcidii rodu Eimeria (86,6 %). Oocysty
kokcidii se vSak zpravidla vyskytovaly ve slabé a stfedni intenzité invaze.

Z reprodukcnich orgdnl nebyly na varlatech zajici zaznamendny Zadné podstatné
zmény. Naopak relativné hojné a pestré byly nédlezy na vaje&nicich zajecek (25 %).
Velmi casto se vyskytovaly parovarialni cysty lokalizované zpravidla v hilu ovaria ¢i
cysty folikularni. Ojedinéle byly zastiZeny i zanétlivé zmény & nepriichodnost vej-
covoda.

zajeci zvéf; tkané; chemické prvky; kontaminace; histologické defekty
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MVDr. Karel Bukovjan, Veterinarni o¥etfovna pro drobna zvitata a zvéf — 1abo-
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