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PATHOHISTOLOGICAL CHANGES IN KIDNEY
AND LDH ACTIVITY IN BROILER TREATED WITH
DIFFERENT DOSES OF OCHRATOXIN A

ABSTRACT: The three-week long trial was performed on day-old Hybro broilers di-
vided into four groups. After 14 days long preexperimental period, the experimental groups
were offered feed contaminated with 0.5, 1.0 and 1.5 ppm OA during 7, respectively. At
the end of the trial blood and kidney samples were taken for investigations.

In broilers feed with 1.5 ppm of OA histopathological examination of the kidney tis-
sue revealed changes located in proximal tubules. Some cells were dim and swollen. These
changes produced particular or total reduction in tubular lumen of kidney. Acute tubular
necrosis existed in some of tubulocites in form of small foci. Fragmentation of necrotic
mass and presence of fresh red blood cells were also detected.

The LDH activity was significantly greater in broilers of experimental groups compa-
red with control group.

All presented data indicated that intensity of pathohistological alterations and LDH
activity depends upon dietary OTA level. Positive correlation between pathohistological
changes and increased LDH activity caused by OTA was noticed. Thus, LDH activity mea-
sure could be used as early diagnostic tool in measuring changes caused by OTA.
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INTRODUCTION

Ochratoxins are highly toxic compounds commonly produced as secon-
dary metabolites by two species of fungi: Penicillium verrucosum Dierckx and
Aspergillus ochraceus Wilthelm (alutaceus) (Frisyud and Samson, 1991).
In recent years, ochratoxin A (OA) has received considerable attention because
it can not only seriously affect animal performance and health, but it may also
have deleterious effects on humans. Of greatest concern in humans (Mar-
quardt and Frohlich, 1992) is its implicated role in an irreversible and
fatal kidney disease (Balkan endemic nephropathy).
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Microscopic lesions in ochratoxicosis are most prominent in the kidney.
On light microscopy, severe distension, enlargement and hypertrophy of the
renal proximal convoluted tubules and thickening of the glomerular basement
membrane are seen in kidney sections of broilers receiving 2—4 ppm dietary
OA for 20 days. (Dwivedi and Burns, 1984). The same pathohistologi-
cal changes were reported by Mraz and Kosutzky (1992), after feeding
broilers with 0.85 ppm OA during 42 days. Pathohistological examination re-
vealed epithelial dystrophy of proximal tubules, presence of eosinophilic gra-
nulocites in tubular lumen, glomerular dystrophy and cell infiltrate of intertu-
bular space.

The broilers’ kidneys have high activity of LDH comparing to the other
animals (Cubena, 1974). Increased serum LDH was reported only in broi-
lers with kidney disorders. Kubena and Harvey (1994) described a
significantly increased LDH activity in broilers treated with 2 ppm OTA for
21 days. Ayed (1991) also described an increased LDH activity in broilers
treated with low doses of OTA (0.5 ppm/7 days).

The present study was, therefore, designed to assess the effect of short-
-term treatment with graded levels of dietary OA on the pathohistological
changes in kidney tissue of broilers, as well as correlation between pathohisto-
logical changes and increased LDH activity caused by OTA.

MATERIAL AND METHODS

Experimental design. After 14 days long preexperimental period, a total
of 48 broilers were submitted to the trial. Birds were divided into three
experimental groups (A, B, C), and one control group (K). Experimental gro-
ups were fed with contaminated feed.

Diet. All groups of broilers were fed with commercial mash, which consi-
sted of standard feedstuffs and contained enough nutrients to meet all require-
ments. In the mixture for A, B and C experimental groups the 99% pure
ochratoxin A (Sigma, O — 1877), obtained from Aspergillus ochraceus cultu-
re (303-47-9), was added in an amount enough to provide 0.5, 1.0 and 1.5 mg
OTA/kg of feed, respectively.

Sample collection. Kidney and blood samples were taken after the period
of toxin administration (21% day). In the shortest possible period the samples
of kidney were taken for histological investigation. Kidney samples were fixed
in 10% neutral formalin and absolute alcohol and were formed in paraffin.
Thickness of the cut was 5—8 pum and they were stained (Scheur and
Chalk, 1986) using standard methods (HE). Also, using an automated, clini-
cal-chemistry analyzer (SMAC Technicum 3000) the determination of the se-
rum activities of LDH was done.

RESULTS

Histopathological changes in kidney were not detected in broilers of con-
trol group and broilers of experimental groups fed with 0.5 and 1.0 ppm of OA.
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In broilers fed with high doses of OA (1.5 ppm) during 7 days period hi-
stopathological examination of the kidney tissue revealed changes located in
proximal tubules. Some cells were dim and swollen. These changes produced
particular or total reduction in tubular lumen of kidney.

Basement membrane of epithelial cells was intact. Cytoplasm of tubuloci-
tes was filled with fine granules and nucleus was masked. Also, reduction in
volume and hyperchromatosis of nucleus in epithelial cells of proximal tubules
was detected. In some of epithelial cells in changed tubules light vacuolization
was expressed and transparent cytoplasm was detected.

Acute tubular necrosis existed in some of tubulocites in form of small fo-
ci. Fragmentation of necrotic mass and presence of fresh red blood cells were
also detected. In two of six sacrificed broilers intensive extravasation near nec-
rotic center was found. The structure of glomeruli was better preserved than
tubules; thus their normal formation is more easily observed.
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The LDH activity was significantly greater in broilers of experimental
groups compared with the control group.

DISCUSSION

In our trial pathohistological changes were detected in tissue samples of
animals receiving 1.5 mg OA/kg feed during 7 days. According to our fin-
dings, Kubena et al. (1989) detected in broilers fed 2 mg OA/kg feed en-
largement of kidney epithelial cells with dark nuclei, which indicate early de-
generative changes in proximal tubules of intoxicated animals. Similar chan-
ges, although with almost double dose of toxin, were described by Harvey
et al. (1987), who fed broilers with 3.5 mg OA/kg feed during 28 days. Patho-
histological changes included dilatation and necrosis of tubules.
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Figure 1. The enzyme LDH concentrations in broilers 21-days of experiments

Stojkovié et al. (1984) presented persistence of a protein fraction
with small molecular weight in blood (20.000 Da) which binds OA more
specifically than plasma albumins. The authors concluded that the binding of
OA to this protein might be relevant to its predominant nephrotoxic effect, be-
cause such molecules can easily pass through the normal glomerular membra-
ne, enabling the accumulation of OA in the kidney.

All described pathological changes induced after OA treatment had a
primary localization in proximal kidney tubules and could be connected with
toxin metabolism. Increasing LDH activity could indicate alteration of tubulo-
cites related with OTA effect.

All the presented data indicated that intensity of pathohistological alterati-
ons and LDH activity depends upon dietary OTA level. A positive correlation
between pathohistological changes and increased LDH activity caused by OTA
was noticed. Thus, LDH activity measure could be used as an early diagnostic
tool in measuring changes caused by OTA.
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ITATOXUCTOJIOIUKE IMTPOMEHE ¥V BYBPE3SUMA BPOJJIEPA U
AKTUBHOCT JIAKTAT AEXUIPOTEHA3E TPETUPAHUX
PA3JIMYNTUM KOJIMYNHAMA OXPATOKCUHA A
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3naran J. CuHoseu?
I acucrent, Pakynrer BeTepuHapcke meauuuHe, beorpan
2 HayyHU capafHHuK, TeXHOMOIKO-EKONOUIKHA LEHTAP, 3peHmaHUuH
3 penoBuu npodecop, Pakyarer BeTepuHapcke MeaumuuHe, Beorpan

Pe3ume

Orsen je usseneH Ha Hybro-Gpojrepuma roge/beHUM y YeTUpH IPyNe U TPajao je
21 pan. HakoH yeTpHaeCTONHEBHOr NMPUNPEMHOT NEPUOIA OJIETHE IPYIE CY XpambeHe
XPaHOM KOHTAMWUHUWPAHOM OXpaTokCUHOM Ay xonununHu oa 0.5; 1.0 1 1.5 ppm TokoM
7 nana. Ha xpajy ornena y3etu Cy y30pLu KpBH M TKMBA 3a MCMHUTUBAaHA.

Kon uBoTuma koje cy 7 naHa pobujane xosuauHy of 1.5 ppm OA naroxucro-
JIOUIKMM TIpersiesioM Oybpera youasa ce na cy MpoMeHama yrjaBHOM 3axBaheHW npok-
cumanHu O6yopexxnu Tyoyau. [lojeanHe enutenne henuje cy myrHe u Habybpene, wTO
je 1oBejio 10 NENTMMUYHOT WM TIOTIYHOr CyxeHa JiymeHa 6ybpexHux Tydyna. Kox
Mamber 6poja OyOopexxHuX TyOyJla 3amaxka ce akyTHa TyOyJ1apHa HEKpo3a y BUAY CUTHMX
ormura. Yecra je rojasa dparmeHTalMje HEKPOTHYHE MAace, Kao M Halia3 CBEXUX
€PUTPOLIUTA.

AxtuBHocT eH3uMma LDH Ha kpajy omtena 6una je CUrHU(MMKaHTHO BMILA KOJ
Opojiepa CBUX OIJIEAHMX Tpyra y OZHOCY Ha KOHTPOJHY Ipymny.

CBe HaBegeHe UMHEHULE YKa3yjy Aa MHTCH3WUTET MATOXWUCTOOWKHMX MPOMEHA y
OyOpery 3aBUCH O KOHLEHTpALlWje OXPATOKCUHA A y XpaHH, NPU YeMy aKTUBHOCT €H-
3uMa LDH Moxe na Mociayku Kao KOpUCTaH TapaMeTap 3a NpOLICHUBAaHE CTENEHa
anTepauuja Oybpera.
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