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Abstract
This study was conducted to examine field cases of mycotoxicosis (A flatoxicosis and ochratoxicosis) and their effects on
calcium during the preproduction period of 1SA brown pullets. Birds were 12-15 weeks of age. The feed was subjected to
analysis for mycotoxin and blood samples were laboratory diagnosed for infectious bronchitis and infectious bursal viruses
antibody titer and for determination calcium level. Clinical signs of affected birds were rubbery bone, ruffled feather, paleness
and high mortality. Necropsy findings of sick birds were characterized by muscle dehydration, enlarged livers yellowished,
kidney enlargement and urate deposition. Histopathological features of liver consisted of capsular thickening hepatocellular
necrosis, subcapsular infiltration with inflammatory kidneys cells showed swelling of tubular cells, deposition of calcium
between kidney tubules with infiltration of inflammatory cells. ELISA test revealed the presence of 800 ppb aflatoxin and 100
ppb ochratoxin. Normal titers of infectious bronchitis virus and infectious bursal diseases antibodies were recorded. Low blood
calcium level of 8.2 mg/dl was registered in the tested blood samples.
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العالقة بين السموم الفطرية والكالسيوم للدجاج البياض خالل مرحلة ما قبل االنتاج
طارق سالم قبع
 العراق، الموصل، جامعة الموصل، كلية الطب البيطري،فرع األمراض وأمراض الدواجن
الخالصة
أجريت ھذه الدراسة لفحص حاالت حقلي ة للعالق ة ب ين ال سموم الفطري ة )س موم االف ال وس موم االوك را( والكال سيوم خ الل فت رة م ا قب ل
 و فح صت الم ضادات الج سمية لم رض، تم التحري عن ال سموم ف ي االع الف. أسبوع١٥-١٢  عمر،االنتاج لقطيع البياض نوع ايسا البني
 االع راض ال سريرية لالف راخ.التھاب الشعب الھوائية المعدي والتھاب ج راب فابري شيا المع دي وك ذللك لتق دير م ستوى الكال سيوم ف ي ال دم
 فح ص مابع د الم وت لالف راخ اظھ ر انك از ف ي. ش حوب وزي ادة ن سبة الھالك ات، نف وش ال ريش،الم صابة ش ملت س ھولة الت واء العظ ام
 الفحص الن سيجي للكب د اظھ ر وج ود ت ثخن ف ي الق شرة م ع تنخ ر. تضخم الكلية و ترسب مادة اليوريت، تضخم الكبد واصفراره،العضالت
خاليا الكبد و ارتشاح للخاليا االلتھابية تحت القشرة اما الفحص النسجي بخص صوص الكلي ة فل وحظ ت ورم ف ي الخالي ا النبيب ات الكلوي ة م ع
 ج زء٨٠٠  اختبار االليزا كشف ع ن وج ود س موم االف ال.ترسب أمالح الكالسيوم مابين الفوصيصات المصاحب الرتشاح الخاليا االلتھابية
 جزء بالبليون )مستوى المضادات الجسمية لفايروس التھاب الشعب الھوائية المعدي والتھاب جراب فابري شيا١٠٠ بالبليون وسموم االوكرا
.مل١٠٠/ ملغم٨,٢  انخفاض مستوى الكالسيوم في الدم.(المعدي طبيعي
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technique (ELISA) with EL800 reader (USA). Assay was
performed by following the instructions of the producer.
Affected Livers and kidneys were collected from
necropsed birds and fixed in 10% neutral buffered formalin
for 48 hours. They were sectioned in 5m thickness and
stained with hematoxylin and eosin stain as reported by (8).

Introduction
Kidney failure (KF) is a symptom of many diseases in
chickens such as infectious bronchitis, infectious bursal
diseases, mycotoxicosis and some diseases classified under
the item of unknown etiology such as cage layer fatigue (1).
Mycotoxicosis has been reported in many countries
where intensive poultry production is practiced (2).
Mycotoxicosis is an accumulative disease, and its effect
appears particularly at rearing period 13-14 weeks of age in
layer type chicken (3). At these times, the owners try to
increase the quantity of calcium to enhance the production
(4).
Mycotoxin causes variety of effects in poultry such as
poor growth, decreased efficiency of feed conversion and
increased mortality, and (5) liver trouble (6), kidney trouble
(7) and undesired reproductive changes (4).
During the period from 2006 till 2009 commercially
laying flocks (ISA brown) reared in Nineveh governorate
experienced adramatic increase in mortality of about 100200 birds per day from flocks of total number 24000 hens
per house and last for varying time.
The most prominant clinical signs were restricted to
reduction in feed consumption, rubbery bones and drop in
egg production.Case of field mycotoxicosis was suspected
where it affects calcium metabolism and egg production.
The aim of this study was to identify the lesions
resulting from the mycotoxin and its relation to calcium
salt.

Results
The most prominent signs in the affected birds were
rubbery bones, ruffled feather, decrease in feed
consumption, decreased egg production (8 %) when
production start paleness, recumbence and high mortality.
Necropsy of sick birds showed prominent lesions
darked dehydrated muscles, yellowish discoloration of fatty
and creasy, with discrete necrotic foci of enlarged
(hepatmegaly) Livers.
Kidneys were swollen, heamorrhaged with distended
kidney tubules and accumulated urate (Figure 1).
Aflatoxin and ochratoxin analysis of mix layer feed
using ELISA test show high level of aflatoxin (800 ppb)
and ochratoxin (100 ppb).
Spectrophotometric analysis of calcium level in blood
samples revealed a low calcium concentration of 8.2 mg/dl.
Thickening of liver capsule was evident with atrophied
sub capsular paranchymal cells and massive necrotic areas
(coagulative necrosis) scattered within areas (Figure 2)
inflammatory cells infiltration in the portal area with
deposition of acidic material between hepatic cells and
around hepatic sinusoids (Figure 3).
Dilation of central vein and sinusoids were also evident
(Figure 4).
The histological changes showed nephrosis changes,
swelling of renal tubular cells, stenosis of tubular lumen
with calcium deposition. Hyperplasia of glomerular tuft,
with infiltration of inflammatory cells in the interstitial
tissue (Figure 5) also observed.
Some sections showed calcium salt deposition between
renal tubules with necrotic changes in renal tissues (Figure
6).

Materials and methods
A flock of 120000 Commercial laying hens (ISA
brown) reared in five houses, aged between 12-15weeks
were followed in this study. These houses located in
Nineveh governorate. Birds were reared in battery cages in
a well-ventilated house. With temperature of 20oC and a
lighting system applied according to the specified guid line.
Feed was offered as recommended by the supplied
company program. Waters was given according ad lib.
Blood samples from sick birds were collected from
wing vein. Serum was collected from clotted blood and
stored individually at -20 oC. These samples were subjected
to analyze the titers of infectious bronchitis virus and
infectious bursal disease, using enzyme linked /sorbent
assay (ELISA) technique with a kit from a symbiotic
corporation (symbiotic company).
Calcium blood level was determined using a prepared
kit offered from Biomeuriux (france) using a wave length
of 450 nm.
Representative feed samples (complete mixed feed
samples) were analyzed for mycotoxins (Aflatoxin and
ochratoxin) using Neogen mycotoxin kits (USA). Analysis
was performed by enzyme linked immunosorbent assay

Discussion
Observations on poultry farms showed paleness, ruffled
feathers, some recumbencey, with high mortality, and
rubbery bone. This is due to increased calcium metabolism
and reduced calcium deposition in bone; these results are in
agreement with (9).
The results of this study in most pullets showed that
there were no prominent changes in blood picture of birds
investigated.
Blood calcium was in with lower limit of the ordinarily
range which may cause some lesions in the kidneys this
explanation agree with that reported by (10).
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Figure 1: Enlargement of kidney (E) with petechial
hemorrhage (P), and urate filled the ureter (U).

Figure 4: Liver shows focal necrosis of hepatocytes (H)
with dilatation of sinusoid (S) with inflammatory cells (I)
(H&E 115 X).

Figure 2: Liver shows thickening of capsules (c) with
atrophy of hepatocytes in subcupsular area (H) and
inflammatory cells (I) (H&E 145 X).

Figure 5: Kidney tissue shows stenosis of lumen of tubules
(S), deposition of calcium salt(C) and hyperplasia of
glomerular tuft (G) (H&E 165 X).

Figure 3: Liver shows deposion of acidic materials between
hepatic cells (A) with inflammatory cells in portal area (I)
(H&E 145 X).

Figure 6: Kidney tissue shows necrosis in renal tissue (N)
with deposition of calcium salt (C) (H&E 165 X).
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The case might be ascribed to decrease on the level of
vitamin D those reduced parathyroid hormone synthesis
which lead to a decrease in feedback mechanism of kidneys
and intestine to parathyroid hormone and eventually alter
the calcium and phosphorus absorption.
It is also known that the low level of vitamin D3
increases the calcium excretion which predispose
deposition of calcium in kidney tissue. Which lead to pale
and swollen kidney as stated by (11). At the same time
level of calcium decrease in plasma causing decreased egg
production this is in agreement with (12).
The enlarged liver indicating aflatoxicosis is due to
accumulation of lipid, as pointed out by (13) and also in the
kidney according to (14).
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