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SUMMARY: In this study 100 day old Broiler chiks were fed for 0-30 days with 0,1,2 and 4 ,,g AFB1 per gram of feed. Liver autopsies were collected at 10.20 and 30
days of experiment. Macroscopically in the initial stages petechial haemorrages were observed. While in the advanced stages of Aflatoxicosis liver were putty like co-
loured and friable. Microscopically parenchymal and fatty degeneration, microfocal necrosis, nodular and ductular hyperplasia, proliferation in the bile ducts, hyperp-

lasia of the mucosae of bile duct and gall bladder were observed.

INTRODUCTION

Aflatoxins are produced by various types of fungi be-
longing to Aspergillus, Penicillium, Rhizopus, Clodosporium
and Alternaria. Basically they are produced by A.flavus
and A.parasiticus fungi (6,9).

The Aflatoxins are mainly composed of AFB4, AFBo,
AFG1, AFG2 components depending upon their flourescen-

ce characteristic observed under the ultra violet light ,

(6,10). Aflatoxins along with toxic nature also have carci-
nogenic and mutagenic effect (7,11). Bird are sensitive to
Aflatoxins in the following order; duck, turkey, phesant,
hen and quail (16).
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Experiments performed in each type of birds have
shown that in acute and chronic cases of Aflatoxicosis the
most clearcut reaction is the proliferatio of the bile ducts
(12,15).In addition, in parenchimal cells vacuolisation,
fatty degeneration and picknosis resulting in necrosis of
the hepatic cells (12), microfocal necrosis is observed
(17). These changes have been reported to occur in the pe-
riportal region of liver in hen (12).

MATERIAL AND METHOD

One hundred day old Arbor-
Acres broiler chiks were used as
experimental birds. Birds were fed
with 0,1,2 and 4 ;g AFB1 per gram
of feed. Birs were fed ad libitum for
30 days. Liver autopsies were per-
formed on day 10,20,30 of experi-
ment. H and E staining was perfor-
med for microscopic slides. Sus-
pected section were stained with
Scharlach oil stain, Gomori reticu-
lum stain, Gomori iron reaction,
Van Gieson and PAS stain.

Preparation of the ration con-
taining AFB1
To rule out the possibility of
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AFB1 in the basal ration analysis was performed with HPLC
(5). After assuring the absence of AFB1 in the ration
crystallin AFB1 (Sigma Chemical Co) was dissolved in 5 mi
of (98+2) benzen asetonitril mixture. From this mixture 50 |
was injected into HPLC and the observed peak was compa-
red with the standart peak. In thes way the quantity of
ABF1 present in the packet was measured. After making di-
lutions from the AFB1 containing benzen asetonitril mixture
the feed was soaked. Fed was let to be dried at 50 C , in an
incubator having air circulation, for over night. Stock feed
containing AFB1 was mixed to the basal ration with the help
of Waring blender. The quantity of AFB1 in feed samples
was determined with HPLC. During the entire experimental
period feeds for control and experimental birds were stored
at4C.

RESULTS

Macroscopic findings
No lesion was observed in the control group at autopsy.

The 10th day:
In the first group (1 ppm) 4 livers with petechial haemor-
rages and 4 with putty like colour were observed. In one

Fig 1: Fatty degeneration starting from the portal area (Peripheral fatty
degeneration of thi lever) HE X 115
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bird petechial haemorrhage in the breast muscles was also
observed.

In the 2 nd group (2 ppm) one bird died on the 7 th day of
experiment. 4 birds with petechial haemorrhage in liver, 2
birds with putty like coloured livers; one bird however, with
read yellow mosaic appearance and 4 birds with colour
change in the pars caudodorsalis were observed. In one
bird subcutaneous haemorrhage in the breast region was
noted whereas 5 birds were found to be having haemorra-
ges in the medial side thighs.

In the 3 rd group (4 ppm) one bird was died on 7 th day
of reach. While findings 7 birds with putty like discoloration
of liver, 5 birds were however noted to have colour change
in the pars caudodorsalis region.

The 20 th day:

In the first group putty like dis-
coloration of livers and two with
petechial haemorrhages of liver
were observed. 6 birds were ha-
ving filled gall bladders. 3 birds ha-
ving haemorragic focci in the thigh
regions were observed.

In the 2 nd group one bird was
showing red yellow mosaic appea-
rance of liver while in others liver
was putty like coloured. One bird
was found to be having haemorra-
hage in the medial region of thigh
and the gall bladders of two birds
were noted to be filled with bile.

In the 3 rd group all the birds
were having putty like discolourati
on of liver. In the group 7 birds we-
re having filled, thick walled and
gelatinous appearance gall bled-
ders.

The 30 th day:

in the first group, 9 birds ha- H.E X 485
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ving tense capsule blunt edges
and friable consistency of livers
were noted. 6 birds were having
red yellow mosaic appearance of
livers. Gall bladders in 3 birds we-
re observed to be filled and gelati-
nous.
In the 2 nd group livers from 3
birds were having mosaic appea-
rance; 6 were having putty like co-
lour appearance with tense capsu-
les. While noticing haemorrahages
the thigh region (in 5 birds) in bre-
ast regions (in 3 birds), pea size
haemorrages were noted under
the wings in 4 birds. Fully filled,
thick walled and gummy appearan-
ce gall bladders were observed in
8 birds.

In the 3 rd group one bird died
23 rd day of experiment. Livers
with putty like discolaration blunt
ends and friable consistency were
observed in 8 birds. 2-2,5 cm in
wing and pea size bleeding focci in
thighs were noted in 4 birds. Call bladders were filled, gela-
tinous and gummy in appearance in all the birds.

Microscopic findings

The 10 th day:

In the first group (1 ppm) hydropic and fatty degenera-
tion of was observed as cells hepatocytes were swollen fil-
led albumin granules, having foggy appearance under the
capsula there was more dense microfocal necrosis and
along with this an increase in fibroblasts and fibrocytes
was observed. Around the central veins coagulative necro-
sis was seen. Activation of the epithelial and reticular cells
was found around the Kiernan space. Proliferation and ex-
pansion of bile ducts, fibrinoid degenariton of the bile duct

Fig 3: Clear appearance of extensive fatty degeneration of the parnchymal cells.
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Fig 4: Adenomateous formation in the mucosal epithelium of the bile ducts. H.E

X 485

wall and a belt of extensive coagulative necrosis was ob-
served around the bile ducts. Mucosal epithelial cells of the
bile duct and gall bladder have undergone extensive
hyperplasia and were projecting like fingers. This finger like
process were observed to be adenomatous in formation
(Fig 4).

Moreover in the 2 nd group, here and there thickening of
capsules marginal hyperchromacy of hepatic epithelial
cells and division of hepatic paranchyma into small islets
due to reticular cells and fibroblasts was observed. Howe-
ver in the 3 rd group along with ductular hyperplasia pseu-
lobile ducts were observed.

The 20 th day:

In the first group wide haemorr-
hagic focci encircled with fibrous
connective tissue were observed.
Swollen, foggy hepatic cells due
to extensive parenchymal and
fatty degenaration of cells was ob-
served throughout the lingth of
Remark cords (Fig 1,2,3). Microfo-
cal necrosis was noticed under
the capsule. Areas of basophillic
nodular hyperplasis were obser-
ved in the liver. The arrengement
of Remark cords have been distur-
bed due to formation radial chains
by reticular cells, fibroblasts and
Kuppfer cells. Proliferation of bile
duct, fibrinoid degeneration of the
wall of bile duct and areas of ex-
tensive hyperplasia of mucosal
epithelium of bile duct and gall
bladder were noticed. Moreover in
the 3 rd group ductular hyperpla-
sia was observed.

The 30 th day:
In the first group around the
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Kiernan space 25-30 cells by un-
dergoing fatty degeneration have
formed small fatty lakers. Under
the capsular area more profound
necrosis and increase in the acti-
vity of fibroblasts and fibrocytes
was noted. Basopyhlic cyncitial
chains formed by reticular cells,
fibroblasts and histiocytes have
disturbed the arrengement of Re-
mark cords. Hyperplasia of the
mucosal epithelium of bile duct
and gall bladder was noticed (Fig
5). Moreover nodular and ductular
hyperplasia was observed in 2 nd

group.
DISCUSSION

In our research although there
was a severe colour change in the
area between pars caudodorsalis
and pars caudoventralis but no
fissure was not observed and this
colour change dissappeared in the
advanced stages of toxication (2). Moreover, on the evalu-
ation of histopathologic lesions it was noted that pars cau-
dodorsalis has been less affected by toxic effects (2).

In thigh petechial and echymotic haemorrhages are in
the shape of haemorrhage reported by Dafalla et all (4). Ho-
wever it is different from the reported study as regards the
period of appearance of haemorrhage, used dose and ex-

.tensive haemorrhagic focci of advance stage.

Haemorragic, red yellow mosaic appearance and the
advanced stage putty like discoloration and friable consis-
tency of liver observed by us agrees with the findings of re-
ported in the literature (1,2,3,4,15,15).

Oedema and thickening of the wall of gall bladder noted
by us agrees with that reporied by Dafalla et al (4).
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Fig 5: Severe proliferation and adenomateous formation in the epithelial cells of
the mucosa of gall bladder. H.E X 240
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Histopathologic studies performed on various sections
of every lobe and caudodorsalis have shown that lesions
were light in degree (14).

In acute and chronic cases of Aflatoxicosis prolifera-
tion of bile duct have been reported by (12,14) and this has
been reported to happen at 28 th day by Balachandran et
all (1) but we have first time observed that it appeared at 10
th day.

Findings related to Aflatoxicosis are localized in the pe-
riportal zone in hen (12). Light degree of degeneration of
hepatocytes of the midlobule observed by us agrees with
the literature (4).

In the 2 nd group coagulative necrosis in the shape of
single circle around the Vena sentralis observed by us is
similar to that reported by Balachandran et all (1).

In all the experimental group, degeneration of microfo-
cal necrotic focci in a cleare and very severe form were ob-
served under the capsule. :

Focal fat deposition, resulting from fatty degeneration
in the Kiernan space agrees with the literature (1,3). In our
research radial chains formed by reticular cells, histiocytes
and mesenchymal originating from bile duct (3,13) distur-
bed the arrangment of Remark cords (1,8,12,13,14).

Margial hyperchromacy of hepatic cells and appearan-
ce of nuclei like inclusion bodies agrees with the literature
(3,13). Basophylic nodular hyperplastic areas observed
are similar to the findings reported by Newberne et all (13).

It was interesting to observe the arrangement of dege-
nerating hepatic cells in a serias around a central lumen
which resemble with a duct resulting in ductular hyperpla-
sia. It agrees with the findings of the literatures (1,3,12).

Hyperplasia of the mucosal epithelium of bile ducts ob-
served by us agrees to reported literature (3,4). However
hyperplastic areas observed by us, were in the form of fin-
ger like adenomatous extensions. Newberne et all (13) ha-
ve reported the formation of pseudobile duct formation in
Aflatoxicosis in dogs and it was interesting to note them in
the hen.

At all stages of study we have found the severe muco-
sal epithelial hyperplasia and adenomatous formation of
the gall bladder. In all the experimental groups focal
lymphocytic infiltration was observed to be changed in mul-
tifocal infiltration and heterophil infiltration was also noted it
agrees with the reported literature (1,4,15).

As a results in experimental Aflatoxicosis, paranchymal
and fatty degenariton of hepatic parenchymal cells, micro-
focal necrosis, peripheral fatty degeneration and in advan-
ce stage appearance of toxic hepatitis due to diffuse fatty
degenaration has been observed. In addition, proliferation
of bile ducts, extensive hyperplasia of the mucosal epithe-
lium of bile ducts and gall bladder, being as an important
characteristic for the diagnosis of Aflatoxicosis has been
noted. Persistency of the above mentioned events leads to
the chronic hepatitis.
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