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Introduction

A new disease called ‘Turkey X disease’ has been
described since the widespread outbreaks of deaths
in turkey poults in 1960.” Since the toxic aflatoxins
B and G were isolated from the mold Aspergillys
Sflavus and their structural formulas were deter-
mined, the investigations of the toxins have heep
studied by many researchers. The determipation of
the long-term effects of a single oral sub-lethal
-dose of crystaline aflatoxin (40 per cent aflatoxin
B; and 60 per cent aflatoxin G,) to rats have been
studied.” The histological changes in the liver
produced by a single dese of aflatoxin(80 per cent
B; and 20 per cent G,) were contrasted with the
lesions produced in day-old ducklings by other
well-studied liver poisons.® Purification and toxicity
of aflatoxin Gy have been examined by Lijinsky
and Butler.!” Carnaghan gt al.® estimated the LDj
value for aflatoxin G; to be approximately 39. 2 ug
-per 50 grams duckling when they used dimethyl-
formamide as the solvent.

It is the purpose of this report to determine the
toxicity of aflatoxin G; produced by Korean Indus-
trigl Strain of the Aspgrgilius flgvus gs the result
.of histopathologic studies on the liver of the
«ducklings which were administered the aflatoxin

G
Materials and Methods

“The day:0ld Koregn natjve breed ducklings(aver-

age weight 47 grams) were used as the experimental
animals. During the course of this investigation,
the ducklings were housed in a standard chick
battery brooder at temperatures of 80~95 degrees
F. with sufficient food and water supplied ad
libitum. The Aspergillus flavus(Strain A-124) was
isolated from the fermented soybean mass and then
cultured. The aflatoxin that we used in this exper-
iment was produced from the Aspergillus flavus
by the researchers in the Institute of Applied Mic-
robiology, Kon-Kuk University according to Pons
and Goldblatt method!®, The crystalline aflatoxin
Gy dissolved in propylene glycol was administered
by intubation. In order to study the acute lesions
by the dese of the toxin and the duration by a
single gral intubation, we designed 3 groups: 75 xg,
50 ug and 25 ug of the aflatoxin. There were 5
‘ducklings in each group, and the survivors were
decapitafed on the .3rd and 7 th day of the experi-
ment. Comparisons of the toxic effects of the
aflatoxin G; (Korean aflatoxin, aflatoxin G;, was
prodyced hy Strain A.-124 that was isolated from
the fermented soybean mass and then cultured in
the Institute of Applied Microbiology, Kon-Kuk
University) produced by Korean Industrial Strain
of the Aspergillys sp. with those of standard aflat-
oxin G;(Standard aflatoxin G, was produced in
Makar Chemicals Ltd. in Jerusalem, Israel.) were
studigd in this experiment.

Liver tissue obtained from the distal parts of the
left lobe immedjately after decapitation was cut
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Fig. 1. Comparison of growth ratio after administration two aflatoxin preparations.

Table 1. Comparison of Growth Ratio after Administration of Two Aflatoxin Preparations

After 3 days After 7 days

Dosage of Aflatoxin ;
Standard Aflatoxin | Korean Aflatoxin | Standard Aflatoxin| Korean Aflatoxin

25 pg 1.62 1.54 2.56 2.23
50 g 1.58 1.21 2.22 1.96
75 LE 1.21 1.02 1.85 1.47
Control 1.75 3.36

Table 2. Histopathologic Findings of Livers That were Administered Standard Aflatoxin

N Dosage of Aflatoxin
A 75 pg 50 pg 25 pg

Duckling No. ™~
- * 2 3 4 5.6 7 8 9 10 11 12 13 14 15
Tissue Changes —~———__ .

Hemorrhages H o4+ = - - + o+ = = - _ o — = —
Necrosis 4 — — = — P — —_— e — — =
Fat Change HOH o+ 4+ + + + = - B
Bile Duct Cell — i

Proliferation - - H + + - - +t £ — = + &
Regeneration of Hepatic __ _ , e i

Cells

Degree of histopathologic changes: — Within normal limits, + Minimal in degree, + Slight in degree,
+ Moderate in degree, *Dead duckling

and processed in a routine manner for paraffin accumulation of large quantities of lipid. All sections
sections. The sections of the livers were stained were scored using an arbitrary system whereby the
with Mayer’s hematoxylin and eosin, and frozen degrees of the lesions in the microscopic appearances
sections were prepared to stain Oil Red O. for the were classified by the following five criteria: —:

— 264 —



Table 3. Histopathologic Findings of Livers That were Administered Korean Aflatoxin

\\\Dosage of Aflatoxin
o o 75 g 50 ug 25 ug
™. Duckling No.

Tissue Changes ——— 1* 2 3 4 5 7 8 9 10|11 12 13 14 15
Hemorrhage " H o+ = — T S —
Necrosis + + 4+ = — _ - 4+ - — —_ e = =
Fat Change #OoH O+ + + | F + + =+ 4+ =+
Bile Duct Cell + = H + =+ - - 4+ = - — — + =+

Proliferation |
Regeneration of Hepaticf, += + + + =+ —_ - 4+ 4+ + = = 4 = —

Cells

Degree of histopathologic changes: — Within normal limits, + Minimal in degree, + Slight in degree,

4 Moderate in degree, it Marked in degree, *Dead duckling.

within normal limits, 4-: minimal, +: slight, +:

moderate, and H#: marked in degree.
The formula of growth ratio is as follows: inc-

reased body weight/initial body weight.

Results

The typical clinical symptoms of toxicity were
not shown in the ducklings of this experiment,
except 2 ducklings of 75 ug treated with Korean
aflatoxin died and 1 duckling of 75 ug treated with
standard aflatoxin died. Body weights of the
ducklings were decreased more than that of the
control. The retardation of the growth by aflatoxin
G, is illustrated in Fig. 1 and Table 1. The dead
ducklings developed ataxia followed by convulsions
shortly before death and died in the form of opisth-
otonus. Besides the dark red petechial hemorrhages
on the livers of dead ducklings, most of the livers
were normal-fresh in color.

After exposure to 75ug of aflatoxin, 2 ducklings
were killed with Korean aflatoxin and 1 duckling
was killed with standard aflatoxin. Marked hemor-
rhages and fatty changes were observed in the
livers (Fig. 2 and 3), but only fatty changes were
shown in the livers of the ducklings that were
decapitated on the 3rd day. Slight fatty changes,
moderate bile duct cell proliferation (Fig. 5) and
slight regeneration of the hepatic cells(Fig. 7) were
observed in the livers of the ducklings that were
decapitated on the 7th day. Moderate hemorrhage

and slight proliferation of bile duct cells were
produced with Korean aflatoxin (Fig. 4).

In the livers of a few ducklings that were admin-
istered 50ug aflatoxin Gy, slight hemorrhages, slight
fatty changes, slight bile duct cell proliferation
and slight regeneration of hepatic cells were reve-
aled. In the livers that were exposed to 25 ug afl-
atoxin Gy, the appearances of the livers were
demonstrated to be similar to those of the normal

livers except slight fatty changes in some cases.
Discussion

When the growth ratio was compared with that
of the control, the growth depression was conspi-
cuous in all of the experimental ducklings. Butler®
showed that the clinical symptoms with the two
toxins were similar in their experiments. However,
the toxicity of the aflatoxin G; is less than that
of the aflatoxin B; in this experiment.

The lesions that were seen in the livers of the
ducklings treated with aflatoxin G; were similar
to those found in the ducklings treated with afl-
atoxin B;. An exception noted with aflatoxin G
was that did not demonstrate necrosis of the livers.
Besides the intensity of the lesions, hemorrhages,
fatty changes and proliferation of bile duct cells
coincided with those in the experiments of ‘many
researchers, 5-8,15,16

After administration of higher doses (over 50 ug

aflatoxin G;), marked and moderate hemorrhages
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were revealed in the liver sections of dead ducklingg
that were similar to the experiments of Bytler®.
Many types qf necrosis were evidenced jn the liver
sections of the ducklings treated with aflatoxin B;,
but no necresis was indicated in the livers of the
ducklings treated with aflatoxin Gi. The rgasons
for an absence of necrosis in the livers is a problem
for study in the future.

In liver sections of experimental ducklings, min-
imal, slight and moderate fatty changes were
revealed, and this is coincided with the fatty dege-
neration with bacterial toxins.?® The vacuoles of
the fat present in an earlier stage of the adminis-
tration were smaller than the later stage. Newberne
and Butler!® observed that the young duckling
normally has a significant amount of lipid in its
liver, but this is increased when the animal is
exposed to aflatoxin.

The duckling is a highly sensitive experimental
animal to the acute effects of aflatoxin, and the
liver displays typical microscopic appearances to
determine the infection of Aspergillus flavus. The
typical microscopic appearance is the proliferation
of bile duct cells.® In liver sections of this experi-
ment, the microscopic appearances of the prolifer-
ation and mitotic figures of hile ductule cells were
slightly demonstrated in the later stage (on 7th
day), and the iptensity was less in a lower dosage

(25pg) than in a higher dosage. Thege appearances
are similar to the opinions of other researchers.t™
In the sections of the livers on yth day, the
mitoses of the hepatic paremchymsl cells were
slightly revealed threpghout the sections, and this
is similar to Butler’s experiment.® The histological
lesions on the liver of ducklings tregted with
aflatoxin G, were shawn less severe than those on
the liver of ducklings treated with afiatoxin B,.

Conclusien

The purpose of this report is to determine the
toxicjty by the comparison of the histopathological
lesions induced in ducklings by a single oral admin-
istration of aflatoxin G; produced by Korean Indust-
rial Strain of the Aspergillus flavus and standard
aflatoxin Gi.

The basic histopathological lesions associated with
administration of the aflatoxins consisted of hemor-
rhages, fatty changes and preliferation of bile duct
cells. Variations occurred in doses of the aflatoxin
and the duration of the experiment. Korean afl.
atoxin G; and standard aflatoxin G; are similar in
the toxicity.

Korean aflatoxin G; was demonstrated as less
severer in the toxicity of the comparable doses than
Korean aflatoxin B;.

Legens for Figures
Fig. 2. The liver of a duckling 3 days after intubation of 754g Kqrean aflatoxin G;. Marked
hemorrhage and fatty changes are revealed throughout the liver. H & E stain. X150,
Fig. 3. The magnification of Fig. 2. Erythrocytes are extrayasated in the sinusoids gnd many
fatty vacuoles are revealed. H & E stain. X450,

Fig. 4. The liver of a duckling 3 days after intubation of 75ug Korean aflatoxin Gi. Mederate

hemorrhage and slight proliferation of bile duct cells are observed in the ceater of this

picture. H & E stain. X150.

Fig. 5. The liver of a duckling 7 days after intubation of 75xg Korean aflatoxin Gi. Moderate
proliferation of bile duct cells is shown in this figure. H & E stain. X450,

Fig. 6. The liver of duckling 7 days after intubation of §p g Korean aflatoxin Gy $Slight

hemorrhages and bjle duct cells are slightly proliferating from the center of this photograph.
A few mitotic figures of bile duct cells are revealed. H & E stajn. X450.

Fig. 7. The liver of duckling 7 days after intubation of 50ug Korean aflatoxin Gy Slight

regeneration of the hepatic cells and a mitotic figure in the center of this picture are shgwn.

H & E stajn. X450.



Fig 4. Fig. 5.

Fig. 6. Fig. 7.
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