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Abstract: This study 100 geese and 100 Muscovy ducks were fed diets of banana stalk and rice bran. At 3
weeks of age, the geese showed ataxia, myoclonus and finally died. The total numbers of geese dying from 3
to 8 weeks of age are 50. Meanwhile, 30 Muscovy ducks showed anorexia, ataxia and no mortality was found.
Three geese and three Muscovy affected carcasses were necropsied. Blood samples from affected birds
together with feed and water were collected. Besides, blood samples from 5 healthy geese and Muscovy
ducks from another farm were collected as control samples. Macroscopically, the most prominent lesions
were soften and swollen brains in geese. Microscopically, encephalomalacia and diffuse satellitosis were found
in cerebrum and cerebellum of affected geese while diffuse satellitosis without encephalomalacia was found
in cerebrum and cerebellum of Muscovy ducks. In addition, degeneration of the gizzard smooth-muscle cells
and cardiac-muscle cells, necrosis of pancreatic acinar cells were found in both affected geese and Muscovy
ducks. No bacteria and virus were found from all specimens. Importantly, the average concentration of vitamin
E in geese and Muscovy ducks was 0.15+0.02SE pg/mL and 1.56+0.13SE pg/mL, respectively which were
significantly (P<0.05) lower than concentrations in unaffected birds. Furthermore, the average concentration
of Selenium (Se) in geese and Muscovy ducks were 2.01+0.10SE pg/dL and 1.93+0.12SE pg/dL, respectively,
which were significantly (P<0.05) lower than concentrations in unaffected birds. In the follow-up study, 2
months after supplementation with vitamin E 100 IU and Se 0.2 mg/kg of diet, the conditions had improved
and the serum concentrations of vitamin E and Se were significantly higher than when birds were on the
banana stalk and rice bran diet (P<0.05) and at 7 months on the second follow-up study, all birds were healthy
and the serum concentrations of vitamin E and Se were the same as control birds. It was found that the
feeding of banana stalk and rice bran which is considered to be vitamin E and Se deficient could affect brain
lesions and muscular dystrophy in geese and Muscovy ducks. The data also suggests that geese are more

sensitive to vitamin E and Se than Muscovy ducks.
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Introduction

Vitamins and minerals are required only

in small amount but are essential for growth
and production. The deficiency of vitamin E is
one of nutritional diseases that affect poultry
including chickens, ducks and turkeys. Diets
deficient in  vitamin E can produce
encephalomalacia, exudative diathesis, and
muscular dystrophy in chicks; enlarged hocks
and dystrophy of the gizzard smooth muscle
in turkeys; and muscular dystrophy in ducks.
Encephalomalacia is a nervous syndrome
characterized by ataxia, opisthotonus,
myoclonus and prostration. The signs usually
15-56 days

begin between of age. In

exudative diathesis, the lesions include
vasculitis which blood vessel walls become
abnormally  permeable. In muscular
dystrophy, the fibers of skeletal, smooth and
cardiac muscles can degenerate (Klasing and
Austic, 2003). Importantly, vitamin E
deficiency mostly occurs in poultry that are
fed rations high in polyunsaturated fats which
support vitamin E becoming rancid and the
vitamin is no longer bio-available (Mezes et
al., 1997).

Selenium (Se) is an essential mineral in
poultry. The deficiency of Se in chickens,
especially in combination with low vitamin E
supply is responsible for the development of
a range of diseases including exudative
diathesis 1973),

(Nouguchi et al,

encephalomalacia (Combs and Hady, 1991)
and pancreatic atrophy (Cantor et al., 1975).
The relationship between vitamin E and Se is
not fully understood, however, Se appears to
effectively prevent myopathies of gizzard and
heart in young poults (Surai, 2002).

Disease in poultry is usually thought of
as being caused only by infectious agents.
However, poultry can be affected by a wide
range of diseases caused by non-infectious
agents such as nutritional diseases. The
objective of this study was, therefore, to
investigate the pathology of geese and
Muscovy ducks fed vitamin E and Se deficient
diet, as well as perform follow up studies

after treatment.

Materials and Methods

Case history

One hundred geese and 100 Muscovy
ducks, belonging to a farmer in Thailand, were
reared from about one week after hatching in
a large floor pen under initiative organic
farming project. At 3 weeks of age, the geese
showed ataxia, myoclonus and finally died
(Fig 1). The total numbers of geese dying from
this problem at 3 to 8 weeks of age are 50.
Meanwhile 30 Muscovy ducks showed
anorexia, ataxia (Fig 2) and no mortality was
found. All were fed with diets from natural
sources of rice bran and banana stalk. Three
and 3

geese affected Muscovy ducks
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carcasses were necropsied and tissue
samples were collected for histopathology
and further laboratory examination. Then 10
blood samples from affected geese and
Muscovy ducks, together with feed and water
samples were submitted for analysis. In
addition, blood samples from 5 healthy geese
and Muscovy ducks from another farm were

collected as control samples.

Histopathology

Tissue samples from the brain, lung,
heart, pancreas, liver, kidney, spleen,
proventriculus, gizzard and intestine were
fixed in 10%

neutral buffered formalin,

routinely processed, and stained with
hematoxylin and eosin (HE) for histological

examination.

Virology and bacteriology

Tissue samples from the same organs
were prepared to 10% suspension in PBS with
antibiotics. For virus isolation, serial ten fold
dilution of the suspensions was inoculated in
0.1 mL to primary chicken kidney cell in
microplate, four wells per dilution, and
observed daily for cytopathic effects for five
days. The homogenates were also inoculated
into the allantoic cavity of 10-day-old
embryonated eggs. Inoculated eggs were
incubated for five days at 37°C, and the
fluids tested for

allantoic were
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hemagsglutination activity. For bacteriological
examination, the specimens were cultured on
blood agar and MacConkey agar and identified
according to Quinn et al. (1998).

Biochemistry and toxicology

Serum samples were precipitated of 0.2
mL serum with 0.5 mL n-hexane and
centrifuged. Evaporation of supernatant to the
dryness and then the residue was dissolved in
iso-propanol. Finally, detection of serum
vitamin E was measured by using High
Performance Liquid Chromatography (HPLC)
and fluorescent detector. For Se detection,
serum samples were digested with acid
mixture (nitric acid : perchloric acid 3:1). Then
they were detected with hydride generator
techniques by inductively couple plasma
optical emission  spectrometry  (ICP-OES).
Additionally, rice bran samples were extracted
and aflatoxin  was detected by using
fluorometry method. Rice bran, water, liver,
kidney and gizzard content were extracted and
detection of  pesticides such as
organophosphate and carbamate were carried
out using Thin Layer Chromatoghraphy (TLC)
and Gas Chromatography — Mass Spectrometry

(GC-MS) techniques.

Treatment

Two months after using fresh or

stabilized rice bran and supplementation
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vitamin 100 IU and Se 0.2 mg/kg of diet for 2
months, no clinical signs had been observed.
Blood collection from 10 geese and Muscovy
ducks were taken.

Seven months after treatment in a
second follow-up study, blood samples from
10 geese and Muscovy ducks were collected
to investigate for vitamin E and Selenium

concentrations.

Statistical analysis

Analysis was calculated on data using
parametric (ANOVA). The difference in means
was considered statistically significant when

P<0.05.

Results
Pathological findings
The most prominent gross lesion was
soften and swollen brains (Fig 3) in all geese.
Microscopic findings of some organs from

geese and Muscovy ducks were presented in

Tablel. In brains, diffuse satellitosis and
encephalomalacia with presence of severe
vasculitis (Fig 4) were found in cerebrum and
cerebellum of geese while only diffuse
satellitosis (Fig 5) was found in cerebrum and

cerebellum of Muscovy ducks.

Virological and bacteriological findings
No bacteria and virus were found in the

submitted specimens.

Biochemistry and toxicological findings
The average concentrations of vitamin
E and Se in serum samples of geese and
Muscovy ducks were shown in Table 2. In
addition, aflatoxin was not detected in rice
bran and pesticides such as organophosphate
and carbamate were not detected in rice
bran, liver,

water, kidney and gizzard

contents.

Table 1 Histopathological changes in geese and Muscovy ducks fed diets formulated

predominantly from rice bran and banana stalk

Geese No. Muscovy No.

Tissues Lesions
1 2 3 1 2 3
Brain Encephalomalacia + + + - - -
Diffuse satellitosis + + + + + +
Heart Degeneration of cardiac myocytes + + + + + +
Gizzard Degeneration of gizzard smooth muscle cells  + + + + + +
Pancreas Necrosis of acinar cells + + + + + +

- lesion absent; + lesion present
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Table 2 The average concentrations of vitamin E and Selenium in serum of geese and Muscovy ducks

Geese (Mean#SE)

Muscovy ducks (Mean+SE)

(n=10) ( n=10 )
Group
Vitamins E Selenium Vitamins E Selenium
pg/mL pg/dL pg/mL pg/dL
Control ( n=5) 3.65°+0.12 3.95°+0.11 3.86°+0.11 3.87°+0.09
Before treatment 0.15%+0.02 2.01°+0.10 1.56°+0.13 1.93°+0.12
Two months after treatment 2.60°+0.11 4.37°+0.13 3.72°+0.17 4.03°+0.16
Seven months after treatment 4.90°+0.19 3.88"+0.16 4.82°+0.22 4.35°+0.04

Values in brackets are the mean concentration for the control birds within columns values with

uncommon superscripts are significantly different (P < 0.05)

Statistical analysis from data presented
in Table 2 showed that mean values of
vitamin E level in serum of geese and
Muscovy ducks before treatment were 0.15
pue/mL and 1.56 pg/mL, respectively which
was significantly (P<0.05) lower than control
group. In addition, the level of Se in geese
and Muscovy ducks were 2.01 pg/dl and 1.93
pe/dl, respectively that they were significantly

(P <0.05) lower than control group.

Discussion

In this study, all birds were fed banana
stalk and rice bran. Although banana stalk
contains crude protein, crude fibers but there
is no fat and vitamin E or Se in nutritive value
(Poyyamozhi and Kadirvel, 1986; Viswanathan
et al., 1989). Rice bran has been used as a
feed ingredient in poultry but it contains a

large amount of oil and lipase which are

susceptible to oxidation and destroy nutritive

142

value (Linfield et al., 1985). It was likely that
the diets used in this study would be
considered as being deficient in vitamin E
especially when it was found that rice bran
had along storage time and became rancid.
At first (before treatment), geese
showed severe nervous signs, soften and
swollen brains. Microscopic examination
revealed encephalomalacia with presence of
severe vasculitis in both cerebellum and
cerebrum related to the concentration of
vitamin E in affected geese was 0.15 pg/mL
which was significantly (P<0.05)lower than in
the control samples taken from unaffected
birds(Table2). Moreover, the lesion was
typically consistent with that of vitamin E
deficiency in chicks described by Klasing and
Austic (2003), Van Vleet and Ferrans (1976)
and lkumo (1980). These reports described
that occur in

encephalomalacia can

cerebellum of chickens. To our knowledge,
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Fig.1-8. 1-, Clinical signs of affected goose showed ataxia, myoclonus and prostration. 2-, A Muscovy
duck showed difficulty walking. 3-, Macroscopic finding: cerebrum and cerebellum were soft and
swollen. 4-Microscopic finding: the cerebrum of goose showed foci of encephalomalacia with
presence of severe vasculitis HE.x 100. 5-,Microscopic finding in cerebellum of Muscovy ducks was
limited to diffuse satellitosis HE.x400. 6-7-, Cardiac myocytes and gizzard smooth muscle in a
Muscovy duck revealed degenerative change HE.x200. 8-, Degeneration and necrosis of some

pancreatic acinar cells with lymphoid cells infiltration observed in a Muscovy duck HE.x400.
this is the first report which confirms that reported that cerebellum was the target

encephalomalacia can occur in geese. organ of vitamin E deficiency while the

Moreover, Garland and Pritchard (2008) cerebrum is not affected which was not in
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agreement with this study. However, Klasing
and Austic (2003) reported that lesions in
cerebrum may occur but not common.
Microscopic examination of affected Muscovy
ducks revealed diffuse satellitosis in brain
(Table1).The average level of vitamin E in
Muscovy ducks was 1.56 pg/mL which was
significantly (P<0.05) lower than in the control
samples (Table2). It is possible that the
lesions found were caused by vitamin E
deficiency which allows accumulation of
excessive  lipid  hydroperoxides,  which
resulted in brain tissue damage (Garland and
Pritchard, 2008). In this study, geese showed
obvious brain lesions at death while Muscovy
ducks showed mild degree of brain lesions
and were able to recover from the disease
after treatment.

Both geese and Muscovy ducks
revealed degeneration of cardiac myocytes
(Fig 6) and gizzard smooth muscle cells (Fig
7). In this study, the concentration of Se in
affected geese and Muscovy ducks were 2.01
pe/dL and 1.93 pg/dL, respectively and were
significantly (P<0.05) lower than
concentrations seen in the control samples
(Table2). These findings are supported by
those of Klasing and Austic, (2003); Dhillon
and Winterfield (1983) and Van Vleet and
Ferrans (1976) who have reported on the
characteristics of vitamin E and Se deficiency

in ducklings and chicks. In addition, the

144

concentration of Se were significantly low
(P<0.05) and necrosis of acinar cells was
found in pancreas (Fig 8).These findings
supported the reports by Thompson and
Scott (1969) and Cantor et al. (1975) who
found that vitamin E and Se deficiency in
chicken is responsible for nutritional
pancreatic degeneration. Additionally, the
data also suggested that geese were more
sensitive to vitamin E and Se deficiency than
Muscovy ducks.

However, neurologic signs and brain
lesions resulting from vitamin E deficiency
must be differentiated from other viral
diseases such as flavivirus infection, avian
influenza and avian encephalomyelitis. In this

was found from virus

blood

report, no virus

isolation. Hence, history taking,
collection and histopathology should be
taken into account for investigation before
making a final diagnosis. In this study, after
using fresh or stabilized rice bran and taking a
daily vitamin E 100 IU and Selenium 0.2 mg/kg
of diet for 2 months (recommended dose by
the manufacturer), it was found that the
conditions had improved.

As presented in Table2, on the first

follow-up study in 2 months after treatment,

the condition was improved and the
concentrations of vitamin E and Se
significantly  (P<0.05) increased. In the

meantime, the new flock of geese and
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Muscovy ducks, about 1 week of age, were
brought and reared in this farm and fed high
quality rice bran with vitamin E and Se
supplement. On the second follow-up study
in 7 months after treatment, all birds were
healthy and the concentrations of vitamin E
and Se of the old flock were normal.

Acknowledgements: We would like to thank
the staff from Chainat provincial livestock
office for their help with field investigation
and sample collections, Dr.Kanya Arsayuth
from Office of Regional Livestock 1 and
Ms.Phattarawadee = Wattanasuntorn  from
Biochemistry and Toxicology Section for
statistical analysis. Some parts of this article
of the

were published in proceedings

Australian  poultry  science  symposium,

volume 26, 2015 (88-91 pp.)

References

Cantor, AH., Langevin, M.L., Noguchi, T. and
Scott, M.L. 1975. Efficiency of Selenium
compounds and feed stuffs for
prevention of pancreatic fibrosis in
chick. J. Nutr. 105: 106-111.

Combs, G.F. and Hady, M.N. 1991. Selenium
involved with vitamin E in preventing
encephalomalacia in the chick. FASEB
Journal. 5: AT14.

Dhillon, A.S. and Winterfield, RW. 1983.

Selenium-Vitamin E deficiency in captive

wild ducks. Avian Dis. 27(2): 527-30.

Garland, PW. and Pritchard, S. 2008.

Nutritional  disorders. In:  Poultry

diseases 6™ ed. edited by Pattison, M.,

McMullin, P.F., Bradbury, J.M. and
Alexander, D.J. Elsevier Limited. China.
P.517-519.

lkumo, H.1980. Comparison in inducing effect
on vitamin E deficiency symptoms in
chicks between dilauryl succinate and
unsaturated fatty acids. J. Nutr. 110:
2045-2050.

Klasing, K. C. and Austic, R. E. 2003.Nutritional
diseases. In: diseases of poultry 11° ed.
Edited by Saif, Y.M., Barnes, H.J., Fadly,
AM., Glisson, J.R., McDougald, L.R. and
Swayne, D.E. lowa State Press, P. 1027-
1036.

Linfield, W.M., Serota, S. andSivieri, L. 1985.
Lipid-lipase interaction: a new method
for the assay of lipase activity. J. Am. Oil
Chem. Soc. 62(7): 1152-1154.

Mezes, M., Surai, P., Salyi, G., Speake, B.K,
Gaal, T. and Maldjian, A. 1997.
Nutritional  metabolic  diseases  of
poultry and disorders of the biological
antioxidant defence system. Acta Ve.t
Hung. 45(3):349-60

Nouguchi, T., Cantor, AH. and Scott, M.L. 1973.
Mode of action of selenium and vitamin

E in prevention of exudative diathesis in

chicks. J. Nutr. 103: 1502-1511.

145



aunun Jueiug warany / dniwnmdunuaseans. 2558, 10(2): 137-146.

Poyyamozhi, V.S. and Kadirvel, R. 1986. The
value of banana stalk as a feed for
goats. Anim. Feed Sci. and Tech. 15(2):
95-100.

Quinn, P.J., Carter, M. E., Markey, B.K. and
Carter, G.R. 1998. Bacterial Pathogens:
Microscopy, Culture and Identification.
In: Clinical Veterinary Microbiology.
Mosby International, London. P. 21-66.

Surai, P.F. 2002. Selenium in Poultry Nutrition:
1. Antioxidant properties, deficiency
and Toxicity. World’s Poultry Science
Journal. 58: 333-347.

Thompson, J.N. and Scott, M.L. 1969. Role of
Selenium in the nutrition of the chick. J.
Nutr. 97: 335-342.

Van Vleet, JF. and Ferrans, V.J. 1976.
Ultrastructural changes in sketetal
muscle  of  selenium-vitamin  E
deficiency chicks. Am. J. Vet. Res. 3T:
1081-1089.

Viswanathan, K., Kadirvel, R. and
Chandrasekaran, D. 1989. Nutritive
Values of Banana Stalk (Musacavendishi)
as a feed for sheep. Anim. Feed Sci. and

Tech. 22(4): 327-332.

146



