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Abstract. Hexamita sp. was identified in 8 cases of sixty (13.3%) stunted diarrhoeic 1-
12- week old native turkey poults. Large numbers of the flagellated parasites were found
within the dilated crypts of Lieberkuhn of ileum and jejunum. In TEM studies on the
parasagittal section of the parasite, elongated flagellated binuclear parasite was found.
The morphological characteristics of the seen protozoan are similar with those described
for Hexamita meleagridis. The parasite could be considered as an intestinal pathogenic
protozoan parasite, causing stunting and diarrhoea in turkeys in Iran.

INTRODUCTION

Hexamita parasite is a pathogenic
flagellated protozoan which infects various
species of birds including turkey (Du-Whan,
1975; Stepkowski, 1979; Stoikov, 1985),
pheasant (Swarbrick, 1985; Swarbrick,
1990; Milne et al. 1997), chucker partridge
(Cooper et al., 2004), Crane (Ippen et al.,
1980), pigeon (Stepkowski 1979; Reece et

al., 1992), quail (Mc Dougald, 2008) and
peafowl (Mc Dougald, 2008). Several
reports from natural outbreaks of
hexamitiasis indicate that the protozoan is
a potential pathogen and the presence of the
organisms in the gut could be associated
with clinical manifestation (Ippen et al.,

1980;  Swarbrick, 1990; Reece et al., 1992;
Cooper et al., 2004; Mc Dougald, 2008).

Two species of Hexamita identified in
birds  include Hexamita meleagridis which
was reported in turkeys, pheasant and
chucker partridge (Du-Whan, 1975;  Stoikov,
1985; Cooper et al., 2004; Mc Dougald,
2008), and Hexamita columbae which is

infective to pigeon (Reece et al., 1992; Mc
Dougald, 2008). Hexamitiasis has been
reported from Netherland (Reece et al.,
1992), Germany (Ippen et al., 1980; Mc
Dougald, 2008), Scotland (Mc Dougald,
2008), United Kingdom (Swarbrick, 1985;
Swarbrick, 1990), Australia (Zwart &
Hooimeijer, 1985), Bulgaria (Stoikov, 1985),
Korea (Du-Whan, 1975), Canada (Mc
Dougald, 2008), and United States (Cooper
et al., 2004; Mc Dougald, 2008). In the
present study, Hexamita infection is
reported in diseased turkey poults. By the
best knowledge of the authors, this is the
first report of Hexamita infection in turkeys
from Iran.

MATERIALS AND METHODS

Sixty 1-12 week-old native turkey poults
(Meleagris galopavo) showing clinical
signs of unthriftness and chronic diarrhoea
obtained from rural area of Mazandaran
(north province of Iran) and Lorestan
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(south-west province of Iran) were
examined for the causative agent of the
disease. The native turkeys were kept as
small flocks generally consisting of
chickens, turkeys and waterfowls and they
were kept under free range condition. The
clinical manifestations of the affected birds
were recorded and they were sacrificed.
The tissue samples taken from duodenum,
jejunum, ileum, caecum, colon, cloacae
and bursa of Fabricius were fixed in 10%
buffered formalin (Ph = 7.2). The formalin-
fixed tissues were processed in a tissue
processor, paraffin blocks were made, 5-6
µm thick tissue sections were stained with
Harris hematoxylin and eosin (H&E)
method. Selected parts of the formalin fixed
segments were post-fixed in 2.5%
glutaraldehyde and processed through
standard method for transmission electron
microscopy (TEM). The ultra – thin
sections stained with uranyl- acetate and
lead citrate were examined under a Philips
208 S transmission electron microscopy.

RESULTS

Clinical findings: Watery diarrhoea,
emaciation, growth retardation were
observed in the affected birds.

Pathology: The carcasses of the poults
were poor and thin, the musculature of the
pectoral muscle was dehydrated, small
intestine was distended and frothy yellow
watery fluid were noticed within the
affected areas of intestine. Histological
examination of the sections stained
with hematoxylin and eosin as well as
toluidine blue, showed large numbers of
Hexamita protozoan parasites appearing as
elongated conical shape within the dilated
crypts of Lieberkuhn of the jejunum and
ileum (Figs. 1 & 2). The binucleated bodies
were prominent only in toluidine blue
staining method. Hyperplasia of crypt
epithelium and increased in lamina propria
inflammatory cells were seen in the
affected tissues. Hexamita organisms were
found in 8 cases of the clinically affected
birds 60 (13.3%). In TEM studies, the

elongated, conical, binuclear flagellated
Hexamita with a prominent recurrent
flagellum and a large cytostome was
identified (Fig. 3).

DISCUSSION

The present study indicates that Hexamita

infection is present in native turkeys in
Iran, and it is associated with clinical signs
of diarrhoea, emaciation and growth
retardation. The clinical manifestations
described in this study are compatible to
those that have been reported by other
workers (Du-Whan, 1975; Stepkowski, 1979;
Stoikov, 1985; Swarbrick, 1985;  Swarbrick,
1990; Reece et al., 1992; Cooper et al.,
2004; Mc Dougald, 2008). The clinical signs
and pathological changes in the intestine
associated with hexamitiasis in turkeys
(Du-Whan, 1975; Stepkowski, 1979; Stoikov,
1985; Mc Dougald, 2008), pheasants
(Swarbrick, 1985; Swarbrick, 1990; Milne et

al., 1997; Mc Dougald, 2008), pigeons
(Stepkowski, 1979; Reece et al., 1992)
cranes (Ippen et al., 1980) and Chucker
partridges (Cooper et al., 2004 ) indicate
that the protozoan is a potential pathogen
in birds. The parasite causes detrimental
effects on intestinal mucosa (Ippen et al.,
1980; Swarbrick, 1985; Swarbrick, 1990;
Reece et al., 1992; Cooper et al., 2004; Mc
Dougald, 2008). The mucosal damage
caused by the protozoan parasite may have
allowed bacterial entry resulting in
bacteraemia and organ colonization (Mc
Dougald, 2008). The macroscopic and
microscopic findings including poor
carcasses, yellowish watery contents and
distention in the small intestine, catarrhal
enteritis with dilatation and hyperplasia
of affected crypts of Lieberkuhn and
presence of binucleated conical Hexamita

protozoan within the dilated crypts are
similar to the findings reported by other
workers (Du-Whan, 1975; Stepkowski,
1979; Stoikov, 1985; Swarbrick, 1985; Mc
Dougald, 2008; Zwart Hooimeijer, 1985).
Two species of Hexamita have been
reported to be causative agents of
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Figure 2. A plastic section from the small intestine of the infected turkey
poult. Elongated, conical shaped, binucleated Hexamita parasite within the
crypt of liberkuhn (Arrows). TB. Bar = 40 µm

Figure 1. Large numbers of elongated Hexamita organisms within
the crypt of liberkuhn (Arrows). HE. Bar = 40 µm
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Figure 3. Transmission electron micrograph of Hexamita

meleagridis trophozoite
Within the intestinal crypt; N (nucleus), Ct (cytostome), R Fl
(recurrent flagellum) Fl (flagella). Bar=1.5 µm

hexamitiasis in different species of birds,
namely H. meleagridis in turkeys and
H. columbae in pigeons. Based on speices
of birds infected and morphological
characteristics of the parasite, it is most
likely that the species of the Hexamita

reported here is H. meleagridis which has
been described previously by others
(Swarbrick, 1985; 1990; Cooper et al., 2004;
Mc Dougald, 2008). Slender elongated
binuclear trophozoite, multiple flagella
including a prominent recurrent flagellum
and a large cytostome were morphological
findings in the present study which are
similar with H. meleagridis. Regarding the
present and other reports of the natural
infection, young birds are the most
susceptible to the infection and it is
almost always accompanied by clinical
manifestations of poor growth, emaciation,
diarrhoea and mortality among the

affected birds (Stepkowski, 1979; Ippen et

al., 1985; Stoikov, 1985; Swarbrick, 1985;
1990; Reece et al., 1992; Milne et al., 1997;
Cooper et al., 2004; Mc Dougald, 2008). The
young birds that survived infection grow
to become asymptomatic reservoir adult
birds (Swarbrick, 1985; 1990; Cooper et al.,
2004; Mc Dougald, 2008). Nevertheless, the
infected native turkey poults and other
asymptomatic birds harboring Hexamita

parasite could be potential sources of the
disease agent not only for turkey industries
but also for susceptible free living birds
and birds kept under zoo condition. There
is no effective treatment for the infection
(Mc Dougald, 2008), although Butymorate,
Chlortetracycline, combination of
Furaltadone and Tetracycline, Furazolidone
and Ranidazole could be prescribed
(Swarbrick, 1990; Cooper et al., 2004;
Reece et al., 1992; Mc Dougald, 2008). To
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control hexamitiasis in birds, hygienic
measures including control of house flies
and other arthropods and inclusion of
Dimetridazole at 125 ppm to 150 ppm are
recommended (Swarbrick, 1990; Cooper et

al., 2004; Mc Dougald, 2008).
It is concluded that Hexamita is one of

the intestinal protozoan infection in native
turkeys of Iran and the infected turkeys may
have an important role in the epidemiology
of the disease.

Acknowledgements. The authors wish to
thank the vice chancellor of University of
Tehran for the financial support of the
project.

REFERENCES

Cooper, G.L., Charlton, B.R., Bidford, A.A.
& Nordhausen, R. (2004). Hexamita

meleagridis (Spironucleus me-

leagridis) infection in Chucker
partridges associated with high
mortality and intracellular trophozoites.
Avian Diseases 48: 706–719.

Du-Whan, J. (1975). Protozoal infections of
domestic animals and poultry in Korea.
Korean Journal Parasitology 13: 1–6.

Ippen, R., Wisser, J. & Zwart, P. (1980). A
further contribution on Hexamita

infection of cranes (Anthropoides

vergo). Milu Berlin 5: 293–297.

Mc Dougald, L.R. (2008). Histomoniasis
(Blackhead) and other Protozoan
diseases of intestinal tract. In: Safe YM,
Fadly AM, Gilson JR, editors. Diseases

of Poultry, 12th ed. Blackwell
Publishing, pp: 1103–1105.

Milne, E.M., Woinsor, R.S., Rogerson, F. &
Pennycott, T.W. (1997).Concurrent
infection with enteric protozoa and
Erysipelothrix rhusiopathiae in
chicken and pheasant flocks. Veteri-

nary Record 141: 340–341.
Reece, R.L., Scott, P.C. & Barr, D.A. (1992).

Some unusual diseases in the birds of
Victoria. Veterinary Record 130: 178–
185.

Stepkowski, S. (1979). Hexamita infection
in birds. Drobniarstwo 27: 17–19.

Stoikov, D. (1985). The isolation of
Hexamita meleagridis in Bulgaria.
Veterinarno-Meditsinski Nauki 22: 44–
50.

Swarbrick, O. (1985). Pheasant rearing:
associated husbandry and disease
problems. Veterinary Record 116: 610–
617.

Swarbrick, O. (1990). Hexamitiasis and
an emaciation syndrome in pheasant
poults. Veterinary Record 120: 265–
267.

Zwart, P. & Hooimeijer, J. (1985). Hexamita

infection in carrier pigeons in the
Netherlands. Tijdschr Diergeneeskd

110: 1074–1075.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


