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Small forms of Blastocystis hominis 
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Abstract 
Unusually small forms of Blastocystis hominis were found in the srools of Indonesian immigrants. The 
size of rhe parasites seen in faecal samples of the lndonesian isolates were 3-5 µm whereas larger 
vacuolar forms measuring 10-15 µm were seen in Malaysian and Bangladeshi isolates. These small 
forms showed a distinct growth profile with an optimum parasite yield as high as 11.7 x 105 when 
culrured in Jones' medium compared co yeilds of 3.9 x 105 and 0.5 x 105 for Malaysian and Bangla
deshi isolates respectively. The unusually small forms of Blastocystis, unlike che ocher isolates, was 
found to grow in culcures at 37° C even after being kept at room remperarure for as long as 9 days. 
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Introduction 
Blnstocystis hominis (Brumpt, 1912), a human intesti
nal procozoan parasite, has been reported in a wide range 
of hosts e.g. humans, pigs, monkeys fowls, ostriches, 
turkeys, guinea pigs (Zierdt, 1991; Boreham & Stenzel, 
1993), reptiles including snakes, crocodiles and iguana 
lizards (Teow etal.,1991; 1992). However, very little is 
understood abour rhe parasite's mode of reproduction 
and growth. 

Previous scudies on morphology, growth profile and 
karyocypic patterns of Blastocystis were on isolates ob
tained from one geographical region or unspecified 
(Zierdt & Swan, 1981; Ho et al., 1993; Ho et al; 1994; 
Upcroft et al., 1989) . To the best of our knowledge no 
smdy has been underraken co compare the morphol
ogy, growth profile and karyocypic pattern of Blastocystis 
isolates obtained from different geographical regions. 
1n the present srudy we reporc unusually small forms 
of Blastocystis isolated from Blastocystis-i nfecced J ndo
nesian migrants. These forms show distinct growrh 
pauerns and different biological characteristics com
pared to rhe normal vacuolar form seen in Malaysian 
and Bangladeshi isolates. 

Materials and Methods 

Malaysian Blastocystis isolates were obtained randomly 
from faecal samples of patients admirred at the Univer
sity Hospital, Kuala Lumpur. Only rwo out of ten pa
ciencs had diarrhoea and all the patients were confirmed 
co have acquired the infection locally. Faecal samples 
were also collected from immigrant workers who had 
recendy arrived from Bangladesh and Indonesia, at rhe 
outpacienc clinic, University Hospital, Kuala Lumpur. 
These Blastocystis-infected individuals were apparendy 
healthy and asympromatic. 

Direct faecal smears were made from ten Bfastocystis
i nfected persons from each of the three nationalities. 
The morphology and size of Blastocystis were observed 

under both light and phase contrast microscopy as well 
as fluorescenr microscopy after acridine orange stain
ing. The faecal samples were subsequently maintained 
in bijou bonles containing 3ml of Jones' medium at 
37°C (Zaman & Khan, 1994; Suresh et al, 1997). Af
ter several sub-cultures three isolates of each national icy 

were randomly selected for the growrh profile study. 
The parasites of each of these isolates were pooled to
gether ro make a concenrration of 5 x 10' parasites/ml 
of Jones' media and added into 3 screw capped tubes 
of 10 ml volume respeccively containing 4 ml of fresh 
Jones' medium. The experiment was therefore done in 
triplicates and an average parasite counc was made from 
each of these isolates. The screw-capped tubes contain
ing the cultures were then mainrained at 37°C and a 
parasite counr determined every day unril the parasites 
were absent. The parasites from culture samples were 
assessed for its viabiliry by sub-culruring into fresh Jones' 
medium daily after rhe 5,h day of culture. 

In a separate experiment, parasites of each of che iso
late were pooled together to make up a concentration 
of Ix 105 parasites/ml . They were then maintained at 
room temperature in bijou bottles comainingJones' me
dium. Every day 50 µl from each of the culture sample 
was transferred inro bijou bottles containing Jones' me
dium and maintained at 37

°
C for 24 hours. A drop 

from the culture sample was rhen observed che next day 
under light microscopy and an average parasite coum 
was made from IO fields. This observation was conrin
ued until parasites were absent on sub-culrure. 

Results 
Mose parasites seen in the faecal samples of all three 
nacionaliries were vacoular and granular forms. Under 
phase-contrast microscopy, parasites ot Malaysian and 
Bangladeshi isolates were 10-13 µm in sizes whereas 
chose of L1donesian isolates were less cl1an 5 µmin size. 
1n day l culrures both Bangladeshi and Malaysian para-
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sires showed che same size and the peripheral nuclei were 
as distinct as chose seen direccly in  the faecal samples 
(Fig. I). The size of the parasites of the lndonesian iso
lates did nor increase when observed in day 1 culmres 
and continued co remain at 3-5 µm in size (Fig. 2). 
Ocher chan che size rhe forms of all three isolates were 
morphologically similar. Cyst-like forms showing vis
cous cytoplasm with thicker wall were seen only in cul
cures from che Indonesian isolates. 

Fig. l. Large v-acuolar form or 8lastorys1is hominis in isolates from 
Bangladesh and Malaysia. 
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Parasites in  all nine rubes decreased in numbers until 
day 2 and mosr of the parasites were of the granular 
form. The parasites from Malaysian and Bangladesh iso
lates peaked on day 5 and 6 wich a parasite counr of 3.9 
x lO'i and 0.5 x 10,; respectively (Fig. 3). The parasite 
count for the Indonesian isolate increased until day 8 
to 11.7 x l 05. The average size of che vacuolar form at 
peak parasite count for the Malaysian, Indonesian and 
Bangladesh isolares was 16. l, l 0.5 and 12.3 µm respec-

l 

Fig. 2. Small form, of Bl,morystis homi11is ;een in isolate!> from 
I □doncsia. Noce size� which are k�s thdn 5 µm. 
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Fig .  3. Growth profile of Blmtocyms hommir isolares from Indonesia. Malaysia and Bangladesh in culcures. 



SM'\LL FORMS OF 81..t1,,tOCYSTIS 1/0Ml/\ilS 

rively. The perccnrage of vacuolar form ar peak parasite 
count for rhe Indonesian isolate on day 8 was 93.2 % 
whereas for Malaysian and Bangladeshi isolates this was 
82.5 % and 52.7 % respecrivdy. 

ln cultures boch vacuolar and granular forms were 
present buc che percentage of the granular form increased 
in older culcures. The size of vacuolar and granular 
forms of the Malaysian isolaces ranged from 3.8 µm co 
100 µm and 3.8 µm co 65 µ.m respectively. The size of 
vacuolar form in rhe Indonesian isolates ranged from 
2. 5 µm co 5 0  µm and che granular form from 2.5 µm to 

35 µm. The size of rhe vacuolar form from Bangladeshi 
isolates ranged from 5 µm co 37. 5 µm while that of d1e 
granular form was from 5µ.m co 8 0  µ111. lmact whole 
parasites were observed until day l l and 12 in cultures 
from Malaysian and Bangladeshi isolates but these para
sires were nor viable when sub-cultured in Jones' me
dium. Inracc whole parasites from Indonesian isolates 
were seen in cultures umil day 25 buc the parasites were 
nor viable after day 12. The observation supporrs che 
report chat che in vitro cul cure technique (Suresh et al., 
19 9 7 )  is still the best method ro detect viable 
Blastocystis. 

Discussion 

Size variation of Blastocystis in faecal samples was noced 
as early as 1917 (Lynch 1917; Wenyon & O'Connor, 
1917) .  Several earlier reports also noted a spore-like 
smaller Blastocystis surrounded by a chick wall (Alexieff, 
1911 ). How�er in che present scudy rhe smaller forms 
did nor have a chick walJ surrounding che parasite when 
seen under light microscopy. The sizes of rhe cys1ic stages 
of Blastocystis range from 3.7 to 5 µm (Stenzel & 
Boreham, 19 9 1). The small forms of Blastocystis seen in 
the present study lysed in discilled wacer confirming chat 
they were nor cysts. Ulcrascruccural studies should be 
carried our co elucidate rhe derailed morphology of che 
small forms of the: parasite. Generally the vacuolar form 
has been reported co be approximately IO ro 15 µm in 
diameter with a large central vacuole (Zierdt, 19 9 1). 
However chere have been reports char smaller forms of 
che parasite approximately 5 µm in size do exist in fae
cal samples (Mehlhorn, 1988; Srenzel & Boreham, 
1991 ;  Boreham & Stenzel, 19 9 3). 

Intact whole parasites from che Indonesian isolate 
were observed as long as 25 days in Jones' medium bur 
the parasites were noc viable after day 12. The obser 
vacion supporcs the reporr rhat che ;n zutro culcure tech
nique (Suresh et aL, 19 9 7 )  is still che best method to 
derecr the parasites. 

Blastocystis hominis has been shown to grow success
fully at 37°C (Ho etal, 1993; Zier<lr, 19 91) and nor at 
ocher remperacures. Parasites from the Indonesian iso
late continued co remain viable even up ro day 9 ar room 
temperature while M:ilaysian and Bangladeshi isolates 
remained viable only unril clay 5 and 6 respectively. A 
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drop from the original culcure sample maintained at 
room temperature of all rhree isolates after the above 
periods, showed intact whole granular form of 
Blastocystis bur chey were not viable as rhey could not 
mulriply when sub-cultured. When parasites from In
donesian isolaces maintained at room temperature for 
6 days was sub-cul cured and viewed under 40x magni
fication the following day, an average of 35 parasites 
was seen wichin a field compared ro 1 per field in the 
other isolates, thus showing the high reproductive po
tential of che T ndonesian isolates. This would also ex
plain why Indonesian isolates showed che highest para
sire count during the growth profile scudy. 

The variation in morphology among isolates of B. 

hominis has imporranr implications for diagnosis. The 
cencral body of the vacoular form of B. hominis (as 
small as 3 µm) in the Indonesian Faecal samples was 
dearly seen when stained with acridine orange. Acridine 
orange staining was shown previously co be useful for 
the identification of the parasite stages (Suresh et aL., 
19 9 4) and in the present study was shown to be ex
tremely useful in che identification of these smaller 
forms. 

Whether these small forms of BLastocystis hominis 
which show distinct growch characterisrics when com
pared tO other isolates, represenr another species or 
strain, can only be answered by karyorypic studies. Tf 
chis is not so, the effect of diet, host immune response, 
environmental faccors and possibly host life scyles in
Auencing the size of these parasites must be considered. 
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