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Abstract 

Very few cryopreservation studies have been carried our on the prorowan parasite, Blastocystis hominis. 
The present study compares the cryoprocecrive ability of rwo cryoprotecranrs, mannitol in glycerol 
with and without dimethylsulphoxide (DMSO). The study also aims at sdecting a good growth me­
dium with appropriate supplement which can support cryoprcserved parasites and co determine the 
minimWTI number of parasites needed for successful cryopreservarion. The study showed chat the 
cryoproteccant using DMSO in mannitol and glycerol had better cryoproteccive ability. The initial 
culture medium using lscoves Minimum Dulbecco's medium (]MDM) should have 20% horse serum 
as nutrient supplement in order co resuscitate cryopreserved parasites. The cricical concentration for 
cryopreservation of parasites should exceed 200 x l 06 parasites per ml in order co obtain a good 
recovery of parasite in culture afrer crypreservarion . 
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Introduction 

Blastocystis hominis, (Brumpt, 1912), an inresrinal pro­
tozoan parasite, is largely prevalent in humans and mosr 
animals. This strict anaerobic parasite has recently been 
described in cJjnical reports to be a cause of diarrhoea 
(Doyle et 11.L, 1990). 

In vitro maintenance of the parasite was first success­
fully carried out in 1921 (Barret, 1921) and since then, 
the parasite have been shown LO grow in Boeck and 
Drbohlav's (BD) medium (Boeck & Drbohlav, 1925), 
Dobell and Laidlaw's medium covered wirh Ringer's 
solution containing 20% human serum (Silard, 1979), 
Loeffler's medium (Silard et al., 1983), Diamond's 
trypcicase-panmede-serum (TP-S-1) medium (Moler et 

al., 1981), Minimal essenrial medium (MEM) (Dia­
mond, 1987) and lately the lscoves Modified Dulbeccos 
Medium ([MOM) (Ho et n/.,1993). 

In our laboratory we maintain human and animal 
isolares of Blastocystis using che monophasic medium 
IMDM bur continuous culture maintenance is tedious, 
time consuming, expensive and the parasites may be 
prone to genetic drift. There is therefore a need to 

cryopreserve these isolates for biochemical, molecular 
and ocher biological studies; bur very little is known 
about the cryopreservacion of chis extremely fragile para­
site. The only ocher study was by Zierdt who used 
Dimerhylsulphoxide (DMSO) co cryoprescrve 
Blastocystis (Zierdt, 1991) bm extreme care was shown 
to be needed especially during the process of slow cool­
ing and rhe subsequenr maintenance of parasites in liq­
uid nitrogen. Attempts to cryopreserve the parasites in 
DMSO containing IMDM and horse serum were un­
successful (unpublished observarion). 

We have used mannirol in glycerol and 0.85% nor­
mal saline bur only less than l 0% of the cryopreserved 
vials containing rhc parasite were successfully recultured 

(unpublished observation). It is highly likely that the 
initial growth of cryopreserved parasites in culture me­
dium may require a higher nutritious supplement. Fur­
thermore the initiaJ concenrracion of parasites intended 
for cryopreservation may also be cricical for a good yield. 

The present study compares cryoprocective ability of 
two cryoprocectancs, mannirol in glycerol with and with­
out DMSO. The study also aims at selecting a good 
growth medium with appropriate supplement which 
can support cryopreserved parasites and furthermore 
determine the minimum number of parasites needed 
for successful cryopreservarion. 

Materials and Methods 

!12 vitro maintenance of Blastocystis hominis 
An axenic culture of Blastocystis ho minis (isolate C) was 
obtained from the Deparunenr of Microbiology, Na­
tional Unjversity of Singapore. The culrures were intially 
obtained from the stools of a Blastocystis-infecred pa­
tient. The parasites are currently maintained in our labo­
ratory and continuously cultured in Iscoves Modified 
Dulbeccos Medium (IMDM) with 10% horse serum. 
The cultures were maintained in anaerobic chambers 
at 37°C. 

Cryoprotectants 
Cryoproteccanc "A", was prepared by adding l. 51 g of 
mannirol and 36 ml of 0.85% sodium chloride inco 14 
ml of Glycerol. The solution was scored in universaJ 
hordes at 4°C. 
Cryoproreccam "B" consisted of cryoprotecrant "A" with 
the addition of 10% dimechylsulfoxide (DMSO) and 
chis was subsequently stored at 4°C. 

Parasite Count 
Parasites from anaerobic cultures of axenic isolate C were 
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centrifuged and the sediments containing che parasites 
were pooled rogecher. Parasite concenrracion was made 
up to 50 x 106

, l 00 x l 06 and 200 x 106 per ml in 
IMDM. 

Several preparations of each concentration were 
added into cryovials (Nunc) (Table 1) containing che 
cryoprotectancs and subsequencly allowed to stand at 
room temperarure for 20- 30 minuces. They were chen 
placed in a polystyrene box and transferred to a -20°C 
freezer for cwo hours. The polystyrene box with these 
cryovials was subsequently stored at -70°C overnight 
before transferring che vials to liquid nitrogen for stor­
age. 

Table 1. Distribution of cryovials containing various 
parasite concentrations in the two cryoprotectants* 

Cryoprotec:tant Parasite concentration (x I 06/ml) No. of cryovials 

A 

B 

Total 

50 

100 

200 

50 

JOO 

200 

12 

25 

30 
16 
29 

112 

*A = mannitol and sodium chloride in glycerol; B = 

mannitol and sodium chloride in glycerol wich DMSO 

Thawing Procedures 
Batches of cryovials conrarnrng parasites in both 
cryoproteccancs were taken ouc at 2 and 8 weeks post­
cryopreservacion. Cryovials taken out from the liquid 
nitrogen tank were thawed in a polyscyrene box at 37°C 
for 1.5 - 2 minuces for cryovials containing 50 x 10<, 

and 100 x )06 parasites/ml. Cryovials containing 
200xl06 cells/ml took about three minutes co chaw com­
pletely. The con tents of each of che cryovials were quickly 
transferred under sterile conditions to the respective 
culrure rubes containing the pre-reduced IMDM. The 
culture cubes containing the cryopreserved parasites were 
centrifuged for rwo rninuces ar 800 rpm (MJSO-minor 
centrifuge). The supernatant was discarded and che sedi­
ment containing the parasite was transferred co the re­
spective culture rube containing the fresh pre-reduced 
IMDM wich supplements as listed below: 

a) IMDM plus 10% horse serum; 
b) IMDM plus 20% horse serum; 
c) IMDM plus 20% horse serum and l 0% crypcicase; 
d) IMDM plus 20% horse serum and 20% uypticase; 
e) IMDM plus 20% horse serum and 30% trypricase; 
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f )  IMDM plus 20% horse serum with egg slam; 
IMDM with egg slant. 

The above cul cure media and nutrient supplemen c were 
prepared in five culture tubes respectively. The culture 
tubes were chen main rained at 37°C in anaerobic cham­
ber. Growch of che parasite in the various cul cure media 
was then monitored and parasite count was made on 
day 3 of the culture. 

Results 
Preliminary studies using 50 x 106 parasites per ml in 
cryoprorectant A and B showed no growch in IMDM 
supplemented wich horse serum after rwo weeks of 
cryoprcservation. Parasites preserved in cryoproteccant 
containing DMSO showed a mean parasite number 
of 0.00031 x l 06 on day 3 posr-culcure when supple­
mented with 20% horse serum. Parasites in che same 
cryoprocectant gave a yield of of 0.02 x 106 parasites 
on day 3 when cultured in egg slant medium with 
IMDM . 

The presence of trypricase in culture medium did 
nor seem to enhance the growth of cryopreserved para­
sites. 

In vitro culture of 8 weeks-old cryopreserved para­
sites from boch cryoprotecanrs showed no growth when 
cultured in TMDM medium with l 0% horse scrum 
(Tables 2 & 3). When horse serum supplement was in­
creased co 20%, cryovials containing 100 and 200 x 
106 parasites per ml in cryoprocecrant A gave 0.044% 
and 18.75% yields respectively on Day 3 post-culture. 
A higher yield (38%) was obtained when 200 x 106 

parasites per ml were cryopreserved in cryoprocecranc 
B in [MOM medium with 20% horse serum. 

Doubling the parasite concentration from l 00 to 200 
x l 06 in cryoprotectanr A and B increased the parasite 
yield on day 3 from 1.2 % ro 21 o/o and 3.3 co 33.1 % 
respectively when cultured in IMDM, egg slant me­
dium and 20% horse serum. In all instances the per­
centage yield after 3 days of culture was higher when 
che initial concentration of 200 x 106 was used when 
compared ro 100 x 106 parasites per ml. 

Parasites chat survived in day 3 culrures after 
cryopreservarion in boch the cryoprorecranc did nor gee 
diswrced. Mose of che forms seen were vacuolar, with 
distinct peripheral nuclei, and were mainly 4-8 µm in 
size. 

Discussion 
The present study was aimed at assessing rhe 
cryoprorecrive ability of DMSO and also rhe type of 
culture medium wirh nutrient supplement which could 
successfully resuscitate cryopreserved parasites and give 
a high yield of parasite in cultures. 

B/,astocystis hominis is an extremely fragile parasite. le 
is lircle wonder char parasites from only less chan l 0% 
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Table 2. Percentage yield of Blastocystis hominis in cryoprotectant A (without DMSO) after 8 weeks of 
cryopreservation 

Parasite IMDM culture 
concen Lralion/ ml medium wi1..h nucrienc 
(xi 06) supplcmenr 

100 10% HS 
100 20% HS 
100 20%HS + l0%T 
100 20%HS + 20%T 
JOO 20%HS + 30%T 
100 20%HS + egg slant 
200 20%11S + egg slam 
200 10%1-1S 
200 20%HS 
200 20%HS + 100/oT 
200 20%HS +200/oT 
200 20%HS + 30%T 

Mean no. of parasite� 
(xl0b)/ml on Day 3 

0 
0.04 +0.02 

0 
0 
0 

l.20 ± 0. JO 
42.0 ± 12.50 

0 
37.5 ±8.60 

0 
0 
0 

Percencage Yield 

0 

0.04 
0 
0 
0 

1.2 
21.0 

0 
18.7 

0 
0 

0.00 

Table 3. Percentage yield of Blastocystis hominis in cryoprotectant B (with DMSO) after 8 weeks of 
cryopreservation. 

Parasite IMDM culture medium 
concenlration/ ml wirh nutrient 
(xl0") supplemenr 

100 10% HS 
100 20% HS 
100 20% HS+ l0%T 
100 20% HS +20%T 
100 20%HS + 30% T 
100 20%HS + egg· slam 
200 20%HS + egg slam 
200 10% HS 
200 20%HS 
200 20% HS+ I0o/oT 
200 20%HS +20%T 
200 20%HS + 300/oT 

of the cryovials successfully grew afcer cryopreservarion 
using the conventional cryoproteccanr concaining 
mannirol in glycerol (unpublished observation). A simi­
lar cryoprorectam haJ been used previously for success­
fully cryopreserving malaria and Acanthoemba parasites 
(John ett1!., 1994). 

DMSO is the cryoprorecrant most commonly used 
in freezing protozoa . Glucose has been used together 
wich DMSO for freezing uypansomes (Polge & Solrys, 
1960) and amoeba (Diamond, 1964). The present srudy 
shows chac DMSO in mannirol and glycerol is a bertcr 
cryoprorecranc for Blastocystis. The procedure for the 
cryopreservarion in our study was very much simpler 
than chat used by Zierdt (1991), in which he described 
a procedure where the sediment from 3-day old cul-

Mean no. of para.�ites 
(xl01') /ml on Day 3 

0 
0.0087±0.0001 

0.05 ± 0.0002 
0.9 ± 0.004 
I ±0.0006 
3.3 ±2.10 
66.2 ± 16.6 
0.15 ±0.05 

77.7 ± 30.74 
1.00 ±0.005 
2.00 ±0.007 
0.16±0.006 

Percencage Yield 

0 
0.0087 

I 
0.9 

I 
3.3 

33.1 
0.075 
38.85 

0.5 
I 

0.08 

tu res of Blastocystis in egg slant medium was ueated by 
first submerging a 1 ml piperce rip through rhe overlay 
co the sedimenc ac the base of rhe egg slant and then 
releasing 0.1 ml of glycerol. This was followed by the 
addition of 0.1 ml of DMSO in che same manner. 
The overlay was then covered with 3 ml of sterile min­
eral oil and the culture was immediately frozen slowly 
ro -?Ol>C. In the presenc study D MSO was simply added 
into mannitol and glycerol and sediment from parasite 
culrure was added inro cryovials containing this 
cryoproceccant. 

50 x I 06 cryopreserved parasites from both 
cryoproceccants did not grow in rhe IMDM culture 
medium supplemented with 10% horse serum suggest­
ing thac rhe parasite concentration for cryopreservarion 
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should exceed 50 million parasites. However no growth 
was obtained even when the parasite concenrrarion was 
increased co 200 x 106, in the monophasic 1MDM cul­
cure medium which has been shown to maintain B. 

hominis in in 11itro (Ho et al, 1993). Increasing the 
nutrient supplement from 10 to 20% horse serum how­
ever increased the percentage yield of parasites main­
rained in cryoprotecranc B concaining DMSO by 
0.044%. fr appears char increasing che nucricnt supple­
ment a.ids in the resuscitation of frozen parasites if rhe 
concentration of parasites exceeds a critical limit. 

Trypricase has been used previously in an encyscarion 
medium co induce cyst-like stages in vitro (Suresh et al., 
1994). This nutrient supplement however did not ex­
err any effect on the growth of the parasites. Perhaps 
other nutrient supplements should have been attempted. 
A combination of egg slam medium and IMDM with 
I 0% horse serum showed a 1.2% yield. This increased 
co 21 % when rhe parasite concen tracion for 
cryopreservation was doubled from I 00 to 200 million. 
Almost similar results were seen with cultures in egg 
slant and 1MDM with 20% horse scrum. The results 
show char IMDM medium with egg slant and 20 o/o 
horse serum can be used as an initial culmre medium 
ro resuscitate cryopreserved parasites bur obtaining a 
good yield of parasites wichour contamination of pro­
teins from the egg slam medium for furure biochemical 
and molecular studies may be hindered. 

Ho et al. (1993) have shown in their studies that 
IMDM with 10% horse serum could provide berrer 
parasite growth when compared to RPMI 1640, Mini­
mum Essential Medium and Eagles Basal Medium but 
in our present srudy it was shown char 20% horse se­
rum supplement in IMDM was needed co resuscitate 
parasites cryoprescrved in DMSO. 

The cooling process appeared co be viral in the present 
srndy. Ocher cryopreservarion studies have shown char 
rapid cooling yielded viable trophozoires of Entamoeba 
invadens and NMgleria sp. while slow cooling was used 
successfully for Entamoeba histolytica Qames, 1 988). In 
rhe present srudy, slow cooling appeared to result in 
successful growth for Bfmtocystis . 

The thawing process was crucial ro obtaining a high 
percentage of parasite recovery. Correct riming in each 
seep readily conditions the cell to gradual change in tem­
perature withouc damage co its cell wall srrucrures. De­
layed thawing using ordinary room temperature caused 
cell lysis which resulted in parasite death . 

Tn rhe srndy by Zierdt eta!. ( 1967), the tubes were 
first wrapped in a few layers of tissue paper and en­
closed in cardboard mailing rube during the proce.�s of 
thawing. However in our srudy the cryovials taken our 
from the liquid nitrogen were transferred in a polysrerene 
box and thawed immediately in a 37°C water barh. 

The present study shows chat the cryoprorecranc 
using DMSO in mannitol and glycerol showed bercer 
cryoprotective ability. The initial culture medium us-
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ing IMDM should have 20% horse serum as nucrienc 
supplement and rhe critical concentration of parasites 
should exceed 200 x 106 parasites per ml in order co 
ob rain a good recovery after cryopreservarion . This may 
require pooling together a large number of culrnre mbes 
which is not practical when many isolates arc to be cul­
tured. There is still a need LO search for a better 
cryoprotecrant which needs a lesser parasite concentra­
tion to produce a higher yield. Furthermore studies 
must be done to assess if the present findings are con­
sistent if the parasites are subjected co prolonged 
cryopreservarion. 
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