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An Improved Technique for the Quantitative Determination
of Schistosoma japonicum Eggs in Stools

by A. T. SANTOS, formerly Control Deputy,a B. L. BLAS, Acting Control Deputy, and G. PORTILLO, Medical
Parasitologist, Schistosomiasis Control Pilot Project, Palo, Leyte, Philippines

The thiomersal-iodine-formaldehyde concentra-
tion (TIFC) technique (known also as the Merthio-
late-iodine-formaldehyde concentration (MIFC)
technique) of stool examination, introduced by
Blagg et al.,b has been found by Pesigan et al.c to
be more efficient than the Stoll technique when using
3 ml of faeces for the quantitative estimation of
Schistosoma japonicum eggs. Findings in a recent
study on the TIFC method at the Institute of
Hygiene, University of the Philippines, however,
showed that schistosome eggs could still be recovered
from the supernate-including layer of detritus,
indicating that the efficiency of the technique could
be further improved.d The same study also found
that although no more than 40.9% to 79.7 % of the
total potentially recoverable eggs were in fact
recovered from one sedimentation of the stool
sample, as called for in the original procedure, a
recovery of more than 95 % could be made if
3 sediments were examined.
The present study carries the investigation further

by examining 3 successive sediments from stool
specimens with different egg counts and comparing
these results with those obtained by the use of the
original TIFC technique. The use of tyloxapol,
either alone or in the form of Alevaire (5 % glycerol,
2% sodium bicarbonate, and 0.125% tyloxapol
(Superinone) as supplied by Winthrop-Stearns Inc.),
as a detergent and mucolytic agent has also been
investigated. An improvement of the TIFC tech-
nique for counting eggs, would be of practical value
in the assessment of the efficacy of schistosomicides,
especially by field workers with no facilities for
serological examinations.

a Present address: National Schistosomiasis Control Com-
mission, Department of Health, Manila, Philippines.

b Blagg, W., Schloegel, E. L., Mansour, N. S. & Khalaf,
G. 1. (1955) Amer. J. trop. Med. Hyg., 4, 23.

c Pesigan, T. P., Farooq, M., Hairston, N. G., Jauregui,
J. J., Garcia, E. G., Santos, A. T., Santos, B. C. & Besa, A. A,
(1958) Bull. Wid Hlth Org., 18, 345.

di Blas, B. L. (1966). An evaluation of the use of the Merth-
iolate-iodine-formaldehyde concentration technic as a quantita-
tive method of stool examination for Schistosoma japonicum
ova. Thesis, Institute ofHygiene, University ofthe Phillippines.

Materials and methods
Stool specimens from known schistosomiasis cases

were collected. Each one was thoroughly stirred
and two 1-g samples were taken. One set was
subjected to the TIFC technique, following the
procedure of Blagg et al.,b and the number of eggs
in the entire sediment after centrifuging was counted.
The second set of 1-g samples was also examined by
the TIFC method but, instead of the supernate and
layer of detritus being immediately discarded after
centrifuging, they were shaken and centrifuged twice
more so that 3 sediments were obtained for each
sample. These were then pooled and the number of
eggs therein counted.

Following the above study, the effect of Alevaire
as a mucolytic agent in the recovery of S. japonicum
eggs in stools was investigated and the results
obtained were compared with the recovery of eggs
using 3 sedimentations. This trial on Alevaire did
not involve any modification to normal TIFC
procedure but only to the solutions used. The
original thiomersal-formaldehyde (TF) stock solution
used by Blagg et al.b consisted of 200 ml thiomersal
tincture (100 mg/100 ml), 250 ml distilled water,
25 ml formaldehyde, and 5 ml glycerol. In the
preparation of the modified TF stock solution, the
glycerol concentration was adjusted so that the
1.00% concentration in the original stock solution
was approximately maintained. Since Alevaire has
a 5% glycerol concentration, the modified TF stock
solution was prepared containing 200 ml thiomersal
tincture, 25 ml formaldehyde, 100 ml Alevaire, and
155 ml distilled water, to give a total of 480 ml.

Trials with the modified TF stock solution again
made use of schistosome-positive stool specimens
which were thoroughly stirred and yielded two
1-g samples per specimen. The TIFC technique using
the modified TF stock solution was applied to the
first sample and the modified TIFC technique using
3 sediments per sample to the other.

Since the effect of Alevaire was attributed mainly to
its tyloxapol component, further trials were carried
out using this chemical alone. Stool specimens obtained
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for these tests were also stirred thoroughly and four
1-g samples were taken from each and examined as
follows: the first 1-g sample was subjected to the
TIFC technique using a TF stock solution with
0.1 % tyloxapol (Superinone); the second was
similarly examined by the TIFC technique but with
0.2% tyloxapol added to the stock solution; the third
was subjected to a similar procedure but using
0.3% tyloxapol; and the fourth made use of the
original TF stock solution but 3 successive sediments
per gram of stool were examined. Data obtained
were subjected to statistical analysis using the t-test
for paired observations.

TABLE I

COMPARISON OF SCHISTOSOMA JAPONICUM
EGG RECOVERY FOR SINGLE AND TRIPLE

SEDIMENTATION VARIANTS OF BASIC TIFC TECHNIQUE
(LOW COUNTS)

Specimen No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Total

No. of eggs recovered per 1-g specimen a

|Single sedimentation|Triple sedimentation

4

13

12

5

2

0

5

5

1

2

12

13

45

2

0

6

1
0

24

153

3

18

24

2

4

2

18

0

2

2

16

36

34

5

15

42

227

a Standard TIFC solutions used.

TABLE 2

COMPARISON OF SCHISTOSOMA JAPONICUM
EGG RECOVERY FOR SINGLE AND TRIPLE

SEDIMENTATION VARIANTS OF BASIC TIFC TECHNIQUE
(HIGH COUNTS)

No. of eggs recovered per 1-g specimen a
Specimen No.

Single sedimentation|Triple sedimentation

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Total

113

34

241

96

57

86

70

67

250

112

300

93

82

111

48

125

91

182

65

52

2 275

372

92

228

79

62

128

144

361

413

170

313

102

143

164

75

227

82

402

66

94

3 717

a Standard TIFC solutions used.

Results
The triple sedimentation technique. The results of

examination of 20 stool specimens with low egg
counts and of another 20 stool specimens with higher
counts are presented in Tables 1 and 2, respectively.
It will be seen in both instances that the numbers of
eggs recovered by the use of the modified TIFC
technique, using 3 sedimentations, are significantly
higher than those recovered when the original
method is used. All but 7 of the 40 specimens
yielded equal or higher counts with the modified
method, and, taking all samples together, the
recovery rate from the modified method was some
60% higher.
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Preliminary trial with Alevaire. Findings from
17 stool specimens examined by means of the 2 modi-
fications of the TIFC method showed that 1856
schistosome eggs were recovered with the use of the
TF-Alevaire solution compared with 1666 eggs using
the original TF stock solution, but with 3 sedimenta-
tions (Table 3). Statistical analysis revealed,

TABLE 3
COMPARISON OF SCHISTOSOMA JAPONICUM
EGG RECOVERY FOR 2 MODIFICATIONS

OF TIFC TECHNIQUE

No. of eggs recovered per 1-g specimen
Specimen No.

Using added Alevaire!Triple sedimentation

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

560

115

132

96

0

15

0

199

0

29

152

15

85

87

87

270

14

413

143

164

144

15
15

170

42

115

14

75

71

29

227

41

Total 1 856 1 666

however, that the mean difference of 11.2 was not
significant. This would suggest that the examination
of just one sediment using Alevaire-modified TF
stock solution is equally effective as the examination
of 3 sediments using the original TF stock solution.

Trials using tyloxapol. The results of the trials
with tyloxapol (Superinone) are shown in Table 4.
Using the method described above, a total of
658 schistosome eggs were counted using a 0.1 %
tyloxapol stock solution, 656 with a 0.20% solution,
and 811 with a 0.3 % solution. For comparison,

TABLE 4

COMPARISON OF SCHISTOSOMA JAPONICUM
EGG RECOVERY FOR MODIFICATIONS

OF TIFC TECHNIQUE

No. of eggs recovered per 1-g specimen

Specimen No. Added tyloxapol
at conc. shown Triple

s'edimentation
0.1% 0.2% 0.3%

1 22 17 16 31

2 134 113 155 120

3 56 71 64 76

4 12 19 18 25

5 29 15 11 38

6 5 4 3 2

7 23 31 37 22

8 201 192 209 186

9 5 1 0 1

10 171 193 298 185

Totall 658 [ 656 } 811 686

686 eggs were recovered using the 3-sediment TIFC
technique. It is obvious from these findings that
equal recoveries of eggs were made with the modified
TIFC solutions, using 0.1% or 0.2% tyloxapol,
and with triple sedimentation. More eggs are
recovered with the use of 0.3% tyloxapol solution,
but this increase is not significant. Moreover, when
the recovery of eggs from sample-to-sample in the
0.3 % tyloxapol and in the 3-sediment series are
compared, it will be seen that honours are even.
A similar pattern is noted in the 0.1 % and 0.3%
tyloxapol series. These data show that with the
addition of tyloxapol in a concentration as low as
0.1 % to the TF stock solution, the examination of
the first sediment alone is sufficient, and comparable
with the examination of 3 sediments using the
original TF solution.

Discussion
It may be stated here that, from the public health

standpoint, a good quantitative procedure for egg
counts among schistosomiasis cases is important, for,
so far, no drug has been found to give a 10000 cure
rate within a follow-up period of 6 months. Any
drug for mass treatment must produce a reduction
in egg-count if its effects on the transmission of the
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disease in a community are to be demonstrated.
With a good quantitative procedure, the effect of
suppressive drugs for schistosomiasis in highly
endemic places, where frequent exposure to reinfec-
tion usually occurs, could also be determined.
For this purpose, as far as the stool technique for
egg-counting is concerned, the examination of
3 sediments per gram of stool sample instead of just

one in the TIFC technique will lead to more reliable
results. However, in order to eliminate the tedious
process of preparing the 3 sediments, Alevaire or
preferably its tyloxapol component can be used with
one sedimentation only. It has been shown above
that concentrations of as low as 0.1 % tyloxapol in the
TF stock solution may be used effectively in this
manner.

Modified Apparatus for Parasite Filtration*

by DAVID J. BRADLEY, Senior Lecturer in Parasite Ecology, Department of Preventive Medicine,
Makerere University College Medical School, Kampala, Uganda

Since the studies of Rowan & Gram a and of
Bell b filtration methods have been increasingly
used as alternatives to sedimentation or flotation
for separating helminths and their eggs from
suspending media. Filtration has been employed
in the enumeration of schistosome cercariae,c
eggs,b, d and other stages.e It has also been used
for Ascaris and Trichuris eggs, for plant nema-
tode larvae,f and recently for microfilariae in
blood.9 There is little doubt that, by extension of
the use of micropore cellulose esters in cytology,
filtration methods will find wide application in
protozoology.
For some years various forms of home-made

apparatus resembling that devised by Bell b have
been used for filtration procedures in this labor-
atory. These forms of apparatus had three draw-

* The research for which this apparatus was originally
designed is supported by grants from the Rockefeller Foun-
dation, the World Health Organization, and the Government
of the United Kingdom of Great Britain and Northern
Ireland.

a Rowan, W. B. & Gram, A. L. (1959) J. Parasit.,
45, 615-621.

b Bell, D. R. (1963) Bull. Wld Hlth Org., 29, 525-530.
c Rowan, W. B. (1957) J. Parasit., 43, 696-697.
d Bradley, D. J. (1965) Bull. Wld Hlth Org., 33, 503-508.
e Bradley, D. J. (1967) The measurement of schistosome

populations. In: Mostofi, F. K., ed., Symposium on bi-
lharziasis, Berlin, Springer, pp. 301-327.

f Storm, L. W., Storm, N. S. & Dahlgren, E. A. (1960)
Plant Dis. Reporter, 44, 450.

g Bell, D. R. (1967) Ann. trop. Med. Parasit., 61, 220-223.

backs: (1) errors could be introduced by the oper-
ator when aliquots of suspension were drawn up
into the pipette; (2) replacement parts had to be
found or made on an ad hoc basis; and (3) a
specification for the apparatus could not readily be
provided for other interested persons.

An automatic pipetting machine has now been
incorporated into the design, thus eliminating the
main source of technician error and facilitating
handling of large batches of specimens from sur-
veys. In addition a series of commercially avail-
able components has now been combined to give
a flexible yet reliable apparatus for filtration of
routine material and for more specialized experi-
mental and cytological studies.h

The complete apparatus is shown in Fig. 1, with
more detailed illustrations of the various parts in
Fig. 2 and 3. If the equipment is to be used for a
single purpose only, such as egg counts from a
particular helminth, some of the apparatus may be
omitted and the filter-holder fitted directly into a
side-arm flask with omission of the manifold. In
the account which follows the numbers in paren-
theses refer both to the illustrations and to the

h A limited number of mimeographed lists of the com-
mercial components used in this equipment, with catalogue
numbers and prices, is available for persons officially or
professionally interested in this field of study, on request-to
Parasitic Diseases, World Health Organization, 1211 Geneva,
Switzerland.
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