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Some observations on hatchability of Schistosoma haematobium ova discharged into urine.
Masaaki SHIMADA (Department of Parasitology, Institute for Tropical Medicine, Nagasaki
University)

Abstract : Hatchability of Schistosoma haematobium ova was studied. Urine samples con-
taining the ova were collected from the patients in Taveta area in Kenya, East Africa during
the period between August 1975 and December 1976. Urinalysis revealed the specific gravity
varying from 1.001 to 1.030, pH from 5 to 8 and most of the specimens showed slight or
moderate haematuria and proteinuria. Occasionally, spontaneously emerged miracidia and empty
egg shells were found even in fresh urine. The rate of hatched eggs reached up to 60 to 95 per
cent of total eggs if the specific gravity of urine was lower than 1.011. Most of miracidia
emerged from egg shells seemed to be less active, suggesting the decrease of infecting ability
to the snail host. Hatchability was tested on the urine samples showing specific gravity higher
than 1.010, where little spontaneous hatching was observed. The urine was diluted by two fold
dilution method. It was recognized that hatched eggs began to appear in diluted urine having
specific gravity lower than 1.006 and the number of hatched eggs increased as the urine was
diluted more. But hatching in the diluted urine did not occur so frequently as those in non-
diluted urine with the same specific gravity. When the intact S. haematobium ova were dropped
into water, they started hatching within 10 minutes and almost all eggs completed the hatching
process within 30 minutes. The hatching rate provided a normal distribution with a peak at 19
minutes after exposure. There was a great difference of hatching rates at two hours after
exposure among the samples, which varied from 43 to 100 per cent. The difference seems to
depend on the specific gravity of urine specimen. The hatching rates of ova from low specific
gravity urine were diminished. There was no definite effect of pH of urine and RBC or
protein in the urine on the hatchability. Hatching occured equally well in light and in
darkness but delayed in the latter, suggesting light plays minor role in the hatching process.
Eggs stored in urine at room temperature lost thier hatchability within 48 to 72 hours. These
results apparently revealed the fact that the urine specific gravity, which is directly propotional
to the osmorality, appeared to have a definite effect on the hatching rate of ova.
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Fig. 1. Spontaneous hatching of S. haematobium
ova in fresh urine showing a relation to
specific gravity of urine.
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Table 1. Hatching rate by serial 2-fold dilution of urine
Patient Percentage of hatched eggs Urinalysis
Ne- Age Sex 1X 2X 4X 8X 16X 32X Water Sé)reaiii{iyc pH  Protein Sugar %f;:it;m glzc(:)xélt
1 8 F 0 0 0 29 83 93 90 1.027 8 + — - -
2 11 F 0 0 0 21 48 64 80 1.025 8 + - - +
3 1 rF 0 0 0 57 57 100 90 1.024 8 + - — +
4 8 F 0 0 0 0 17 31 79 1.021 8 + - - +
5 8 M 0 0 0 37 63 79 78 1.021 8 — - - +
6 9 F 0 0 0 8 58 80 94 1.018 8 + — - ++
7 6 F 0 0 11 84 88 100 99 1.018 7 + — - +
8 10 F 0 0 50 60 89 73 92 1.018 8 + — - +
9 10 F 0 0 0 0 11 23 95 1.017 8 + - - ++
10 6 F 0 0 33 80 95 99 1.012 8 ++ - - ++
11 7 F 0 0 33 33 80 78 1.011 7 ++ - - +
12 5 F 0 8§ 61 88 87 73 85 1.011 7 ++ - - ++
13 7 M 0 10 90 100 95 95 87 1.011 5 + - — ++
14 7T M 0 30 50 65 71 75 89 1.010 7 + - - +
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Fig. 2. Hatching of the ova in urine diluted by

2-fold dilution method.
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Fig. 3. Hatching pattern of ova in water. FHEPbRA.
Table 2. Correlation between hatchability of ova and specific gravity of urine
Patient Urinalysis
N ge Sex N ot oges  Hawcbiog  Specific i Protein  Sugar foqe" Gicu
1 11 M 36 36.1 1.010 7 + - - +
2 9 M 198 55.1 1.010 6 + - - ++
3 10 F 181 65.7 1.010 7 + - - ++
4 10 F 4894 80.0 1.010 7 + — — +
5 M 67 89.5 1.010 7 + — - +
6 F 79 84.8 1.011 7 ++ - - ++
7 M 129 86.8 1.011 5 + - - ++
8 14 F 149 42.3 1.013 6 + - - ++
9 1 M 74 89.2 1.015 7 + - - ++
10 6 F 116 99.1 1.015 8 ++ - - ++
11 6 M 1170 91.5 1.017 7 ++ - - +
12 10 F 128 93.8 1.017 8 + - - ++
13 10 F 102 92.2 1.018 8 + - - +
14 6 F 145 99.3 1.018 7 + — - +
15 10 F 220 79.5 1.019 8 ++ - - +
16 14 F 215 87.0 1.020 7 + - - +
17 11 M 114 91.2 1.020 6 + - - ++
18 8 M 96 78.1 1.021 8 - — - +
19 8 F 87 79.3 1.021 8 + ~ - +
20 14 F 323 9.3 1.022 8 ++ — - ++
21 11 M 219 97.3 1.022 6 ++ - - ++
22 1 F 218 90.4 1.024 8 + - - +
23 8 F 154 89.6 1.027 8 + - - -
24 6 M 696 8 1.030 6 + - - +
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Fig. 4. Influence of specific gravity of urine
upon hatchability of S. haematobium
ova.
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Fig. 5. Ilatching of S. haematobium ova in
different samples of urine from the
same individual.
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Fig. 6. Hatching of ova in dark environment.
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Patient Percentage of eggs hatched Urinalysis

No- Age sex 0 24 48 72 hr ziifiitf;c pH  Protein  Sugar éizt;n ]?l%%lélt
1 e F 93.7 96.2 0.0 — 1.020 6.8 + - - +
2 6 F 98.3  92.7 0.0 — 1.011 8.2 ++ - — + 4+
3 6 F 99.1  50.0 0.0 — 1.015 8.4 ++ — — ++
4 7 M 89.5 78.0 0.0 - 1.010 8.4 + — - +
5 5 F 84.8 89.9 0.0 — 1.011 8.2 ++ — - +
6 6 F 99.3 0.0 — — 1.018 6.5 + - - +
7 8 F 93.8 0.0 — — 1.017 8.6 + - — ++
8 9 M 96.3 82.3 44.4 — 1.017 8.8 + - - ++
9 9 M 97.8 89.1 0.0 — 1 8.8 + - — + -+
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