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2 species were not detected under the same conditions
when oxygen consumptions were measured.

It can therefore be presumed that the preferential oxygen
consumption after the addition of f-D-glucose versus a-D-
glucose in germinated spores of both species is due to the
production of f-D-glucose specific dehydrogenase in the
germinated spores.

By contrast, vegetative cells of both species in which the
activity of #-D-glucose dehydrogenase was hardly detec-
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table, do not show any preferential oxygen consumption by
f-D-glucose to a-D-glucose. The reasons why the vegeta-
tive cells of both species oxidize a- and -D-glucose equally
well, however, should be studied in future.

Our studies on the different effects of anomers of D—§lu—
cose for the germination of spores of B.megaterium® in
comparison to B. subrilis, will give some interesting sugges-
tions on the metabolism of a- and S-anomers of D-glucose
in other bacteria, plants and higher animals',
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Experimental studies of schistosomal pigment from Schistosoma japonicum
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Summary. The schistosomal and malarial pigments were distinguishable before and after extraction from the host liver.
Presence of iron in both pigments was ascertained by the elemental X-ray analysis, Histochemically, however, schistosomal

pigment was similar to that of malarial pigment.

Adult schistosomes and malarial parasites both produce
brownish-black pigments derived- from haemoglobin,
which accumulate in the liver of parasitized animals'~.
Malarial pigment has been extensively examined, but schis-
tosomal pigment has been less well studied. Recently, it was
reported that the purified malarial pigment contained
about 1% iron oxidized to the ferric state®.

A considerable number of different types of yigmcnts in
tissues have been characterized histochemically>¢. The hae-
moglobin derivatives can be demonstrated by a number of
histochemical method®’, but the nature of schistosomal
pigment is not well understood. The present publication

Histochemical characteristics of pigments

Reaction Pigments
Melanin Malarial Schisto- For-
somal malin

Perls - — - —
Schmorl + - - —
Masson-Fontana + - - -
Method I* — + + +
Method I1** + - - —
Hydrogen peroxide + + + +
Formic acid - + + +
Acetic acid - + + +
Hydrochloric acid - - -
Sodium hydroxide - + + +
Alcoholic picric acid - + + +
Alcoholic sulfuric acid - + + +

* Extraction method for malarial and formalin pigment. ** Extrac-
tion method for melanin.

deals with the purification and histochemical study of the
schistosomal pigment.

Materials and methods. 1. Parasites. Male albino mice (ddY
strain) were infected by ip. injection with Plasmodium
berghei (Yoeli-NK 65 strain), or with Schistosoma japoni-
cum (Yamanashi strain). When not less than 70% of the
erythrocytes were infected with malarial parasite, blood
was collected, red cells were lysated in distilled water, and
lysate was stored at —20°C. Adult schistosomes were
recovered 6-8 weeks later and fixed for electron microsco-
py. Pigment-rich livers of white mice infected with both
parasites were also removed and stored until required.

Fig.1. Pigment (arrow) within parasite. 1. Malarial pigment. 2.
Schistosomal pigment. Scale: 1 pm.
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Fig.2. 1. Extract of malarial pigment. 2. Extract of
schistosomal pigment. 3. Extract of mixed pig-

ments from liver infected with S.japonicum and

P. berghei. Scale: 0.1 um. Insets: Elemental X-ray 1
analysis. Arrow indicates the peak of Fe.

2. Preparation of pigment. Both pigments were prepared as
described by Homewood et al.*®. a) Schistosomal pigment:
Pigment was obtained from the livers of white mice infect-
ed with S.japonicum. Livers were homogenized with dis-
tilled water, washed with 0.1% SDS by centrifugation at
40,000 g for 30 min at 10°C, and finally suspended in
0.1 M Tris-HCI buffer pH 7.5, containing 1 mg/ml pan-
creatin and 20 pg/ml chloramphenicol. The suspension was
incubated at 37 °C for at least 2 days and then pigment was
prepared for electron microscopy. b) Malarial pigment:
Pigment was obtained from the lysate of infected red cells
and livers. The procedure was essentially the same as
described above.

3. Electron microscopy. An aqueous suspension of pigment
was spread on a supporting grid covered with formval
coated with carbon® and examined with JEM-100C electron
microscope. The elemental X-ray analysis of pigments was
also performed!. The other specimens were fixed at 4°C
for 1 h in 2% glutaraldehyde and postfixed for 1 h in 2%
osmium tetroxide, both of which were buffered with
Sorensen’s phosphate, pH 7.0. After dehydration, they were
embedded in Epon 812. The ultrathin sections were stained
with uranyl acetate and lead for examination.

4. Histochemistry. Freezing method was used in this study.
Tissues were frozen by Fleon 22 and sections were pre-
pared with COLDTOME CM-41 microtome. The pigments
examined histochemically® included melanin, formalin,
malarial and schistosomal pigment.

Result and discussion. The schistosomal pigment in schisto-
some was obviously quite different in appearance and in
size from the apparantly crystalline malarial Ipigment in
malarial parasite (figure 1). As Moore et al.!' reported,
these differences are supposed to be due to the differences
in the mode of formation of pigment by the 2 parasites.

Schistosomal and malarial pigment were clearly distin-
guishable before and after extraction from livers of white
mice infected with S. japonicum and P. berghei respectively,
or infected with both parasites (figure 2). Also, malarial
pigments from liver and from lysate were the same in
appearance and in size. Elemental X-ray analysis clearly
showed the presence of iron in the pigment located in the
parasite as well as in the purified pigment (figure 2, insets).

Specialia

473

The result of histochemical study of melanin, formalin,
malarial and schistosomal pigment was summarized in the
table. Different views have been presented on the histo-
chemical characteristics of schistosomal pigment. Johnson
et al.! found that the histochemical reactions of pigment of
schistosomiasis were identical with those of malarial pig-
ment. On the other hand, Sawada et al.'? indicated that the
pigment produced in mouse by S.japonicum was analogous
to melanin. According to our present study, the schisto-
somal pigment showed negative Schmorl’s and negative
Masson-Fontana’s reaction, and was not extracted by
method TI, the extraction method for melanin. Therefore,
the schistosomal pigment was dissimilar to melanin.
However, the schistosomal pigment had similar characteris-
tics to malarial and formalin pigment. In addition, by the
negative Perls’ reaction, it was evident that the schistosomal
pigment was not haemosiderin. In this study, the schisto-
somal pigment had not the characteristics of melanin, but
that of malarial and formalin pigment.
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