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polyuronides and calcification sites in the calcareous red algae Serraticardia maxima and
Lithothamnion japonica (Rhodophyta, Corallinaceae) (Studies on the calcium carbonate
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Histochemical and scanning electron microscopic (SEM) observations have been carried
out to examine possible relationship between the location of polyuronides such as alginate
and CaCOs deposition in the tissues of the calcareous red algae Serraticardia maxima (Coral-
linoideae) and Lithothamnion japonica (Melobesioideae). Acid polysaccharides such as pectin,
alginate and carrageenan are stained by alcian blue, but cellulose, a neutral polysaccharide
is not. Methylation of polyuronides such as pectin and alginate blocks their affinity for
alcian blue, but saponification of the methylated polyuronides restores the affinity. On the
other hand, sulphated polysaccharide (carrageenan) can not be stained by alcian blue after
methylation and subsequent saponification treatment. Thus, alginate or alginate-like poly-
saccharides are histochemically distinguishable from sulphated polysaccharides. This tech-
nique has revealed that the acid-insoluble polyuronides such as alginate are localized in
cuticles and cell walls of epithallial, cortical and medullary cells of decalcified intergenicular
tissue of S. maxima. In decalcified protuberance of L. japonica, cell walls of perithallial
cells contain similar acid polysaccharides. It is not possible to determine the intercellular
location of polysaccharide because the intercellular space is almost lacking in S. maxima,
and because this space becomes dilated extensively by decalcification in L. japonica. SEM
observations of calcified and decalcified specimens show that CaCQj is deposited in cell walls
of epithallial, cortical and medullary cells of S. maximae. In perithallum of L. japonica a
heavy calcification occurs in cell walls and intercellular spaces. These results suggest that
at least some relationships exist between polyuronides such as alginate and cell wall calci-
fication in these algae.

Key Index Words: Acid polysaccharides; Alcian blue-staining; Alginate; Cal-
careous red algae; Calcification; CaCO; deposition; Corallinaceae; Polyuronides;
Rhodophyta.
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Fig. 1. Staining of various polysaccharides by alcian blue. The following polysac-
charides were used as standard; pectin (Pc), alginate from coralline red alga (Al,), alginate
from brown alga (Aly), carrageenan (Car) and cellulose (Cel). Series of left column and a
symbol MC show staining without any treatment of the sections and staining of the sec-
tions after methylation in a medium omitted HCI (control for methylation treatment), re-

spectively.
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Fig. 2. Diagrams of tissue sections.
detailed structure of region
of Lithothamnion japonica.
Scale=100 #m (A), 25 pm (B, C).
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A. organization at the apex of Serraticardia maxima; B.
“a” shown in A; C. detailed structure of perithallum in protuberance
Cu. cuticle; Cx. cortex; E. epithallial cell; Me. medulla; P. perithallum
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A-B. sections of inter-
longitudinal sections;
For

Fig. 3. Alcian Dblue-staining of sections of S. maxima and L. japonica
geniculum of S. maxima; C D. sections of perithallum of L. japonica; A-C.
B-D. transverse sections; A symbol No shows staining without any treatment of tissue sections.
other symbols see Fig. 2. Note blockade of basophilia by methylation (M) and restoration of it by
saponification (S). Scale=20 pm.
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Fig. 4. Scanning electron micrographs of the
fractured surface of calcified and decalcified tip
segments of S. maxima. A, C. calcified speci-
mens; B, D. decalcified specimens; A, B. longi-
tudinally fractured epithallum and cortex; C, D.
transversely fractured medulla. For symbols see
Fig. 2. Scale=5 pm.
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Fig. 5. Scanning electron micrographs of the
fractured surface of calcified and decalcified pro-
tuberance of L. japonica. A, C. calcified speci-
mens; B, D. decalcified specimens; A, B. longi-
tudinally fractured perithallum; C, D. trans-
versely fractured perithallum. For symbols see
Fig. 2. Scale=5 pgm.
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