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 Short Communication

 No Polysaccharide Demonstrated
 in Filamentous Structures

 in Sieve Elements by Thiery's Periodic
 Acid-Thiocarbohydrazide-Silver Proteinate Method

 for Electron Microscopy
 A. Freundlich

 Department of Botany, University of Aberdeen,
 St. Machar Drive, Aberdeen AB9 2UD, U.K.

 Received March 28, 1974

 Summary. By means of Thiery's Periodic acid-thiocarbohydrazide-silver
 proteinate method, for electron microscopy, it has been demonstrated that the fila
 mentous structures of sieve elements contain no polysaccharide component.

 Esau and Cronshaw (1967) have pointed out that the term "slime"
 for the proteinaceous material that occurs in sieve elements is a mis
 nomer since plant slimes are carbohydrates. They suggested the term
 P-protein (phloem protein) as more appropriate because of the staining
 reaction of this material under the light microscope using mercuric
 bromphenol blue (e.g. Engleman, 1965; Cronshaw and Esau, 1967). More
 recent light microscope work by Sauter (1972) has demonstrated sulf
 hydryl disulfide-containing proteins in sieve elements of conifers using
 the DDD-test and nitroblue-tetrazolium procedure.

 Kollmann et al. (1970) have shown that phloem exudate of Cucurbita
 is predominantly protein, and they have assumed that the filamentous
 structures present in the exudate, seen in the electron microscope by
 negative staining, are composed of protein. The need to make this assump
 tion has been overcome by Kleinig et al. (1971) who reversibly aggre
 gated, in vitro, solubilized protein from phloem exudate into filamentous
 structures. Work on exudate, however, cannot give detailed information
 on which chemical components may be an integral part of the filamentous
 structures. For this cytochemical localisation techniques for electron
 microscopy may prove valuable. The present communication deals with
 work using Thiery's (1967) Periodic acid-thiocarbohydrazide-silver pro
 teinate polysaccharide localisation method (PA-TCH-AgPr) which demon
 strates that the filamentous structures of sieve elements contain no

 polysaccharide.
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 Fig. 1  Fig. 2
 Fig. 1. Longitudinal section of a sieve element after reaction with PA-TCH-AgPr
 method. Silver granules are absent over the filamentous structures (fs). The cell
 wall (cw) has a large number of silver granules over it indicating a positive reaction.

 X 80000

 Fig. 2. Transverse section of filamentous structures (/«) after treatment with PA
 TCH-AgPr method, showing absence of reaction. Starch particles (■'it) and the cell
 wall (cw) have reacted positively, x 80000. Scale marks are equivalent to 0.25 jxm

 Petioles of Nymphoides peltata (Gmel.) 0. Kuntze, out at their basal end, were
 allowed to transpire in 4% glutaraldehyde, buffered to pH6.8, for 30 min at room
 temperature. The petiole was then out, under fixative, into 1-2 mm lengths which
 were kept in fixative for a following 1% h. The material was washed in buffer,
 postfixed in 1 % buffered osmium tetroxide at room temperature for lx/2 h, washed
 in buffer, then dehydrated through acetone series incorporating 2% uranyl acetate
 at the 10% stage, and embedded in Epon 812.

 Silver/gold sections were cut using an LKB Ultrotome III ultramicrotome and
 mounted on uncoated gold grids. Polysaccharide localisation was carried out using
 the Periodic acid-thiocarbohydrazide-silver proteinate method (PA-TCH-AgPr) of
 Thiery (1967), with treatments of periodic acid for 30 min, thiocarbohydrazide for
 2 h, and silver proteinate for 30 min in the dark. In controls the oxidation step with
 periodic acid was omitted.
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 Grids were examined in an AEI EM6B electron microscope and images re
 corded on Ilford S.L.C. plates.

 Fig. 1 and 2 show longitudinal and transverse views, respectively, of
 filamentous structures in sieve elements after the sections had been

 reacted with the PA-TCH-AgPr method. In Tig. 1 silver granules are
 absent over the filamentous structures, but occur over the cell wall. In
 transverse view the tubular nature of the filamentous structures can be

 seen—these have not reacted with the PA-TCH-AgPr method; starch
 particles, released from plastids which have ruptured during fixation,
 have a heavy deposit of silver over them. When the oxidation step with
 periodic acid was omitted, silver was not deposited over the cell wall or
 starch particles indicating the specificity of the reaction.

 Catesson (1973) has used the PA-TCH-AgPr method to study the
 development of sieve plate pores in various species; the filamentous
 structures (P-protein) in her micrographs also show no deposition of
 silver.

 Kollmann et al. (1970) could find no polysaccharide nor any consider
 able amounts of lipid in phloem exudate, and suggested that the filamen
 tous structures of phloem exudate are possibly pure protein. The present
 results indicate that the filamentous structures, called P-protein fila
 ments, seen in sections of sieve elements, contain no polysaccharide, and
 are likely to be the same filamentous structures that are found in phloem
 exudate.

 I would like to thank Dr. R. P. C. Johnson for helpful discussions with this
 work. We are grateful to the Science Research Council for a research studentship
 and grant B/SR/7941.
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