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Morphological Changes of Salivary Glands in Hirudo nipponica
before and after Feeding
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Abstract To study the morphological and ultrastructural characteristics of salivary glands of Hirudo
nipponica before and after feeding, the salivary glands of H. nipponica were observed by light microscope and
electron microscope. Based on optical microscope imaging, it was observed that the pharynx of H. nipponica had
a triangular muscle jaw, the salivary glands were attached to the jaw in a grape-like shape, and the glands were
milky white and symmetrically distributed around the jaw. Results of HE staining showed that salivary gland
cells were composed of ovoid somatic cells and elongated ducts, and the nuclei were located at the bottom or
edge of the cells. The salivary gland cells of the unfed H. nipponica were lightly stained and the cytoplasm was
plump; the salivary gland cells of the fed H. nipponica had dark staining and loose cytoplasm. Based on trans-
mission electron microscopy imaging, spherical secretory granules were observed in salivary gland cells, and

there was dense matter with high electron density inside the secretory granules. The salivary gland cells of the
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unfed H. nipponica were compact, the secretory granules squeezed each other, and a large number of secretory
granules contained dense matter. However, the salivary gland cells of H. nipponica after feeding were loose in
space, and there were gaps between secretory granules. Moreover, the dense matter in secretory granules disap-
peared. Based on scanning electron microscopy imaging, salivary gland cells were observed in a grape-like ar-
rangement. The salivary gland cells of the unfed H. nipponica had smooth surface and rounded cells; the surface
of the salivary gland cells of the fed H. nipponica had many extracellular particulates and the cells were pitted.
The above results showed that various secretory proteins secreted by salivary gland cells were dense matter in

the secretory granules after H. nipponica were feeding, and most of the secretory granules were still in the sali-

vary gland cells.
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A: dorsal surface of Hirudo nipponica; B: ventral surface of Hirudo nipponica. The black arrow represents the Hirudo nipponica that has not been fed

for one month, and the white arrow represents the Hirudo nipponica that has been fed for half an hour.
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Fig.1 Observation of the appearance of Hirudo nipponica
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A: anatomical diagram of salivary glands of Hirudo nipponica; B: HE staining image of salivary glands of Hirudo nipponica. j: jaw; s: salivary gland

tissue; sge: salivary gland cells; d: duct; n: nucleus.
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Fig.2 Anatomical diagram and HE staining image of salivary glands of Hirudo nipponica
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ter feeding. sge: salivary gland cells; d: duct; n: nucleus.
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Fig.3 Observation on salivary gland tissues of Hirudo nipponica at different feeding stages
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A: no feeding for a month; B: one day after feeding. ct: calcified tooth; ss: secretory substance.
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Fig.4 Transmission electron microscope observation of the teeth of Hirudo nipponica before and after feeding
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A: salivary gland cells and surrounding muscle cells of Hirudo nipponica that have not been fed for a month; B: dense granules distribution of salivary

gland cells of Hirudo nipponica that have not been fed for a month; C: longitudinal section of salivary gland cells of Hirudo nipponica that have not

been fed for a month. sg: secretory granules; dm: dense matter; mc: muscle cells; m: mitochondria; dg: dense granules; pm: particulate matter.
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Fig.5 Transmission electron microscope observation of salivary gland cells of Hirudo nipponica
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A N HARBEAT B: #4130 min&; C: T 1R)A; D: #E3R)5; B SRS F: BT I0R G . s 20 0KL; dm: B0 070 om: SR
A: no feeding for a month; B: half an hour after feeding; C: one day after feeding; D: three days after feeding; E: five days after feeding; F: ten days af-
ter feeding. sg: secretory granules; dm: dense matter; cm: cell membrane.
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Fig.6 Transmission electron microscope observation of salivary gland cells of Hirudo nipponica at different feeding stages
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A: salivary gland tissue; B: salivary gland cells; C: intercellular junctions of salivary gland cells. sgc: salivary gland cells; d: duct; ij: intercellular junc-
tions.
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Fig.7 Scanning electron microscope observation of salivary gland cells of Hirudo nipponica
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A: no feeding for a month; B: half an hour after feeding; C: one day after feeding; D: three days after feeding; E: five days after feeding; F: ten days af-

ter feeding. d: duct; sge: salivary gland cells.
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Fig.8 Scanning electron microscope observation of salivary glands of Hirudo nipponica at different feeding stages
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Table 1 SEM (scanning electron microscopy) and TEM (transmission electron microscopy) observation results

of salivary gland cells of Hirudo nipponica at different feeding stages
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