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Abstract

OBSERVATION ON MICROSTRUCTURE AND ULTROSTRUCTURE OF THE
VENOMOUS GLAND IN STINGRAY DASYATIS LAEVIGALUS CHU *

LIU Xiao-Ping ZHANG Ke-ling YU Ye-Jun FANG Li-Hua
WANG Hai-Qing SUN Yan-Zeng

Department of Histology and Embryology  Qingdao University Medical
College  Qingdao 266021 Shandong China

In order to study the mechanism of Stingrays Dasyatis laevigalus Chu sting the structure of the venomous gland of
the Stingray was observed under light microscope and electromicroscope. The results showed that the venom tissue was the
stratified epithelium in the ventral lateral grooves. The epithelium consisted of about 4 layers of cells from the base to the
surface. The cells in stratum basale were basophilic cuboidal cells which rested on the basement membrane. The cells
above the stratum basale were polygonal cells with central nucleus and cytoplasm filled with rough endoplasmic reticulum
ribosome  golgi apparatus and tonofibril. There were a few eosinophilic cells in HE staining scattered among the polygonal
cells. Eosinophilic cells above the polygonal cells to the surface of the epithelium were about 10 layers and were also
polygonal profile and were filled with many membrane-bound electron-lucent secretory granules venom granules in cy-
toplasma. Some free ribosomes rough endoplasmic reticulium golgi complexes and tonofilament were observed in the
eosinophilic cells. Near the superficial cells the venom granules were fused. The superficial cell were flat which cyto-
plasm were filled with fused venom granules and degenerating mitochondria. The cell membrane next to free surface thick-
ened significantly like keratose. Melanocytes langerhans cells and merkel cells were also observed in the venom epitheli-
um. The results suggest that the substances in the membrane-coated electron-lucent granules in eosinophilic cells may be
the key factor in the envenomation by Stingrays.

Key words Stingray Dasyatis laevigalus Chu  Venomous gland Microstructure and ultrostructure

* This work was supported by the National Natural Sciences Fanation of China No.39270645
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Explanation of Figures

I Plate [

1. O A | Longitudinal section of venom appara-
tus. The venom tissue in the ventralateral grooves was stratified epithelium &  which also located in the interdentinal spaces | x 40
2. A A
Photomicrograph of the venom epithelium. The basal cells were basophil in H E staining. Most cells of venom epithelium were eosinophil. Some nuclei of
eosinophil cells were no colour in staining A . There was obvious basement membrane & x 400
3. A A [Longitudinal section of the venom epithe-

lium. There was no duct in the venom epithelium. The superfacial cells were flat and reached the free surface  # . The venom epithelium and the connec-
tive tissue beneath the epithelium protruded into the lumen forming longitudinal ridges & x40
4. A
| A
@  Electron micrograph of basal cells and connective tissue. The basal cells rested on basement membrane 4  were cuboidal or lower colum-
nar. There were two types basal cells one was electron-lucent with a few ribosomes and rough endoplasmic reticulum RER | the other riched in ri-
bosomes 4 . There were blood vessels nervous fibers and melanocyte and its processes 4 in the connective tissue beneath the epithelium  x 3 000
5. A
A Ultrastructure of spinous cells. The spinous cells were polygonal. Their cytoplasm was filled with ribosomes
RER  tonofibrils and with few kerato-like granule 4 . There was Langerhans cell and its processes among the spinous cells & x 6000
6. )
A Electron micrograph of venom producing cells. The venom producing cells were polygonal ~contained a cen-
tric or eccentrical nucleus and had a eosinophilc cytoplasm due to their richness in compact electron-lucent secretory granules 4 . Some of venom cells

had a few secretory granules near the nucleus A  x 6000

7. A [

A @ Electron micrograph of spinous and venom producing cells. There were many orangella and membrane-coating granules 4
in spinous cell. There were fine granule-like materials in the secretory granules |  and ribosomes among the secretory granules 4 . Desmosomes were
observed € x 15 000

8. A
I A A Electron micrograph of venom-producing cell with few secretory granules.

These cells contained few electron-lucent secretory granules near the nucleus 4 and many free ribosomes many ribosomes RER Golgi complex tonofib-

rl || and membrane-coating granules A . There were desmosomes between adjacent cells 4 x 20 000

I Plate I

9. A A I
@  Electron micrograph of venom cells near the surface and superfacial cells. There were fused secretory granules 4  and many mito-
chondria 4  in the venom cells near surface. In superfacial cells the secretory granules fused into large vacuoles |  and the cell membrane at the free
surface was thickened and like keratin 4 x 6 000
10. VAN A A < U trastruc-

ture of superfacial cells. There were ribosomes in the thickened membrane 4 and membrane-coating granules 4 degenerating mitochodria 4 and

vacuole-like secretory granules 4  near the thickened membrane x40 000

11. A Electron micrograph of Melanocyte in the venom epithelium &  x 12 000

12. A A | Ultrastructure of Langerhans cell .
There were primary lysosome #  secondary lysosome 4 and Bitheck granule like materials | % 25 000

13. A Ultrastructure of Merkel cell.

There were many granules similar to those present in catecholamine-containing cells in cytoplasm and processes A x 20000
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