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An Electron Microscope Study of Fish Skin
Affected by Changes of pH Values

[V a o
Uszana winugnsing' uaz AN FunIgna’

Pramarn Phromsuthirak and Rujiporn Sincharoenkul

ABSTRACT

The epidermis of Clarias macrocephalus (Giinther), Pangasius pangasius (Buchanun) and
Ophicephalus striatus Bloch unexposed and exposed to the acidity or alkalinity of the water, with the
temperature range of 24-29°C, for 96 hours was ultrastructurally studied. At low and high pH, both
filament-containing cells in the uppermost surface layer and goblet mucous cells were involved
in releasing more mucus. The former produced numerous vesicles passing through terminal web,
while the latter increased in number closed to the surface layer. At pH 3.46-3.38 chloride cells which
have osmoreguratory function became active in secretory activities, showing distended tubules in
their cytoplasms. An unidentified matrix was found in a club cell at high pH. When the experimental
time was prolonged to 11 days of low pH exposure (4-6.8), a symptom of necrotic cells at the basal
layer occurred, showing abnormalities in their cytoplasms.
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Figure 1

Epidermis of Clarias macrocephalus (Giinther), Pangasius pangasius (Buchanun) and Ophicephalus striatus
Bloch exposed to different pH values for 96 hours (a) Clarias at pH 7.5-8.2  (b) Clarias at pH 3.46-3.38 (c) Clarias
at pH 10.75-7.95  (d) Pangasius at pH 8.54-7.1 (e) Pangasius at pH 3.74.8 (1) Pangasius at pH 9.8-7.45 (g)
Ophicephalus at pH 3.88-4.5; C, club cell; M, mucous cell x 264
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Filament-containing cells, F, in the epidermis of Clarias. macrocephalus (Giinther) exposed to pH 7.5-8.2 for
96 hours (a) a rather flat cell in the outermost layer x 8,273 (b) tight junction (arrowed), terminal web, (;
vesicle, v; and desmosome, d x 20,682 (c) 4 nenrly'rountl cell in the middle layer; the arrow indicates cell
interdigitation x 12,410 (d) desmosome and filament, f, in the cytoplasm x 33,782 (e) thick cell membrane
of the innermost layer cell facing basement membrane x 12,410 (f) collagen, ¢, of the dermis x 12,410; m,
mitochondria; n, nucleus
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Figure 3
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Filament-containing cells, F, in the outermost layer of epidermis of Pangasius pangasius (Buchanun) and Ophice-
phalus striatus Bloch exposed to pH 8.54-7.1 and 3.88-4.5 respectively for 96 hours (a) & (b) Pangasius x 12,410
(c) Ophicephalus x 12,410; m, mitochondria; M, mucous cell; n, nucleus; v, vesicle
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Figure 4  Mucous cells, M, in the epidermis of Clarias macrocephalus (Giinther) exposed to pH 7.5-8.2 for 96 hours (a)
reaching the outermost layer and releasing mucous droplet (arrowed) x 8,273  (b) a goblet-like mucous cell
in the middle layer x 2,760 (c) a nearly round cell x 4,114 (d) rough endoplasmic reticulum (arrowed)
and desmosome, d, joining to other cells x 33,782; F, filament-containing cell; n, nucleus
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Figure 5 Mucous cells in the epidermis of (a) Clarias macrocephalus (Giinther) exposed to pH 7.5-8.2 for 96 hours x 4,114
(b) x 5,515 and (c) x 6,480 Pangasius pangasius (Buchanun), pH 8.54-7.1 for 96 hours; F, Filament-containing
cell; n, nucleus
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Other epithelial cells in the epidermis of Clarias macrocephalus (Giinther) exposed to pH 7.5-8.2 for 96 hours
(a) a chloride cell x 11,031 (b) club cells x 1,380 (¢) club cell nucleus found in the periphery of cytop!asm x
6,480 (d) the adjoining club cells x 6,480; F, filament-containing cell; M, mucous cell; m, mitochondria; n,
nucleus
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Figure 7 Leucocytes in the epidermis (a) Clarias lymphocyte x 20,682 (b) Pangasius lymphocyte x 13,788 (¢) Clarias
neutrophil x 12,410 (d) Ophicephalus neutrophil x 11,031; F, filament-containing cell; g, granule; n, nucleus
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(continued) Leuncocytes in the epidermis (e) Clarias eosinophil x 8,273 (f) Pangasius macrophage x 12,410;
F, filament-containing cell; g, granule; m, mitochondria; n, nucleus
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Figure 8  Filament-containing cells in the outermost layer of the epidermis exposed to low and high pH for 96 hours (a)
Clarias at pH 3.46-3.38 x 11,031 (b) Clarias at pH 10.75-7.95 x 11,031 (c) Pangasius at pH 3.42-5.7 x 9,592 (d)
Pangasius at pH 10.72-7.92 x 8,273; M, mucous cell; m, mitochondria; n, nucleus; v, visicle
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(continued) Filament-containing cells in the innermost layer of epidermis of Pangasius pangasius (Buchanun)
exposed to low and high pH (e) at pH 3.42-5.7 for 96 hours-note the numerous filaments x 12,410 (), (g) & (h)
at pH 4-6.8 for 11 days (f) lipid droplet (arrowed) x 12,410 (g) abnormality in the cytoplasm (arrowed) x
12,410 (h) more abnormality x 5,515; ¢, collagen; m, mitochondria; n, nucleus
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Figure 9  Chloride cells in the epidermis of Clarias macrocephalus (Giinther) exposed to low and high pH for 96 hours
(a) at pH 3.46-3.38 x 11,031 (b) part of (a) showing distended tubules (arrowed) x 20,682 (c) ai pH 10.75-7.95
appearing normal x 6,480; F, filament-containing cell; M, mucous cell; m, mitochondria; n, nucleus
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Figure 10 A club cell in the epidermis of Pangasius pangasius (Buchanun) exposed to pH 10.75-7.8 for 96 hours (a) matrix
(arrowed) found in the cytoplasm x 3,450 (b) matrix seen at higher magnification x 24,130
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