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Histopathological changes in fish gills by potassium permanganate

and influence of water quality

Mee-Young Shin, Dong Lim Choi, Joon-Ki Chung, Seh-Kyu Chun*

Department of Fish Pathology, National Fisheries University of Pusan, Pusan 608 —737, Korea
*Korean Fish Disease Laboratory, 244 —2 Daeyeon-3-Dong Nam-gu, Pusan 508 —032, Korea

Histopathological changes in gills by potassium permanganate were investigated in four fish species.

flounder(Pararychthys olivaceus) and rockfish(Sebastes schlegeli) in marine fish. and carp(Cyprinus car-

pio) and eel(Anguilla japonica) in freshwater fish. Marine fishies were more sensitive to KMnQs than

freshwater fishies and have shown histological changes even in low concentration of lppm. Eels were

less affecied than carp in high concentration of KMnO.. Especially in eels. hyperplasia and hypertropy

of mucus cells were observed. Compared to in underground water. the effect of KMnO, were reduced

very much in pond water. That this differences were due to the concentration of organic substances

were certained by experiment with various feed concentrations. The potency of KMnO, were influenced

by dissolved oxygen.
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Explanation of Plates
Plate 1
Gill from flounder exposed KMnOi(H-E Stain ; »40)

(1) Control
(2) Gill from fish exposed Ippm KMnO, showing epithelial cell hyperplasia
(3) Gill from fish exposed 2ppm KMnO,

Epithelial cell hyperplastic

There is lifting of epithelial layer and some areas of lamellar fusion.

Plate 2

Gill from flounder exposed KMnOy(PAS stain ; x4))
(1) Control

(2) Gill from fish exposed Ippm KMnO,

(3) Gill from fish exposed 2ppm KMnO;

(4) Gill from fish exposed 3ppm KMnO,

Proliperation of mucous cells is not observed

Plate 3

Gill from rockfish exposed KMnO«(H-E stain i x40)

(1) Control
Some areas of epithelial hypertropy are showed.

(2) Gilt from fish exposed | ppm KMnQ, showing edema under epithelial layer and hypertropy
of epithelial cells.

(3) Gill from fish exposed 2ppm KMnQO.
There are epithelial cell hyperplasia and hyperiropy. and lifting of epithelial layer.

(4) Gill from fish exposed 3ppm KMnO, showing fusion throughout secondary lamellae,
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Plate 4

Gill from rockfish exposed KMnO«(PAS stain : x40)
(1) Control

(2) Gill from fish exposed 1ppm KMnO.

(3) Gill from fish exposed 2ppm KMnO;,

(4) Gill from fish exposed 3ppm KMnO,

Plate 5

Gill from carp exposed KMnOL(H-E stain ; x40)

(1) Control with hypertropic epitherial cells and cell proliferation on primary filament

(2) Gill from fish exposed 3ppm KMnQ. showing hyperplasia of cells on the primary filament

(3) Gill from fish exposed 4ppm KMnO. showing more extensive hyperplasia, edema, lifting of epi-
thelial layer, fusion of secondary lamellae

(4) Gill from fish exposed Sppm KMnO. showing clubbing

Plate 6

Gill from eel sampled on 12hr after exposure of sublethal concentrations of KMnO4 in underground
water(H-E stain 1 x40)

(1) Control

(2) Gill from fish exposed 2ppm KMnO;, showing a few hypertropy and hyperplasia of epithelial
cells

(3) Gill from fish exposed 3ppm KMnO;
Hyperplasia of epithelial cells is more extensive and hypertropy of mucous cells on primary fi-
lament become appear.

(4) Gill from fish exposed 5ppm KMnO;
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Plate 7

Gill from eel sampled on 24hr after exposure of sublethal concentrations of KMnQs in underground
water(H-E stain : x40)

(1) Gill from fish- exposed 2ppm KMnO,

(2) Gill from fish exposed 3ppm KMnO,

(3) Gill from fish exposed 4ppm KMnO,

(4) Gill trom fish exposed Sppm KMnO,

Plate 8

Gill from eel sampled on [2hr after exposure of sublethal concentrations of KMnQs in pond water
{H-E stain + x40)
(1) Gill from fish exposed 4ppm KMnO,
(2) Gill from fish exposed 6ppm KMnO,
(3) Gill from fish exposed 8ppm KMnO. showing proliferation of mucous cell throughout secon-
dary lamellae
(4) Gill from fish exposed 10ppm KMnO. show hyperplasia and hypertropy of cpithelial cell.

Plate 9

Gill from eel sampled on 24hr after exposure of sublethal concentrations of KMnQO; in pond water
(H-E stain 5 x40)

(1) Gill from fish exposed 4ppm KMnO.

(2) Gill from f{ish exposed 6ppm KMnO.

(3) Gill from fish exposed 8ppm KMnOs

(4) Gill from fish exposed 10ppm KMnO.

The gills were recovered than gills on 10hr
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Plate 10

Gill from eel sampled on 12hr after exposure of sublethal concentrations of KMnO. in pond water
(PAS stain ; x40)

(1) Gill from fish exposed 4ppm KMnOs

(2) Gill from fish exposed 6ppm KMnO

(3) Gill from fish exposed 8ppm KMnO

(4) Gill from fish exposed 10ppm KMnO;

Plate 11

Gill from eel sampled on 24hr after exposure of sublethal concentrations of KMnQ. in pond water
(PAS stain : x40)

(1) Gill from fish exposed 4ppm KMnO;

(2) Gill from fish exposed 6ppm KMnO.

(3) Gill from fish exposed 8ppm KMnO

(4) Gill from fish exposed 10ppm KMnQO,

Plate 12

Gill from eel exposed lethal concentrations of KMnO; in underground water(H-E stain ¢ x40)
(1) Gill from fish exposed 10ppm KMnO,
There are proliferation of mucous cells and hyperplaseia of epithelial cell.
(2) Gill from fish exposed 15ppm KMnO, showing some areas of lamella fusion and lifting of epi-
thelial layer
(3) Gill from fish exposed 20ppm KMnO.

The lifting of epithelial layer was very severe with lamellar fusion.

Plate 13

Gill from eel exposed lethal concentrations of KMnO; in underground water(PAS stain : x40)
(1) Gill from fish exposed 10ppm KMnO.
(2) Gill from fish exposed 15ppm KMnO;
(3) Gill from fish exposed 20ppm KMnO;
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Plate 14

Gill from eel exposed lethal concentrations of KMnQ, in pond water(H-E stain 3 x40)
(13 Gill from fish exposed 30ppm KMnO. showing hyperplasia of epithelial ccll
(2) Gill from tish exposed 35ppm KMnO,
Epithelial layer were lifted in many areas of secondary lamellar.
(3} Gill from fish exposed 40ppm KMnO. showing clubbing of secondary lamellar

Plate 15

Gill from eel exposed lethal concentrations of KMnQO, in pond water(PAS stain + x40)
(1) Gill from fish exposed 30ppm KMnO,
(2) Gill from fish exposed 33ppm KMnO.
(3) Gill from fish exposed 40ppm KMnO,

Plate 16

Gill from eel sampled 12hr after exposure of 20ppm KMnO, in various feed concentrations(H-E
stain 5 x40)

(1) In 0% feed concentration
There is very extensive histopathological changes of gills.

(2) In 005% feed concentration
Hypertropy of cells on secondary lamellae, and hypertropy and hyperplasia on primary filament
are observed.

(3) In 0.1% feed concentration
Edema and hypertropy of epithelial cells on sccondary lamelar appear but are less extensive
than gills of (2).

(4) In 0.15% feed concentration
Gills are normal except the hypertropy on tips of the secondary lamellar.

35
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Plate 17

Gill from eel sampled 24hr after treatment 20ppm KMnQ, in various feed concentrations(H-E
stain  x40)

(1) In 0% feed concentration

(2) In 0.05% feed concentration

(3) In 0.1% feed concentration

(4) In 0.15% feed concentration

Plate 18

Gill from eel sampled I2hr after treatment 40ppm KMnQ, in various feed concentrations(H-E
stain 5 x40)
(1) In 0.05% feed concentration
(2) In 0.1% feed concentration
(3) In 0.15% feed concentration
The histopathological changes of gill is less extensive in higher concentration of feed.

Plate 19

Gill from eel sampled 24hr after treatment 40ppm KMnO, in various feed concentrations(H-E
stain 5 x40)

(1) In 005% teed concentration

(2) In 0.1% feed concentration

(3) In 0.15% feed concentration
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Plate 9
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Plate 13
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Plate 15
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Plate 19
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