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Histopathological changes and methemoglobinemia of the eels (Anguilla japonica) reared at
six culture farms in the vicinity of Yosu city were investigated under the conditions of 22.0~29TC,
4.33~7.33ppm of D.O., pH 6.1~82 and 0.03~10.1ppm of nitrite from December, 1989 to June,
1990.

All of the eels showed no any abnormal state in action, color and blood, but the ecels reared
in pH 6.0 had planty of mucus and stickiness on their body surface. Methemoglobin levels were
1.03~9.86% of total erythrocyes in Dec. and 505~2569% in June, and poikilocyte levels were
5.8~30.17% in Dec. and 8.67~74.45% in June. These results indicate the fact that the water manage-
ment of the culture farms was worse in summer than in winter, even though not good in winter.
Hypertrophy was found in the gill, hepatic and kidney tissue of the eels in all the culture farms.
In March and June, Fish of all culture farms appeared the detachment of gill lamella epithelium

cells, pyknosis and sinusoids of nucleus in the hepatic tissue and hemosiderosis in the kidney tissue.
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The trend of increase in methemoglobin levels appeared in the fish of culture farms with high

nitrite concentration, which didn't appear equally in all the culture farms. However, in the culture

farms of pH 6.0, methemoglobin and poikilocyte levels were increased independently of the concentra-

tion of nitrite, and degeneration in the tissue of the gill, liver and kidney was also appeared.
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Table 1. Temperature and dissolved oxygen concentration measured in the experimental culture farms

Parameters Temperature Dissolved oxygen (ppm)
Culture farms ~ Dec. 1989 Mar. 1990  Jun. 1990  Dec. 1989  Mar. 1990  Jun. 1990

A 25 26~27 29 6.10 6.08 -

B 23~24 25~27 28 7.33 6.90 -

C 22~23 25 27~28 4.33 543 -

D 25 27 275 6.47 6.62 -

E 24 26 28 69~72 6.1~7.0 -

F 235 24~25 275~28 5.9~6.0 6.0~6.1 -
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Fig. 1 Nitrite concentrations in experimental culture
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Table 2. Regressive degeneration of gill lamelle of eel in experimental

culture farms

Culture

o December 1989 March 1990 June 1990

farms 123 4 12 3 4 5 12 3 4 s
A + + + { . Fto .
B + - + + + + 4 +1r o o o + +
C ++ + + + ++ 3 + + + +
) Fr + + + + . - R T
E +++ bt Foe Tt
F +o o+ + ++ 4 + oot

1 © Hypertrophy. 2 .

lamella epithelium, +~ . Mild, + + . Moderate, 1 + + : Extensive

Clavate lamella, 3 © Curved of the secondary lamella, 4 :

Thrombosis 5 . Detach of the

Table 3. Regressive degeneration of hepatic tissue of eel in experimental culture farms

Culture December 1989 March 1990 June 1990
farms ) 71”””7727”ﬁw“v3” >]7 o 72 o '3 - 1 - 2 - 73 7
A +++ 4+ e+ — ¥4 +
B +++ + 4+ + + + -+ + + A
C ++ + 4+ +b o+ +
D ++ +++ + 4+ +
E +++ + +
F +++ + ++ + ot +
1 : Hypertrophy, 2 : Pyknosis and sinusoids of nucleus, 3 : Necrosis,
+ ! Mild, ++ ! Moderate, + + + . Extensive
Table 4. Regressive degeneration of kidney tissue of eel in experimental culture farms
Culture December 1989 March 1990 June 1990
W’fzri;rrrls" 1 o 2. 3 4 ”17 - 2 ) i 7 >4 1 7 72 o 3 4
A +++ + ++ + +++ + 4+ + + 4+
B +++ + 4+ + o+ b+ + 4+
C + + + o+ -+ -+ 4+ + 4+ +
D 4+ + b+ + +++ + 4+
E ++ + + 4+ + +++  + o i S S
F S s 4+ 4+ . +

1 : Hypertrophy, 2 . Renal tubule atrophy, 3 : Hemosiderosis, 4 : Necrosis

+ : Mild, ++ : Moderate, + 1 + [ Extensive
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Fig. 2 pH levels in experimental culture farms
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Fig. 3 Methemoglobin levels in experimental culture

farms
80
Ml  UDecember
[CJ : Mateh
60 - haN - June
g
: N
5 N
& 40 - N
o] J N)
Z N [N R
x N N N
5 N |N [N
o N N N
N IN |N
20 1 N (N [N
N /N [N
N N N
N EN N
N N N
N N N
0 4 N N\ N

A B C )] 3 F
Culture Farms

Fig. 4 Poikilocyte levels in experimental culture fa-

ms
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Explanation of Plates

Plate I

1. Blood smear taken from the eel having MHb-proportion of 9.86% and poikilocytes 28.62% ., which was
exposed to 20 ppm of NO.—N for 2 month. Calcium cyanite stain X 400.

2. Blood smear taken from the eel having MHb-proportion of 25.69% and poikilocyte 50.03% ., which was

exposed to 20 ppm of NO»-N for 3 month.

3. Gill from eel exposed to 20 ppm nitrite for 3 months.

While most lamellae showed hypertrophy of lamellar epithelium. H-E stain X 100.
4. Severe hypertrophy of lamellar as shown in the figure 3. X 400.
Plate II

1. Fusions of gill lamellae in which several aneurysms are present. Note swollen epithelial and edema

at bases of lamellae on opposite side of filament.

2. High-power view of aneurysms. Largest aneurysm contains liquefied blood and epithelioid cells as well

as a few erythrovvtes and cell debris.

3. A low power view of gill filament.

Extensive edema is seen in gill lamella. H.E. stain X 100.

4. A wigh power view of gill lamella in Fig. 3.

Arrows show vacuolization of cells from epithelial layer. X 400.
Plate III
1. general area of liver cell hypertrophy. H.E. stain, X 400.

2. All of liver cell most hypertrophy.
Note cells with pyknotic nuclei. X 400.

3. A high power view of kidney to the exposed eel to nitrite at 10 ppm for mouth.
The dilatation of the lumen of the renal tubules. H-E stain, X 400.

4. A high, power view of kidney of the exposed eel to nitrite at 18 ppm for 3 month. The hypertrophy
of the lumen of the renal tubules. HEE stain, X 400.
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Plate I
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Plate 1I
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