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Effect of Glutathione on the Histopathological
Changes Caused by Oxidized Diets in the
Carp, Cyprinus carpio
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Nutritional ceroidosis accompanied with histopathological changes such as myopathy and visceral ceroi-
dosis, was experimentally induced by feeding the oxidized feed with the peroxide value of 98meq/kg, to
common carp resulting in some motalities of carp.

To see the effect of treacetment survivors of the above fish were orally administered by feeding diets
containing daily doses of 3mg and 6mg of glutathione per kg fish for 10 days or 20 days.

While control and 3mg dosage group retained viscerral ceroidosis and showed evidence myopathy

histo pathologically, the fish treated with 6mg of glutathione for 20days showed obvious reduction of macro-
phages of ceroid in the viscera.
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Table 1. Composition of the diet on the experimental diets

diet
control 1 2
Crude protein 420 42.0 420
Crude fat 3.0 3.0 30
Calcium 1.6 1.6 1.6
Phosphate 16 1.6 1.6
Crude cellulose 4.0 40 40
Ash 17.0 17.0 170
Vitamin complex 1.0 1.0 1.0
Glutathione (Atomorate powder) 0 3mg(0.05% ) 6mg(0.1%)
POV(meq/kg) 25.1 25.1 25.1
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Table 2. Summary of histopathological findings in carp
group control 1 20 32
specimen 1 2 3 1 2 3 1 2 3 1 2 3
Ceroidosis
liver + + + + + + - - — - - -
kidney +++ +++ +++ +++ +++ +++ + +  + + + +
spleen +++ ++++++ +++ +4++ +++ ++ ++ ++ + + +
Melanosis
liver - - = - - - - = - - -
kidney +++ +++ +++ ++ ++ ++ + + - - - -
spleen +++ +++ +++ ++ ++ ++ - + - - + -

YFeeding for 10 days
YFeeding for 20 days

— I no change, + ! mild, ++ [ moderate, ++ + [ severe

Table 3. Hematological condition and serum constituents of the fish fed experimental diets for 10 days

Normal
(b =, 1986) control 1 2
Hematocrit (%) 289+ 3.9 275 305 280
Total protein (mg/dl) 35+0.3 26 2.5 25
Total cholesterol (mg/dl) 163+ 37 112.7 92.3 97.6
Glucose (mg/dl) 463+ 9.8 254 25.4 316
GOT 52.0+ 38 90.0 57.0 46.5
GPT 11.0+ 79 35.5 30.0 23.0

£% 923-976mg/dIZN HT BT AL & F ok
Glucose ¢t HE KBE 7} 254mg/dl, 1 BBES
258mg/d]l, 2 EEE I 31.6mg/dl2A glutathione&
ol Hhng Aol EF 7Hhe @€ Jehidch
GOT &ML glutathione #RMNsHAl & W #®
BEAAAE 9.0 BrEA & @& Jehidond, 1
HRIET 57 BUAD, 2 KBEE 465 Bz HR
HgEA vEd FEAL
GPT i&#S glutathioneS #RANSIR] k& W &
BglE < 355 B(r2 Ehoul glutathioneS #iinsh 1
RRET 300 BrzA AT 2 RBES 230
By 2 HE KRE vsle %o] Bl =
GlutathioneS BLA Kol gk # 20A/™ 9
% R MEHRS FES SR Table 49 #o}.
Ht @& $R ®RE7 275 1 BREZF 300, 2
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FHF o]} EAFEKC ] FRAED s Hoe
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Y019 myopathyfE (‘HIE 2} 78H, 1981), Y o1 seko-
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1979 ; SR ¢+ #E0, 1979 5 Ferguson et al, 1990).
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Roo 2 s v s, el 412 ceroid L&
HRREY bk Rl o 2 Hashe A B ce-
roid kA& BE7F Bol U B o Fda 87
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Table 3¢l ¢} 2ol 10 H REEE e & KBE
D5l & HEE B 4 ¢l Table 491 YebY
23 o] 207 BN M A8 HERI de AL
B 4 AATh #3] glutathione 6mgs 20H [ #EAT
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e
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o, o]9 frk Ei= (5ol & glutathione 6mg 20H
DAl #Ea3E slo] 2R 2] Rz BREd. 18y
glutathione o] WS (# kol & it HE el M e o2
Q13 RIRERL(A S} [, 1988) 5ol Fale] Hptvl ST
slojof & oz Wzrsich

L ©

THMEE 30 go] Foid AMEME 98 meq/kg¥
FLa sk S 4EAR RET &R olE Fold IR,

Table 4. Hematological condition and serum constituents of the fish fed experimental diets for 20 days

Normal
(b =, 1986) control 1 2
Hematocrit (%) 289+ 39 275 30.5 280
Total protein (mg/dl) 35+ 0.3 26 2.7 24
Total cholesterol {mg/dl) 163+ 37 1209 1224 111.6
Glucose (mg/dD) 46.3+9.8 320 275 33.0
GOT 52.0+ 3.8 715 64.0 49.0
GPT 11.0+ 79 39.0 335 185
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Explanation of Plates

Plate [
Spleen in an advanced case.
Ceroid-laden macrophages appeared in the hematopoietic tissue. The formation of masses
of macrophages. Phagocytiazing ceroid, lipoprotein, hemosiderin and melanin in the spleen. H
& E stainX400

Kidney in an advanced case.

Ceroid-laden macrophages appeared in the hematopoietic tissue. The formation of masses
of macrophages. Phagocytiaing ceroid, lipoprotein, hemosiderin and melanin in the renal hemato-
poietic tissue. H & E stainX400

Plate 1I
Spleen in an advanced case (exp. I).
Ceroid-laden macrophages appeared in the splenic pulp(arrows). H & E stainX400

: Kidney in an avanced case(exp. ).

Ceroid-laden macrophages appeared in the hematopoietic tissue. (arrows). H & E stain<400

Plate III
Spleen in a moderate case (exp. II),
Masses of ceroid-laden macrophages decrease in number in the splenic pulp (arrows). H
& E stain X400

: Kidney in a moderate case(exp. ID).

Masses of ceroid-laden macrophages decrease in number in the hematopoietic tissue (arrows).
H & E stain X400

Plate IV
Spleen in a mild case(exp. II),
Ceroid-laden macrophages decrease in number in the splenic pulp (arrows). H & E stainX 400

Kidney in a mild case(exp. III).
Ceroid-laden macrophages decrease in number in the hematopoietic tissue (arrows). H &
E stain X400

Kidney in a mild case (exp. III).
Ceroid-laden do not appear in the renal tubule.
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Plate I
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Plate II
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Plate 1
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