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Studies on Ichthyophonus Disease of Fish-—VI
Morphology and Life Cycle

Chau-Heng CHIEN,* Teruo Mivazaki and Saburoh S. KUBOTA

Faculty of Fisheries, Mie University

The authors histologically researched on the morphology and size of well grown
multinucleate spherical bodies of ichthyophonus affecting Japanese eel, yellowtail fry,
black sea bream and rainbow trout. They had the same morphology, and life cycle :
growth of multinucleate spherical bodies, pregermination stage, germination to form
hyphal bodies, endospore production, and release of spores. The mean size was
smallest in yellowtail fry, and became larger in black sea bream, and Japanese eel.
The multinucleate spherical bodies affecting rainbow trout had the largest mean
size, and were walled off by the thickest cell wall.

In the early case of infection, ichthyophonus formed a hypha like shape in the sto-
mach wall. In cultivation it formed various shapes according to the medium. It
formed hyphae with heavy-walled spores at their tips in Sabouraud dextrose agar.
It formed hyphae with many branches and hyphal bodies at their tips in TGC fluid
medium adding 10% calf serum.

BEANDO A 7547 2 R A DL FIES O BEX DANIEL (1933), SPROSTON (1944),
SINDERMANN ef. @l. (1954), DORIER ef. al. (1961) ¥ FTOVEIE S (1977) i@ X b BRge X Hutus
%o DORIER €. ¢l. L BB LD =~ ACEY LIc A 2 T4 7 4 R ADEIER O BT EARNC X
BT B,

EEDX=U=A, 2hVYFF, FY, s aF Ll RBER LA 2 F 4T 2 RADMERE
ERR BT L & bIT, AT R 5 FDEERIC OV TLBE L,

* BIEEKERBRITE#S AT (Lu-Kang Branch, Taiwan Fish. Res. Inst., Lu-Kang, Taiwan)



162 Bl - EMRAE - FE=
ME & E0HE

BERNCET A1 7547 53 RAOWEOBERIIE VR TH L7 ) #ER S. quinqueradiate,
=kvvr¥ A japonica, 7 = XA A. schlegelii, =v<x S. gairdneri o Z\HATA L,
EIEF S (1977a,b) @ X W EREF IR T i = &~ A DMAEA S LO% MHIC B\ T A TR
KRR TeF v¥ o C. carassius auratus, v r ¥ G. giuns, v i x4 v* T. jarbuc ©
MBEAY ATt 70 BHEEENDA 2547 5 R AOREB Uz EIRIAED BE % 5
L, €~ FllifR, KEIOFHEL LOBERFELYRDI,

BREFUTOA 7547 » X AOWEIE VECHE LB AREK, +7 » —%KFHR, 10
S FIMmMERMTCCR AR TRE LI L DR BE L1,

& F

. BRERROME

17F4+7 5 RADGEEOBHBISHEFRETH 5, =RV vFrFE, 7Y, seg4q, =V
T ADRERPIREC BEINIA 7547 » R ADOHEUL, Fhbo B ikRfied Bl w
2, BBALLESBHRRAEOKRE ENEIOBBEC L0 E L T b, TRBRLERS LL 25,
Table | WRTHRIEORI, FLEMBRINGDO K& 3L 20 BB * BB =~ Vg s
77 THbTL Fig |l ©Xoiinhd, EEHREDOKE SOFIGME L ERFEEEYRETS &,
TYVRA 7 F47 4 RANRLPE THEHES2.70£3. 180, 7 v &4 R TERC2. 1344100, =
RYUFFRNTN IO KRELS CERG3.13:£4.35pTH b, =V ARNELAZ S, HR0.13
+4.630TH B, 7VRAI2F AT s RREI 0 X, =R VIFFERDAL 2547 5+ X ADMHE
CIERE | L TEBENADNDD, s r A RE=ARVIFFRDL 754 7 5 R ADENCIL
BBEEXALNL . LL, T— FHBOBERE - 72 RTREITIEIIRS 3 R0BmER
BDBLEERZI G, ERERD3RE=CARA 754 7 5 2 ADMCLREHRETEEEND
b, E— FHBROBRERLC— 27 OKRE T HERENAZBR S,

Table 1 Size of well grown multinuclear spherical bodies of ichthyophonus

Range of size* Mean size
Hosts ) (0
yellowtail 38 ~ 75 52,7013, 18%*
black sea bream 50 ~ 100 62.13+£4.10
Japanese eel 50 ~ 100 63.1344.35
rainbow trout 55 ~ 105 80.134+4.63

* number is 60 in each host
** gstandard error (a=0.01)
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Fig. 1 Relation between the number and size of well grown multinuclear spherical
bodies of ichthyophonus affected yellowtail, black sea bream, Japanese eel
and rainbow trout.
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Explanation of Plate |

Young multinucleate spherical bodies in the liver of yellowtail fry. They have a small

number of nuclei, a simple mesh-work of cytoplasm, and a thin cell wall. H-E stain, %320

A well grown multinucleate spherical body in the kidney of a Japanese eel. The nuclei
increase in number and the mesh-work of the cytoplasm becomes complicated. The cell

wall becomes thicker. H-E stain, x320

A well grown multinucleate spherical body in the kidney of a Japanese eel. The mesh-
work of the cytoplsm and the cell wall react to PAS reaction. PAS reaction, X320

A multinucleate spherical body in the pregermination stage in the heart of a Japanese

eel. The nuclei markedly increase in number and the mesh-work of the cytoplasm
becomes more complicated. The cell wall becomes thick and plasmolysis occurs. H-F
stain, X200
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Explanation of Plate [

Fig. 6 A multinucleate spherical body in the pregermination stage in the kidney of a Japaese
eel. The mesh-work of cytoplasm and cell wall begin to react strongly to PAS reaction.

The shape is distorted following germination. PAS reaction, -x 320

Fig, 7 A hyphal body in the germination stage in the spleen of a Japanese eel. The hyphal
body has a thin cell wall newly secreted. The cell wall of the spherical body is
shrunken. H-E stain, %320

Fig. 8 A hyphal body producing and releasing endospores in the liver of yellowtail fry.
The number of nuclei vary from one to several, and the size varies according to the

number of nuclei. H-E stain, x500

Fig. 9 Released spores in the heart of the Japanese eel.
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Fig. 10 Life cycle of ichthyophonus
A—H : Life cycle in the tissue of fish.
A : spores.
B, C, D : multinucleate spherical bodies.
E : a multinucleate spherical body in the pregermination stage.
F :'a hyphal body.
G :endospore production in the hyphal body.
H : release of spores.
D—H’ : Life cycle in the stomach wall in the early stage of infection,
F’ : a hyphal body penetrating the stomach wall.
H’ : spore production in the hyphal body
* Passage from D to F’ and E to F’ is unknown.
I—M : Life cycle in saline.
I : a multinucleate spherical body in the pregermination stage.
J : germination.
K : hyphae.
L : endospore production at the tips of hyphae.
M : endospore production in a spherical body.
I, J and N : Life cycle in Sabouraud dextrose agar.
N : hyphae with heavy- walled spores at the tips.
I, J, O and P : Life cycle in TGC fluid medium adding 10% calf serum.
O and P : hyphae with many branches and hyphal bodies in their tips.
ES : epithelium of the stomach.
ESP : endospore.
H : hypha.
HB : hyphal body.
HWS : heavy-walled spore.
CW : cell wall.
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