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Pathological Studies on the Mass Mortalities of Hatchery-reared Juvenile Abalones,

Nordotis discus discus, Fed with Boiled-salted Undaria pinnatifida. (Preliminary note)

Satoshi Ohashi and Kazuma Yoshikoshi*

Mass mortalities of the hatchery-reared juvenile abalones, Nordotis discus discus have been a serious

problem in the seed production of this species. In Nagasaki Prefecture, most abalone hatcheries, where

boiled-salted Undaria pinnatifida was used as food for the juvenile abalones, lost about40~70% of the

production from early spring to early summer in1991. Affected abalones showed abnormal behaviour such

as climbing up shelters or walls of the rearing tanks and then sinking to the bottom and died.

Histopathological examinations on the affected abalones revealed severe tissue lesions in the midgut gland

characterized by extensive and, often, generalized necorsis of the parenchymal cells. Neither bacterial nor

viral infection was found in the midgut gland of affected abalones. No remarkable changes were observed

in other tissues of the affected abalones. Healthy juvenile abalones fed on natural food in outdoor tanks

had no tissue leisions in the midgut gland. These results suggest that the tissue lesions in the midgut gland

are the major cause of the mass mortalities of the juvenile abalones.
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Table 1.Survival rate of hatchery-reared juvenile
abalones after mass mortalities

Number of juvenile Survival rate

Hatchery™ abalones*? (%)
A 500%10° 30
B 187%103 40
C 210x10° 40
D 300%10% 60
E 41x10% 30
* 1
A EXRBETHERRES RS & —
B TEESHERES Y & —
C 45/ M mRAA RS REr ¥ —
D RigEREHRETS & —
*g Rt IR A RE A BRI A% TR BT 2R 7
T EE AT BRIGR OHE R 3K

Number of juvenile abalones at the begining of
rearing. The juveniles were fed with hoiled-
salted U. pinnatifida during the rearing.
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Fig.1. Development of mass mortalities in
hatchery-reared juvenile abalones at five
hatcheriestA—E). X, outbreak of mass
mortalities ;©, cease of mass mortalities.
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Fig.2. Changesinsurvival rate (SR) of 3 batches
of juvenile abalones reared at the hatchery (E).
Solid symbols represent survival rate and open
circles water temperature (WT).

ZiE, REWEOEM L HLBERT 22 ROZEI
NEEL, ZORBWIIREZL TV, ki, /MO
SRR AR B R OB PHIC BRI L TV,
o ORBEMROKIIBRIEFEEEL, BME
LR ICED S, TERBBERL TV —7,
REATIE, ABMOMBRMIRIIARTMEZIZEA LY
LERVEBOERER L, LR, BiiLTY
Yoo Elo, N OSBRI OBIT IR B ER L
W,
RERICR LN LRl & 5 2 hBR OMMEE,
BB ALRTZERT LA TR A R MRk o BB RIS b FS
BBESh, LEMROHESE, MESTERAEE
ZRATHAHEENRLE LIXZED OGN
ETEMERZICLD L, FROKRAIRRM
BTIRAREREEIIRCHEETH 2708, &MO/N



ERFOKEERBRBTIRAE 185 19924

HEIREREIZRD N » o0 (R5, 6). W
7, BIALEAFHOKRR MG TIZ, %#
BEUTBIRT 2 ZMERITENE L L, OBk
RS, X by R 7 o, MKRISE OB s
ERlA DEDRD b, REHOHBIREER
FRICITHIBE R 7 A L RRET ORFERIZFRD DR h -
Tc.

FH R OWIEIR LS ORI I 23 2513
LRSI, 8 WO A O —EIz b

3 R RODBROMBEE, ‘AT FHi
{2, X200.

Fig.3. Section of the midgut gland of a healthy
juvenile abalone. Midgut glund cells contain
numerous vacuoles participating in digestion
and absorption of nutritive substances.
Toluidine blue, X 200.
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Fig.d. Sectionof the midgut gland of an affected

juvenile abalone showing numerous empty

vacuoles in the midgut gland cells. Small

basophilic cells (darkly stained) decreased in

number. Toluidine blue, X 200.
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Figs.5band6. Electron micrographs of midgut gland cells of the healthy juvenile abalone shown in Fig3.
Figs 5 and 6 show apical and basal portions of the midgut gland cells respectively. Cytoplasmic matrix
was rather scarce and some vecuoles were partly disintegrated. bl, basal lamina ; n, nucleus; %, midgut
lumen. Scale bar=10 « m.
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Figs.7 and 8.

Electron micrographs of midgut gland celis of the affected juvenile shalone shown in [Fig

4. Figs.7 and 8 show apical and basal portions of the midgut gland cells respectively. Vacuoles were
almost empty and disintegrated, nuclei were pyknotic, and other organclles were also degencrated.

Scale ber=10 «m.
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