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Electron Microscopic Observations of the Pancreas and Liver
in the Fingerling Rainbow Trout with Symptoms of IPN

Shigeharu Kudo, Dan Kurosawa, Issei Kunimine. Kunihiro Nobusawa,
and Shigeru Kobayashi

The histo- and cyto-pathological changes in the exocrine portions of the pancreas and
in the liver were observed in the fingerling of the infected rainbow trout (Salmo gairdneri
Richardson). Symptoms of the trouts suffered from infectious pancreatic necrosis (IPN)
disease are the dark coloration, exophthalmos, and acites.

Although the extent of the necrotic or degenerated lesions in the cytoplasm of the
pancreatic acinar cells was different from cell to cell, a number of cells displayed one,
several, or all of the following structures in the cytoplasm: myelin-figured lysosomes with
often intermingled virions; necrotic degeneration of zymogen granules; and of flattened
layered cisternae of rough endoplasmic reticulum accompanied with loss of ribosomes;
grouped virions; cytolysomes containing several of the myelin-figured electron dense
material, virions, cell organelles, fine filaments, winding membranous structures; and clear
zymogen granules containing a flocculent material. In more advanced and the most
advanced cases there appeared pycnotic nuclei of the acinar cells, cellular detritus, degen-
erated cell organelles such as mitochondria which are often scattered in the intercellular
space, and in the exocrine portions there appeared some regions electron-microscopically
indistinguishable from each other by fusion of several acinar cells. Also in the hepatocytes
pathologically displayed cytoplasmic structures were almost similar to those of the acinar
cells except degeneration of zymogen granules. However, the extent of necrotic lesions
of the hepatic tissue was so far small as compared with the pancreatic tissue in one and
the same individual, and a heavy destruction of the acinar cells in several regions of the
pancreatic tissue was accompanied with the beginning of the necrotic degeneration of
hepatocytes with accumulations of fat droplets different in size and increase of lysosomes.
In the pancreatic and hepatic tissues of IPN disease infiltration of macrophages and two
or polymorphonuclear wandering cells was conspicuous, and these cells and Kupffer’s
stellate cells contained a large number of lysosomes and one to three cytolysomes.

The majority of virions in the pancreatic acinar cells, hepatocytes, wandering cells
and Kupffer’s stellate cells appeared in lysosomes and cytolysomes identified with the
intracytoplasmic inclusions by light microscopy, in which virions became indistinct in
profile and were destroyed to transform electron dense myelin-figured and finely granular
materials. A round, oval, or bacilliform materials occupied by an electron dense myelin
figure alone were often discharged into the intercellular space.

In ultra-thin sections, virions (size range of 50-60 my, an average diameter of 54.3 mp)
appeared unenveloped, and hexagonal to round in appearance. The virus perhaps is IPN
virus and may belong morphologically to reovirus group in comparison with the observa-
tions by Moss and Gravell (1969).

Near the virions of various numbers, two kinds of rod-like bodies having an average
diameter of 60myg and 28 mp often appeared setting in parallel array or crossing in
irregularity, respectively. The end of the rod-like bodies often showed roundness, and
the transverse sections of them showed a round shape and tubular structures exhibiting
a clear central portion.
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RGO (centro-acinar cell) 23 1~2 HFET
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iz ¥en 7 = — » B (zymogen granule) %
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EEOCIIRFE ML ORISR E P B
ENRTHNALAETIRE LTw5, #EM2 bIREE
ZHt COMMENCIIRAE CRER T -5V
Wik, X< FELIcIAU#E (Golgi apparatus),
ML iafk (rough-surfaced endoplasmic reticulum)
nH 5 (Fig. 1). A Tl @i BRI o
M/ atkriabh s, R HRELECHEL
THY, FHIHFOPED 1 v v — & (lysosome) 3
ZbhA, TASEEIL 2~3 BORETICES LB
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Fig. 1. Normal pancreatic acinar cells containing the well-developed cisternae

of rough endoplasmic reticulum, zymogen granules, Golgi apparatus (G) and
scattered mitochondria. Formation of zymogen granules in the cytoplasm

is shown. AC: centro-acinar cell.
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IPNFED = o~ AL L DIEFIC X b HE DR
Eax—Tiel, dsREMRTIEoMEMTH
¥, B toixir R o/ MR DR E A, Lo ek
Bz EiE o MESTEET B, Afefke LTILE
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SR EWCER LTwb b0 ETHDH. HEN
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Fig. 2. Pancreatic tissue from the fingerling rainbow trout with IPN disease.
A great number of necrotic cellular detritus and degenerated cell
organelles of the acinar cells containing several fat droplets are scattered.
Many virions are packed in the membrane-bound cytolysomes of the
cellular detritus (arrow). CA: blood capillary. (x 3,500)
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Tl DERMERD B2, ATENBERENLETHRE
DERB NN OB T A HAND S, T, BF
EEIMEL, BRSO =) v/ Mtk
EHBELTVD Z 2%, L LIEBIRALS) Licd
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BETHZ Liddlow. BEMOEE, BEELB T
1% D A IR S MIREECEIEN A b D
ZENDA.
II. B &

1) IEFIHHER

B e FHlak 2T (k7 C, Disse Kl G A,
perisinusoidal space). EHIEE (bile canaliculus)
s L 0BT AIFAICE L T Wb, FriEs S
Disse R » THEDFTM LBMENRE S H,
ChBD S BICIFIET AL DL P {levs, Fis,
FEHEEEC L NEOBMEYRE L T2 03, h
b OMMTBIIFEA FFhT5 2 idie <, \mAUTolE
T5L ONABRBITBEE R, A & FrAE o
BEIPHRhBEREAETS 2L LIELIETHS
% BRULFEITT, BIUCBEBROBRENRD RS,
Z OBHEMTH B VRO T A€ Y — & LBHIEE O
[T B junctional complex 1Z X » THFAHITLE
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Fig. 3. A cytoplasmic portion of the acinar cell from the rainbow trout
with IPN disease. Cytolysomes (Cy), A, B, and C contain virions and a
myelin-figured material, and the virions appear indistinct in profile in
the order of the A, B, and C (arrow). The finding suggests destruction
of the virions in the cytolysomes. G: Golgi apparatus, Ly: lysosome.
(x28,800).
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Fig. 4.

A normal hepatocyte from the healthy rainbow trout. The cytoplasm

contains the well-developed cisternae of rough endoplasmic reticulum,
scattered mitochondria, lysosomes, Golgi apparati (G), and glycogen areas
(GI). A lysosome originates from the enlarged end of Golgi lamellae (arrow).
BC: bile capillary, Si: sinusoid. (x4,900).

TEEE IR TS,

Frimia oz 1~2 HcizE Pl E 2 iE,
BR E ek Mia 1~2 (@8t (Fig. 4. K&K 04
KLARZ P 7 LB €, Mg E&BC#ET % 2%,
7Y 2 - YECESR Lisw, 1, BUFRERE
THRRGELDERD NS, T BT, RELERNO—
HCETEEDOE I =) vERZLhBLDLH 5.
HERIREERCERICICREL, JE»D
FEECISFE AT i LI BIR 2R L CHleE
DREGH GH DA (Fig. 4), T4 o EE DT TR
BRETRT 5 o L, MEIatEEO i off
%Y A Y — & (adherent ribosome) A4\, =1 o
IRCBT TS B LELE R bR 5. B ak
(smooth-surfaced endoplasmic reticulum) X 7'V =
— S VBRIV EZORGEMTHEA IS REL, S
PELHZbNS, Li L, TORERELME 4 DITH
AT X - Tovde b DFCHAD B, Fio, WHEIDIEGEE
MEDEEE P GER LTS 2 LIELIED S, =
W OEBIEEETH D 2L ILBMIEE M Akt

DFFMIZAIEL, 3~4 Bo=aAr 2B, o=
ok X O HIENETFHE Om CWEE T =
CHIAX hiss (Fig. 4). ok by s oEER
WICHEETAERMEDTI Vv v — ap HETH. i,
IDX5TA Y v — T TR 1 ic s LEE
BETHEMANRD S, 547V V- 2aXERH0.5~2p
TRABIZEENRD A, ORCHEERETEAD
BFEERL B ESCEREYEL, —BC A28
¥R O ECEFTHHEARDD. <7 e iTF
4 (microbody) (X[EFIEZ T Eh, FEREOETEE
wETHMMERRE Tl IhE, ZhbITHE
BACKEL, Lrt, LIEUSDHE I afkEL +o
RABAEEEESE LTCD, 7Y 23— 7V iZ—c s
Vo2 — 4 VENCER LTHRET S, 1, —FRAO
Mgz B EiEE etz L03d 5.

FE#E = o= 2 ko (sinusoidal space)
W e 5 Kupffer RE a3 BRSO A kg (en-
dothelium) D—#AHE L, HEBZHEIRBPIC
R, AEE LD AMRERELE T, BISER
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