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Table 1. Measurements and counts of the bodily parts in the tumorous
chum-salmons, Oncorhynchus keta juv., reared in Enoshima Aquarium.

\ .
Items \,,\‘ ?Eeflmens A | B
Total length 275.0 (mm) 184.0 (mrn)
Standard length ' 176.5 159.0 ;
Head 42.8 42.2 |
Depth (greatest) 47.1 36.9
Depth (least at caudal peduncle) 12.6 12.7
Upper jaw 19.5 18.7 :
Eye diameter 8.7 8.2 !
Interorbital space 18.4 14.3 L
Snout 11.7 10.0 I
Length of pectoral fin 20.0 21.4 |
Distance from tip of snout to dorsal origin 88.0 82.3 l
Distance from tip of snout to vent 125.8 111.4 ;
Number of :
Dorsal fin ray 13 15 [
Anal fin ray 17 15 ‘
Ventral fin ray 9 12 “
Pectoral fin ray 13 13 !

AL, WAL <Y CCEEL, FALE6 A 15 HiZ BoUuIN BRTHEEED 5 2 FRL 7.
LI —EDORENE, FHE 5 e YR EZVED, DELAFIELD KA < FF Y Y v e F v 0D
Y, MALLORY KX HEIDENHAIN Ko azan (2 & 5 =&, AF, CHP L &tk »T
gERRL 7,

SR X 5T, FBERMEE DM O VTIIMNCLE I D EO 5 TETH 62, EEIELED
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251x106 (cm) 3 v Y — M, —FDOHR A 5 X, [ERREF R X 2 BiERERL D, B
EISHEBEAMAT S, KA 20cm 0 &z 51z 40 W B6KT 2 K2 mH OB 5 19 HET
OFELT. OffEl: Al (=7 2), AR =2'Y), 4+ 3 X, Fl (22 ) voghh), 4
KoL &2 1 H 1 Efaf+ 5B CRE. Ofofifgr 15 Buc@lE Lcifikia, pH,
Eu%«%ttc’t {TH5 (Table 2),
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Table 2. Summary of breeding conditions (Measured at 15 o’clock daily).

Aquarium Year Max. Min. ' Mean
| 1959 203 6.8 13.7
| Water temperature (°C) 1960 21.6 8.8 15.4
j 1961 22.0 10.3 16.3
| 159 | 83 63 | 175
| pH 1960 8.4 6.6 7.3
f 1961 8.3 6.5 7.6
i 1959 26. 49 10.17 | 21.43
| Specific gravity 1960 27.45 19.18 | 23.75
{ 1961 28. 62 19.70 24.70
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AR A, Kz <z, MR CERL TS, UMK, BIN XD EFHET
OMBREMEEZET 5, ROTEHETRRS FHEEL, BBRETO—HIFE2E->TV5, Wih
TRk, ARLARY T BRI RS 57\ (Plate 6, Figs. 1, 2.,

A B, AFNIEEETH - 7201z (Plate 6, Fig. 1), E&EATIE, FolsR o 5L
BARELLIFEE, RECEL, KE L L >Tv 5 (Plate 6, Fig. 3), B3 XZZ 213, K
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7, Fig. 1),
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D, TEWHIZZ /IR SN ST v (Plate 7, Fig. 1), HEHMOBRMNEIIT TR
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KRB A TR IC 2 BOFRRY K SV NERE LTV 5032505, Thi, X
FHEMBTREMEIEY 2 0 4 FIRPETH D, BREZET203H9, BREGERIT
X oT#gish s (Plate 7, Figs. 2, 3, 4), TIBEEMMITIE S BONBTp o700, KEIE
DA DB ENER LIk BT S 23 2 78 h - 72,
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BEXRDOHEMTILM ORI LG 2, JEld & { GHBEEROIE) ZHEEFEIC & TV 72—k
BEZHED 527 ) B DRSS LT i, ABEERGHE AT, MEz b -> Tk
TUohTws, ZOMETIEELL FBESNTHS LILE AL, ZhFEIGET
BT, IIM~HTEL TV % (Plate 6, Figs. 4, 5), AEOIHITITELILEINTVWIRVWERD
D, ZOBEB-> TV HUREBECEMIZT TITRN - X 5 REEE ), ZUEERZEL,
BHEEEARE LTRA—MREBR > TEA» BRHITE 72, &2 AT, WEIKIE—KERI> RS
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9, BEMICHEZE LT Wb, ¥ REEELAREBIZH S (Plate 6, Figs. 4, 5; Plate 7,
Fig. 8). ' '
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ECEFEXTED NS, LB ANERE L b7 -7,

LI AT, KEO-DIZEEGFL IR, EE2ab—BoRRERIIHET, ©
DELYICHETHESD D, TOBEHRIFRLELHEAMRTELPNL TV,

- =

YR YPOKE KR TET T 5 L, ORI, Bk, REKEE, ORBOERK
WLBEOEM, @L « THORBELCIESA, REWUE~DEIICX ML, OFf Lk



L7 ByAKERCHIR U7c 3 i U7l & 5T IR O s BHLAGR (R 7

DIEDIT, @RBHIR DT D EF L ShFe, OMIEHEREE UTIRERR E0 4L, ©
OMFERTREOEIEMA DL ZHD D, BLAHFIHL LT EZbOTHETHS (BE « 1N,
1962: /hbk « BES, 19635 LI, FKFEHE), L2 AT, [METO#% 1963 4£ 11 A 22 Hicd
JEHRET ) || CIRONEZRE LI & 7L LSRR A~ZE U, AR L 7D & —FK A TRHBE LA
72o Thbb, 17 21~26 QT Lcd D&%« THiKET Y D #x720%, Z )51 1965
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SEMTIE Y o ofie /R 7o, MERAERRAR, 1, BB IRL &, fQo Ao b E
TiimbhTvwszZ it LTV %5 5 L vy, (NIGRELLI, 1947; SCHLUMBURGER and
LUCKE, 1948: BALL, 1962), #4550 5 AR (1966) 13, Jeiliif]a ABM I LIGRMET
B\BE LCBL 7 20 DRI FEAE LTV RTER R L, Lt - T, faBlicks
WTh Y SRR DFRAET 5 0 L Wb a s, FOREICOWTIHIEE A Ebh o
THEHT, HmdAoLIhTwinw,

—%, BIEROEBTICIEIAS S FIEIRRIES L U T 7edt, DX 5 7Moo I
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BHT2ATRE TS, —F, BIHKOMD CRELL7ipl & LT, B (1922) 22494
T, s (1929) 229 Xy b v &5 TS LICHiE@RMEAIED thy B Fbhk 5,
WFRIZR X, ARV b SHFMIEOIECET 5 b0, FEMKIIARL A
B D, THERRRICAME L THE S,  F UL U 7o) & /iR 2 2 & ORXGH3IE - &
DLV ERETX D, —ISARSE (&< RARMMPKIE OBRICH DLV 25, £DIEK
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DFT, B, WOHEIO/LDITHE L TL 5% TCOMDVbWY SifFER DY 4 DY
RIZ2OWTIE, DEVAISBh TV, L72i->T, 4 EME LA AKNEENOMREZ HR
KRB LTV S bDODFNE IR LTHREZ EIXTER Y, N E T I, Hatizvz,
HEKETO 1HE LTEBIZHOTH I EEIFERIARETVWEEZ2S, 7k xf, TEEKDH
BERIREIC VT F A AETRIR R I & ] S5 O EOMIANE E AEHB LTV 2 - 7225,
—7, BHBEIC HIBIERI IR E > TV h o7, ZDX S AEHDOBRII OV TR, T T
AR (1960) 22 7 2 DB E O BEAEREZ WL L T 5,

HGED T2 DT D 3 o BISBID HURIRAS, HETTEGREZR TR I < HI b T v 5
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ERHEIrO BN TV 5, (WooDHEAD and WOODHEAD, 1964), —J5, HAHi% ZEEEIMERO
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7oA 0T, \RE—EDRBRMEZ R - TV 55V KEN THR L 7o FRIR ARG T &
5L, BBTHETEX S,
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Summary

This paper deals with a macroscopical and histological description of the tumors
and endocrine glands of two individuals of immature chum-salmon, Oncorhynchus
keta (WALBAUM), which were obtained in the course of breeding experiment. The
salmon eggs inseminated on November 22nd, 1959 in the Chitose-river, Hokkaido,
were transported by air to the Enoshima Aquarium, and reared with cold sea-water
until the most of individuals have died of various kind of diseases and accidents.

The proximal pars distalis of the hypophysis of both specimens (A and B) is
composed chiefly of acidophils, and the basophils (cyanophils) which seem to be
the gonad stimulating cells are meager in number. Accordingly, there found no
indication of the yolk formation (vitellogenesis) in the majority of ovarian eggs. The
secretory phase of the hypothalamic neurosecretory cells is in a state of low activity,
and the amount of neurosecretory substance stored into the neurohypophysis is small.
The thyroid gland shows a hypofunctioning figure, and the normal appearance of the
corpuscles of STANNIUS is detected. In the B-specimen the normal feature of the
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adrenal cortical tissue is also encountered.

It is very interesting to find a remarkable swelling in the head kidney of the
A-specimen, macroscopically. This tumorous development is constructed from a great
deal of lymphocytes which have derived from multiplication of the parenchymatous
‘cells, curled collagenous fibers and reticulum. In several places the tumorous tissues
are collapsed owing c¢ thie uecrosis and changed into serous or lacteal substance, and,
finally, an indication of formation of cystic spaces and lacunae, varying in size, are
detecied.

A large tumorous growth is also found in the right side of posterior part of the
B-specimen, which suppresses the digestive tracts, particularly the rectum, markedly.
Just beneath the lateral line of the fish, a severe ulcer which is due to the degene-
ration and necrosis of the growth is produced. Accordingly, the inside of the growth
is exhibited. This tumor is diagnosed as the small round-cell sarcoma developed in
the inter-trunk-muscular connective tissue. The tumorous cells, round in shape, invade
evcrywhere into the bundles of muscles, and brought about the transformation of
muscles into connective tissues. In the inside of the growth a large lacuna is
produced, containing the lacteal substance under the degeneration and necrosis of
the tissues.

Explanation of Plates

Plate 6.

Fig. 1. Immature chum-salmon, Oncorhynchus keta, breeding in a sea-water tank of Enoshima
Aquarium. A and B indicate the specimens examined in the present study.

Fig. 2. Speicmen A just after death, 275.0 mm in total length.

Fig. 3. Specimen B immersed in 10% formalin solution, 184.0 mm in total length. A severe
ulcer is noticed on the tumorous growth.

Fig. 4. Right side view (outer side) of the tumorous growth (=round cell sarcoma) of the
B-specimen showing an ulcerous part. A wire indicates an intestinal tract. (x2)

Fig. 5. Left side view (inside) of the growth of the B-specimen showing a large lacuna. (x2)
Fig. 6. Thyroid gland of the fish in a condition of inactivity. (x120)
Fig. 7. Oocytes in thz late perinucleolus stage. An oocyte under the course of degeneration

is seen in the left corner of the picture. (x120)

Fig. 8. General appearance of the corpuscle of STaNNIUs locating on the edge of the kidney.
(x30)

Fig. 9. Higher power view of the corpuscle of STtaxxius. A colloid like substance is stored
in the left corner of the picture. (x120)

Plate 7.

Fig. 1. Lymphosarcomatous growth in the head kidney of A-specimen. A normal appearance
lymphoid tissue containing a few isolated sections of nephrons are still ratained. (x120)

Fig. 2. Section through the nodules of lymphosarcomatous growths showing extensive deve-
lopment of swirled fibrous tissue. (x120)

Fig. 3. Another nodule of lymphosarcomatous growth containing a serous substance. The
formation of small lacuna resulting from degeneration of the lymphoid tissue is
indicated. (x120)

Fig. 4. Higher power view of a part of Fig. 3, showing extensive development of fibrous tissue
and lymphocytes under the degeneration. (x300)
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General appearance of the round cell sarcoma developed in a posterior part of the
trunk muscle of B-specimen. (x120)

Higher power view of the round cell sarcomatous growth showing infiltration of the
tumorous cells into the muscle bundules. Note development of the connective tissue
in the muscular layer. (x300)

Higher power view of the round cells in the necrotic region. (x300)

A mass of lacteal substance that is contained within the lacuna. (x2)

Section of the lacteal substance, showing reticular tissue under the degeneration.
(x120)
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