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Morphological Changes in the Liver of the Kokanee, Oncorhynchus
nerka, accompanied with Sexual Maturation

Kiyoshi Isam

Abstract

The liver of the kokanee, Oncorhynchus nerka, was investigated by a light
and electron microscope. The fish used in the present study was sampled from
the outdoor pond of the Chitose Branch of Hokkaido Salmon Hatchery from June

1968 to October 1969,

In the one-year-old fish, hepatosomatic indices (HSI) ranged from 1.0 to
1.2 per cent. On the contrary, HSI in the two-year-old maturing fish tended to
increase along with the gonadal maturation and the female fish had larger HSI
than those of the males. In these female fish, the liver cells became larger
in size and they had a round nucleus and the cytoplasm stained strongly with dye.
Ultrastructurally the cytoplasm of the liver cell is filled w1th a8 lot of vesicular
endoplasmic reticulum.

After spawning the liver cell of the fish showed some degenerative changes;
the nucleus darkened and many eosinophilic granules appeared in the cytoplasm. -

From the findings it was suggested that in the kokanee the changes of the
liver cell might be caused not only by gonadal maturation but also by starva-
tion or some inner factors of the fish.

4 B

AETIIATEMIC 25 LD IS #O Eh il b bEL 23 C L BmbhTs b (RE - B,
1948; BF0 - BFE, 1953; B4, 1963), Z 1-EESREIDATIK Tk MMFMH bR TEZRPRD 50
B EHHMEINTL S (Kobayashi, 1953; Egami, 1955; Oguro, 1956), KWHED ¥ r RAMIL
e —BEREIRL, D% 72 {FET-F 5% Robertson & Wexler (1960) i3 Zh &5 OREHD |
W%, EBCHIFROELLZEELT WS, %7 Maximovich & Kostina (1969) 3 EPH O
Oncorhynchus gorbuscha THHRIBIICS 4V T —LOFRINZ T L2 BWEL T3, LALUdb
FBDMRRIT AL 5 FFIBO 32 IR FN BT OV T ORRR DI L, RAD BB,

&E, EHERYrBAEO—ETH 5t 2 v 22 FOAFERO B 5 FFRD Bk L UEIRE
OB HHEELY AV THEL LOTRET 3,

MeEpsehich, APFEICHL HISEHEEE 2B - 1bEE R BIURE— BRI /BT 3.
Tz e 2 v AORBICEMER 2 10120 AL SR ER LS P ILE AR, SFREMEL s ool
WRESAERLBTRESOHF 2 CEL BILBL kT 3,

WE & LU HE

BRI R =V r O BHEHBME LT Mo T3t X v 2 (Oncorhynchus nerka) T,
I b OARIEHESKER LB TEXBORABTRBRA <L v 25ATHEIN TV 0F,
* MR RS KB KA AR
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FOEfT LY, REREIIZ 187 BTh o1, BEALL x v 216, #E, AMEEE FRE
e & RiER, FFRO—ERIZEER & U T Bouin KK T EEL, BE/5 7 «LHiLLb 5~6p
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Text-figure 1. Gonadosomatic index of the kokanee. @ Female @ Male
Each mark shows the mean value. The range of standard error is indicated by vertical
bars. Figures inside indicate the number of fish examined
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Text-figure 2. Hepatosomatic index of the kokanee. ® Female ©® Male
Each mark shows the mean value. The range of standard error is indioated by vertical
bars.. Figures inside indicate the number of fish examined
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4£6 AL 10 AOMEFRUIZED RNA 2HL, HOZh25bTbo T EBREL TS, 5
i3 5ic, DNA SEREBFHNEEEIZTr o U, FREROENI MK #8ilc k30T
i, MISOIERIT L3 D EERT, SEDEHSICINT 1969 £ 8 ARMED MDA &

o INEBIRHEEL < FEL T i3, FHA - HE (1969) OREE WBYHREETSDLE
— 218 —



1971] - . Bt RIS e 2= ROFOTRERL

bhz, ' ’ )

%ﬁﬁmoﬁ,EHAmmiga&%%ﬁfat@%ﬁwﬁéﬁ?ﬁiantw\5m(RMmet
al., 1968; Wallace & Jared, 1969), & X <= iz T {;ﬁitﬁm?ﬂb\fﬂ?ﬁE&OiﬁMEGUiﬁﬁ
BLDISEBEHREL TS EBHEING,

txvzuﬁﬁﬁuaatﬁﬁ%%mﬁ%&%t#aﬁﬁoﬁ?b5camﬂanrmac
McBride ez al. (1965) I3 EEJ D~ = 7 TEBOHEIELE L 520 0, H3VIREREA LD
STz b DTIR, FFRUCEE % 2GBTRMSA b, 5% & o AT, AP ZML Tu 1o hi L
BTRA SNAD o L EBEL T B, T4 7 O, EINCH > BEE 2~ M4 DEBFRSR
2T D Robertson & Wexler (1960). D#E s H %, oI kiud, ThsOBLIIEIBEE S
NECOBRSWICE B EINTVE,

SEOBETINTIE, 1968 48 11 B, 1969 4F 10 FOMEKILEIVED 6 DT b FHEIIL B4 72
BITHSE AR, & LE OB BV TIRBIBAIR =4 > vl 2 FRMBHEAL T, 0
& 5 SRR RS EOMOF MR 3B oh, IO ED STRIN S L LHERIN D, Maxi-
movich & Kostina (1969) i2BESRHAD Oncorhynchus gorbuscha T = < KH¥ED lysosomal 7T
HOWREATEY, FEOBECEDSNIBR L0 52 L ERTS L EHBHEING,

DLE 2= RITBV TR OIS EE 208 2 2175 L & HERS N5y, EREETT
ZEINTOBIEEICEBL T3k X v 2T, @%ﬁﬁ@ammmmbawm%oummﬁmmﬁ
BOBTREESE A T3 EBHERINS,

-3 #

1968 £ 6 AH»5 1969 4 10 A T, BEIAERLBORATBLI Y B Ll x 7=
(Oncorhynchus nerka) ORRBMTEE 5 FFED IR 2L 2 o3 RMEE L L O EFHME 2T
8]L, KOBRE2EL,

1. 15ADFEREIREE L0~1.2 Thoto, Z2HEATIRRAEEENE L 23 it o> nFE
BERIENOER 2R, BOFEEEIROZAZ 5bEbo Tz,
2. BETRIFEEOMMMIE, FHRIZATEEZD, BRRIABO LOME TR FELE S
BU T, EREMCIMREIRSE L ORRO/NEETED 6T,
3. EENRL X OBERROA TIRITHRIIEORTRL, MitkoRIL, HEEROHE: & 08
TR%2 R T iz,
4. AT RATIIAEBROEIHIHED 3002 203 HLOERPIFROBFTIC BB PEA TV E
T EMHERINT,

X R

FEE - mRMR (1948), AERBEROHERCRT. KESLHR 10, 10-13,

Egami, N. (1955). Effect of estrogen and androgen on the weight and structure of the
liver of the fish, Oryzias latipes. Annot. Zool. Japon. 28, T9-85.

Follett, B.K., Nicholls, T.J. & Redshaw, M.R. (1968). The vitellogenic response in the
South African clawed toad (Xenopus laevis Daudin). J. Cell. Physiol. 72, Sup.
1, 103-123.

FIFEE - FEET (1969). AFHEBRRNS ORBTEOBRINEL-L. 2 <Xt o BBE
oF(b, JtAKERR 20, 202-210,

Ishii, K. & Yamamoto, K. (1970). Sexual differences of the liver cells in the goldfish,
Carassius auratus L.. Bull. Fac. Fish., Hokkaido Univ. 21, 161-167.
Kobayashi, H. (1953) Effects of estrone upon the structure, weight and fat content of
the liver in the fish, Misgurnus anguillicaudatus. Annot. Zool. Japon. 26, 213-

216.

— 219 —



KK & KM [XXII, 3

Maximovich, A.A. & Kostina, E.N. (1969). Lysosomes in the liver parenchymal cells
of the spawning humpback salmon (Oncorhynchus gorbuscha). Taitologia 11,
796-802. (in Russia with English summary).

MoBride, J.R., Fagerlund, U.H.M.,, Smith, M. & Tomlinson, N. (1965). Post-spawning
death of Pacific salmon: sockeye salmon (Oncorhynchus nerka) maturing and spawn-
ing in captivity. J. Fish. Res. Bd. Canada 22, 775-782.

HHHL.EB RAE (1953). v FROBERRBIROFMHNR(L. BKEE 19, 6525-529,

BH1EE (1063). = < RO ATERPRT 2 BEHH-V. SFAROBRE NBRAOKE . A 29,
976-984,

Oguro, C. (1956). Some observations on the effect of estrogen upon the liver of the

: three-spined stickleback, Gasterostexs aculeatus aculeatus L.. Annot. Zool. Japon.
29, 19-23.

AEHR - LUAX—ES - ®E A - RO £— (1965), —/720)&*“2@1'6&%-11 1 Momito
Fmicowt, HKE 31, 597-603,

Robertson, O.H. & Wexler, B.C. (1960). Histological changes in the organs and tissues of
migrating and spawning Pacific salmon (genus Oncorhynchus). Endocrinology
66, 222-239.

Wallace, R.A. & Jared, D.W. (1969). Studies on amphibian yolk. VIII. The estrogen-
induced hepatic synthesis of a serum lipophospho-protein and its selective uptake
by the ovary and transformation into yolk platelet proteins in Xenopus laevis.
Develop. Biol. 19, 498-526.



Explanation of Plates



PLATE 1

All figures are photomicrographs from sections across the liver of the kokanee,
Oncorhynchus nerka, fixed in Bouin’s fluid and stained with Delafield’s hematoxylin and
eosin, magnified at ca. 600 times.

Fig. 1. Liver of one-year-old fish. Note many mitotic figures (arrows) found in the
parenchymal oells

Fig. 2. Liver of two-year-old female fish fixed in June 69

Fig. 3. Liver of two-year-old female fish fixed in Aungust '69. The cytoplasm is
stained strongly with dye and some round vacuoles may be found within it

Fig. 4. Liver of two-year-old male fish fixed in Aungust 69

Fig. 6. Liver of a female fish after spawning. Many small granules are seen in the
cytoplasm

Fig. 6. Liver of a male fish fixed in October *69
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K. ISHII: Morphological changes in the liver of the kokanee



PLATE II

Fig. 7. Liver parenchymal cells in a female kokanee collected in June ’69. A large
amount of rough endoplasmic reticulum appeared as stacks of flattened cisternae in the

cytoplasm. ER, endoplasmic reticulum; GO, Golgi complex; M, mitochondrion; N,
nucleus, X 8,800

Fig. 8. Liver parenchymal cell in female kokanee showing large HSI. The cytoplasm

is occupied by vesicular endoplasmic reticulum. ER, endoplasmic reticulum; M,
mitochondrion, X 10,800

Fig. 9. Liver parenchymal cell in female kokanee. The cell contains large fat

droplets in the cytoplasm. ER, endoplasmic reticulum; F, fat droplet; N, nucleus,
x 4,500
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K. ISHII: Morphological changes in the liver of the kokanee



PLATE III

Fig. 10. Female liver parenchymal cells of three-year-old fish collected in October
’69. Various types of granules are seen in the cytoplasm. GO, Golgi complex, X 6,300

Fig. 11. Female liver parenchymal cell of two-year-old fish after spawning.
Characteristic granules are seen in the cytoplasm. x13,200
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K. ISHI1: Morphological changes in the liver of the kokanee



PLATE 1V

Fig. 12. Liver parenchymal cell of a male fish collected in August ’69. Glycogen
granules are deposited in the cytoplasm. F, fat droplet; GLY, glycogen deposit; M,
mitochondrion, X 15,000

Fig. 13. Liver parenchymal cell of a male fish collected in October ’69. A lot of
vesicular endoplasmic reticulum is seen in the cytoplasm. GO, Golgi complex; N, nucleus,
X 6,000

Fig. 14. Liver parenchymal cell of a male fish collected in November ’68. A large
amount of glycogen is found deposited in the cytoplasm. GLY, glycogen deposit; GO,
Golgi complex; N, nucleus, x6,900
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K. ISHII: Morphological changes in the liver of the kokanee
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