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B3 3 & O R BT 5 v & (Oncorhynchus keta) @ Stannius
/MR DIEREZAL
B B

Morphological Changes in the Corpuscle of Stannius of the Chum Salmon,
Oncorhynchus keta, during the Migration and Maturation

Osamu Hiror*

Abstract

1. The corpuscle of Stannius of the chum salmon, Oncorhynchus keta, 78
females and 41 males in total, was examined light- and electron-microscopically.
The fish were at various stages in sexual maturity, extending from the time
soon after the downstream migration to that after the completion of breeding in
the river through the period of feeding migration in the northern Pacific.

2. The corpuscle of Stannius of the salmon is 24 pairs of elliptical disc-
shaped bodies of various sizes, maximally 7x9 mm in diameter and 5 mm in depth,
which is found embedded in the lateral border of the trunk kidney in its caudal
part. The organ, encapsulated in a thick connective tissue layer rich in blood
capillaries, is constructed from many lobules in which glandular cells show
arrangements of varying types according to their phases of activity. Glandular
cells in the organ have numerous round secretory granules stained deeply with
iron hematoxylin or azocarmine G after Zenker-formol fixation.- Electron dense
contents of the granule are enveloped in a limiting membrane derived from Golgi
lamellae. Two types of glandular cells are electron-microscopically distinguish-
able in the organ, one with secretory granules of about 500-1400 myu and another
with those of about 150-400 mu in size. No ultrastructural differences other
than the size of granules can be detected between the two types of cells. To-
gether with well-developed rough endoplasmic reticulum and mitochondria of a
cristae type, the characteristics of these cells are peri-nuclear Golgi lamellae
and vesicles with frequent inclusion of immature and maturing granules. A
smooth endoplasmic reticulum is also observable dispersedly within the cytoplasm.
Lipid droplets are contained in the cytoplasm of several cells. From these morpho-
logical aspects, the corpuscle of Stannius in the salmon is considered to be a
protein-secretory gland in nature.

3. In O-year old fish soon after the downstream migration and Il-year
old fish on the way of feeding migration in the Bering Sea, the corpuscle was
small in size with lobules of irregularly arranged cells, and showed meager
accumulation of secretory granules. In the organ, however, glandular cells in
every lobule were frequently undergoing mitotic division, indicating the feature
of the growth phase of the organ. In IV- to VI-year old fish captured in the
northern Pacific in April, probably in a time shortly before their spawning
migration, the organ was poor not only of secretory granules in glandular cells
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but also of the cells in mitosis. Therefore, the corpuscle in this phase may
probably be in an inactive, resting phase of secretory function. On the other
hand, the corpuscle of maturing fish collected in the Okhotsk Sea in July on the
route of spawning migration became to show an obvious increase in size of glandu-
lar cells, which displayed a regular palisade-like arrangement along the lobule
wall and were provided with expanded cytoplasm rich in granules. Furthermore,
glandular cells in the corpuscle of maturing fish captured in the coastal sea or at
the river-mouth in September or October on the way of upstream migration were
characterized by the existence of a large number of secretory granules, well-
developed rough endoplasmic reticulum and Golgi bodies. These morphological
agpects may denote that the accumulation of secretory granules in the cells have
progressed gradually during the period of spawning migration from the northern
Pacific to the river-mouth. Thereafter, a decrease in size of glandular cells and
in number of granules contained in them occurred gradually in the corpuscle of
Stannius together with the progress of upstream migration and with approach to
full maturation, suggesting the occurrence of a gradual release of secretory
material from the cells during this period.

4. The corpuscle of the salmon after full maturation and natural breeding
was conspicuously modified by disturbances in cellular arrangement in the lobules
followed by the extensive deformation of some lobules. There appeared generally
in the organ a cellular shrinkage accompanied by degranulation, together with
an increase in number of glandular cells in a condition of functional exhaustion.
Glandular cells with pyknotic nuclei were encountered in a considerable number
of lobules, implying degenerative changes of the cells resulting from hyper-
functioning. No cytological evidence of the ‘“holocrine secretion’, which had
been suggested to occur in the corpuscle of Stannius of Salmo salar L. by Lopez
(1969), was noted in the organ of the chum salmon examined in the present study.

5. From the results of the present observation, it is considered that the
corpuscle of Stannius of the chum salmon may accomplish its function in
association with physiological changes required for freshwater adaptation of the
fish and further with those related to sexual maturation which may possibly
accompany the active secretion of sexual steroids from the gonads. It remains to
be clarified, however, whether the corpuscle of Stannius functionally correlates
to either one of the phenomena or both and whether the relationship, if present,
is direct or indirect.

# -

BB REREONSIWETH % Stannius K/ MEid 1839 4817 Stannius & > THH THRINT
DIk, %<& O 3NT 3T, BCITE, MEFEORRBICHE>T, Stannius KPRz To
AR S OGS S iz SN B PRy, AMEREMETEERE TS C e BTFRIN
Br5itisot,

tr & A, WL O DOFEIR/MED steroid hormones % 43U CTEEFHESIMORIS LG HIRE
RO, EMUEASHCEEL BB R T L E ZEMTAL T 3 (Rasquin, 1956; Ogawa, 1963;
Olivereau, 1963, 1965; Leloup-Hatey, 1964a,b). UL 722436, /MED steroid PEADFIEEMEIC Y
B HEMFHB X EBFENEDD 5 b Di3/MENIC steroid hormones DFETEREED 5 W ikl
FHCEERAL, 25 L DR ZARDVTEEHER 2L T3 (Chester Jones ez al., 1969, B
R).

FIOMEDNEER L X OVEFRTE (ONE - A4S, 1957a, b; Ristow & Piepho, 1963; Oguri, 1966;
Fujita & Honma, 1967; Ogawa, 1967 %) » 6, /MEQEMRVSEIGREMOEE L IRB T - T
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h, LU EASVELDWRE UTOMBENERE L 2L EBHLLRINTVS, 36
Chester Jones et al. (1965b, 1966) 13 fAZHO/MiThHMnc BT TS L o E ER/ER @<
BHFD renin ICRITIWEBEET B T L 2WRRTIN S,

LDk Hir, Stannius K/MEIZE$ 3 £ OFFEOREIZ/MEMREIC Y - TR -2 lEe 2 813
&, H3VRWL OhOBERBEMICIETA L E2ERLT VS, LhLabd, 53 Tiei
INTHREDEL IR, AL BOLFEROIIMENIBRECH B D2 T2anizOT
»-T, Lopez (1969) 35X Heyl (1970) OKFEHEY > (Salmo salar) 1313 3 B R 25
WTid, Z0AFHORE, MW & AERES /MEOEIKB L THIZEL 12 4 Dida 5 hsu,
ZDXH57eT &H Stannius K/MEDEEEI DV T OEEEOFR—EOFEED & 21222 > T 5
FHEHELEZEALNINTIREV, COX 5 BEED SEEIXY Y (Oncorhynchus keta) T,
Z OENE, RE, EINcfE-TA LN 3 Stannius K/MEOZEL % S0 B L MM BR L
26

AIUCABICHIL - T, A OV TREGHARE 2 2 B 2 b - 1 ILIE RS EEN,
AE-BECELLBHILR U ST 5, 21, ARV IREORECERKOIMEE#Bb o129
oo < 2B, EFRER, BF—EK, CHEEK, R, FEK, AIERES IR
THOENM, B LOUHEERES OR BN OREIEROMBN I %2 12100 Al R K R,
FUHERKS JORAE—-RCEEOBBE LR T 50 2 BANIEO—E 1 B TR R b O
EHBIEIL X5 D THAHC E2WELT 3,

MHEEFE

doe, ACYEERES WOBICENINTEREL M 78 B, ## 41 B, B3 119 Eo¥» (On-
corhynchus keta) % AWFFEOMBE UTHV I, RESTTE L EAEIL Table 1 wRUIZEH T
b5, BEESLOYFMAIT 1969 4£7 His X' 1970 455 HiCHENS L O ERSE©, HREEERES
D 11 FAIZ 1968 48 Bie_— Y o ¥ (172°W, 61°N) T, EIPEMEERTO IV~VI 42 1968
F£O4ABI0T Brz U FNALKFEE (168°E, 44°N) L84 &~V 2# (155°E, 53°N) THiss
Ihiz, WEHO IV~VI FEAUZ 1966, 1967 45D 9,10, 11 A L0 1970 £0 10 B H-FREN
WAL K 20 km BENICENRR, WHOKHE, TABLOAOL Y H5kn OBETRETELN
1o HHEIRO Y IEHOBENERI X hIIE 3BT eI T A REA L, IR U v
AR aNt, b DI 1967 410 BcTF@hHRTFETE S hi kA, 1966 410 A
BXU 1967 £ 12 AR ZR FNTHB S OEBE/N\ETEREA SN BREIRBOBEE, X0 1966 4
® 10 B FRNPHE TH I AR R ER YIRS, LEEY Y -~ BB TERBONMT 2~
6 BT LA 20 T ABERITE o172 TNG OV 7 k7 OEEEFIC X 2 BEKDEES
S EEOERBROESESOTHEE L 10 e Iz (Table 1), AFEBROBESMRER S -
TREU LAY 2 AR DEAIR Text-fig. 1 (KB B30 Table 2 (i) iU,
MEEERBlE s, WERBHRUIZAMRL b Stannius K/ME% 31X 0 (L, Zenker-formol ¥§
%1213 Bouin W T—BKEEH, 5-6u D parafin ] & U, Heidenhain O iron hematoxylin-light
green 724X Heidenhain @ azan A%l L 1z, W EHIOETOBEEIToV TR, AMEREERB/N
F & U, Millonig &%t i3 Weber (D osmium T 2~4 BIERET 22, T 6.25% glutaral-
dehyde (0.05M phosphate buffer) T 1~2 BFEIAGIEIE L 724 Millonig @ osmium TREEL, ethanol
I X U" propylene oxide it & % liAKD%#, Epon #iEcEH L CEEBIEBOREE Uiz, #EEWA IR
H 5 2% 47 % Porter-Blum microtome T 300-500A (DE X ici#ELIL, uranyl acetate 35X 8
Karnovsky %7213 Reynolds @ lead citrate TYufafg, HSL HS-7 BFHMSETHEL, IR
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Table 1. Characters of the sampled groups of the chum salmon examined

Number of
. Date of imens
Group Locality of capture :;,pt::re 2:;;?3;1 Remarks
? 3
1 Mori Coastal sea July 21’69 3 1
Kamiiso (sea water) | May 770 1 4 Immature young fish,
- 172° W Boring Sea | Aug. 468 | 3 5 | Siveryin color
61° N (sea water)
158° E Northern Apr. 20 ’68 3 2
111 4° N Pacific
(sea water)
— Maturing fish,
e 155° B Okhotsk Sea | July 27’68 2 1 silvery in color
53° N (sea water)
o . Sep. 27’67 2 2
. oastal sea Oct. 17 67 1 1
v Atsunai (sea. water) -
Sep. 27’67 3 3
Mouth of Sep. 29 ’66 5 B
VI Otsu or river .
Utsunai | (brackish Maturing fish, with
water) Sep. 28 ’67 6 2 nuptial coloration
Sep. 29 '66 8 4
Oct. 12’66 2 0
vt Sep. 25’67 3 2
Chiyoda Oct. 16 ’67 4 1
Oct. 1266 4 4
Nov. 166 | 6 0 | -0
. QOct. 16 67 3 1 ature 11sh, wr
VI Lgf::iea::;ter) Oct. 28 69 3 2 nuptial coloration
QOct. 18 ’67 5 0
. Oct. 26 66 7 0 Fish cultured for 2-6
X Chitose days after ovulation
x Oct. 26 66 3 0 Spent fish aftzer
Yakumo Dec. 7067 3 1 natural breeding
Total 78 41

UHETH 1p ® Epon EEIIH %L, Richardson ez al. (1961) @ azur II-methylene blue T
Bt URBEBE 21T -1

Stannius F/MEDSWTER %2 BB D 5 DT,
BE (250042 »5, IEPRFEEORBEH (95-7x10%) »EHIL, 20dced
n3RMROEEPEA, BB LESOLD 3 HEMEEERELI, 35 B4 BogR
BEL, £20HHICET 3BROTHELRD Iz, COVYOHELRY, B2RIAKEA2L
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THEOEHEZHA L. 20T, B 1 ELO LD 3 \xEy» o MOEH 2 ES > T4 OfFK
O/MEBRHIIE OHRE O EE (RCA) 2HHUI,

"R &R

I. $4@ Stannius E/MEO—BRISS

¥4 (Oncorhynchus keta) O Stannius K/MEICIZTEERFEM ZMEEZ P RD B L EH T AW,
MEIR BB ORI 5 Z02RD 2/5 B ERFTRARNES O EEXHZ 2L T 2~4 %, 3 4~8
AR o3, BEICCLPRESHHEORRETH 3, /MEOKHD REBICHEEL T3, %
O—E iz F i FBEM, IHCENCBERLTN 3, 20K IZ\EKICE->TS, HFE—ME
DS BTELSHERD I, —MRCEFEAL Y VREARATLHYREL, FRBEMER N
TEHRELZZEmMBDH, BERKOIDOIZER 9mm, EER 7mm, EX S5mm i biET 5. /ME
REPBE->TERBEFNCEL TES LG REBREC > THB U S BTy 3,

IMEIZEDFE Ao AT N TEBHE R X OEMER EEL T 5 (Fig. 1), #HEOES
FARRID X 5 EBOME % > TIMKIZA Y LA EN R L O/NER T 5 . MR RIEE 2 EE
TH/NEERIRR TR I Z ORI AR RACEFIL T 323, tERic & { BEU ILEFO/NETI,
BRAERE 1 /N IEBEICIE > TR —B 2w LB OHRIBEFI 2 7T & 91/ 5, T OFRMRIZHITY
BAERDEICE > THET 35 (Fig. 2), BRMEOMI8EICIZ azocarmine G, iron hematoxylin,
methylene blue 123 Y¢ 3 3 RBODWERL B LD zbh@E D 55 (Fig. 4). T DEBLIZ—
Mo/ N BRI T B MIOMIREIC X VBETH Y, /NEEEL 0B OBMOTFET 5 NORIVE I 131
BTN,

FED/MEIz = v v X (Krishnamurthy & Bern, 1969) M3B4& & FU < EERAIC =R B AR H3
BAlANG, FH—AIZER 500-1400 mp O LI SHLMBEICEAIZHIE TS b, SRIIE 150-400
mp OFRLR EH, —RICEE—BIOMIEEORICHN 3 M MIRE% & ~1MIRTH 5 (Fig. 8)
B OMETREBINEKELZEL TEEDPERNICEBETH 12, UL LWEOMEZ, <
DOERIOKR X LM II ML LEE2ZD 5 LD TR,

FNBROEHIZIT L A ERE T—ROMMERE L, BEHEEL osmic BIFHO K ETHE
2RTe 6 DEBICMAT, BHHMEOMBEICITHEERS X WED/MIE, mitochondria 35 X 8
Golgi &3, ML LIELIEADY 6N 3 (Fig 21, BE/MEEIZHEL 128K 5002
B THIE SRz 4 LT 3 (Figs. 26 and 27), Mitochondria i3 cristae type Td b, AHA!
BN BAEEET S (Figs. 8 and 9), Golgi I —ARCHADICHFIEL T %,  Golgi
lamellae PYITI3 Ui VIS EERIEE & 33 EFEEOWEL A bR, 212 Golgi KLz 51
BOREIOKRBLPFERIVAONZ L &6, FWHEIL Golgi ETEEINFEMOERZ L 5bDE
7z 56hN 3% (Figs. 11and 24), F 2 KFED Golgi vacuoles $ Golgi fhiz LiZLITA 5N 5 (Figs. 25
and 35) , {HTE/MREIRE EAEZRIRTD b, Golgi vacuoles & X { H{T 3 (Figs. 19 and 28) ,

Weber @ osmic F2 ¥ 213 glutaraldehyde &% Millonig @ osmic B TEE L 1o/MEIC iz BF#
EOEL L B 2R IR AORMEHSHET 5 (Figs. 30 and 31), L L Millonig ® osmic
BOADEE TREFNIEII T NTRIFHOBETEE 2T T &0 5, WD HEI MR H A
BB 3 2 BOMBEOEER2ERT 20Tz, R—EOMBOAEIREBOME 2 KT 5 A
THREALSINEREBDTHS 5,

12 & A E DERHIIZIZ 2 NP s b B 2 OMBE O T/NERE L BT AN ERT . NERER
BT 5REAHEMIE ZOE ISV TLEYDEREAE 5, T TiFUIZLIE collagen T4
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545 (Fig. 9)o /NEEBENIZ B 5 L3 O PRI ICIZ TE K 50 mu D/PFL (fenestration) 234 64,
COANFLITIZ AR OREATR & MEB 28T 5 BEESEHET 5 (Fig. 10),

Il S5 oE%ES KCERRICHS Stannius B/MEORZRRHRIZEL

B+ D/MEAIZ Text-fig. 2. WRLIDX Hic, EHE, MEBCHECFRREOKS 3L Z2ORBCHE
EnEbEAE D,

TIBREB L BN TREL LIEBEE B O 0 44 (group 1) TIRFRISHEAN O, IRRIZA
LHTHAE P03, IR 0u B L 150p & X DD THRMOREBICS - 72 (Text-fig. 1; Table
2 T OEFHID/MER X DD T/HIL ZOEEZBBTHHIL A9, EBEFCETHD TR
nize AMUNEZRERIZERRZEL, BRI RHEAREIIL T 5 (Fig. 3), —ikic BRI
iz L ¢, 7O RCA [EIZFY 41.5u2 Th o712 (Text-fig. 2) 23, %L DPAEPETIZD 555
Bz SR 2 T T LTz (Fig. 4)o R 4.8 Th o120 HETOBRMR D2 H A
stz (Fig. 3)o

%
1060
Ripe or
spent stage
15
P
h=1
2 9
Sperm- =
formation S
stage
)
= 25
8
rcy
| 7]
5]
ISl
]
Late
multiplication
stage
Early Py
multiplication POPars
stage
Fole e v vove v vin

Group

Text-figure 1. Testicular maturity in the sampled groups of the chum salmon examined
The value is a percent ratio of the portion containing mature spermatozoa to the total
germinal portion of the testis, which is estimated on histological sections by the method
described previously (Hiroi & Yamamoto, 1968). The unshaded portion of each column
represents 959, confidence limits of values of the testicular maturity in the sperm-formation
stage. Each of the fish with testes of the multiplication stage is illustrated by a black spot,

{*).

XYL ST 8 BICiREI NI TR (group IT) i2TH SRR TIRD -T2 23%0D 0 ALY
LHEATTHEE 2R L, BRIIEESO%RY, UIRIIIIENN, UIRIY 550p DIRBEICH 12 (Text-
fig. 1; Table 2), C O I/ MEREIRBTESCENIN I I 5123, L L, OO/
HNEOMBFHINIZ OFADZR I LAYRAL T, HFORCA EOLR (FH 530 LEE
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Table 2 Ovarian maturity and egg diameter in the sampled groups of
the chum salmon examined

Egg diameter

Group (mm) Stage of ovarian maturity
Mean (Range)
I 0.090 (0.080—0.100) Early peri-nucleolus stage
0.150 (0.125-90.175) Late peri-nucleolus stage
II 0.550 (0.500—-0.750) Yolk vesicle stage
111 1.6 (1.2—2.3) Oil drop or primary yolk
) - globule stage
v . Secondary or tertiary yolk
54 (4.8-6.0) globule stage
A 6.7 (6.0—17.0)
VI 7.1 (6.8—17.6) Migratory nucleus stage
VII 7.5 (6.8—8.1) ,
VIII 7.9 (7.0—8.4) Maturation or ripe stage
y y
5 50
4 S =
80 g
i} 2
&
1) ]
g ) .2
e g i
: !
g | 502
g
=
Z H _H °
>
] H 40 3
<
A K
T,

Text-figure 2. Changes in the value of the relative cytoplasmic area (RCA) and the
nuclear diameter of glandular cells of the corpuscles of Stannius in the chum salmon during
the course of their migration and sexual maturation.
represents 959, confidence limits of values of RCA. Mean values of the nuclear diameter

10 e v v ove v vill 1x X
Group

are shown by the mark, (®).
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DBD (P9 4.6p) BHONIBETH o1 (Text-fig. 2; Fig.5) o Ld UBIFEHZD ORI X
bDTELBHON, ZOMHGFEERBEL LS TORYO S bTRLED 12,

T4 BB INI IV-VI 4 (group 111) ORI RTEHOBE, BT MRS 1113 E
—RINFEIRBI O, IIETH 1. 6 mm T FITRBORBIC D -12 (Text-fig. 1; Table2), O
BEHAD/MA/ N EDOBRRTIIR & U THBBEEIICZ L ¢ (Fig. 6), RCA i LRI ZhZThE
4T 43 THY, KO N ERDZNICHL ThHE H/INTH -1z (Text-fig. 2), 12, WHES
HP OHBIE O HBUERE & ORI A TIRD o 120 5 - T OB /MEIR S WIEMIC &, 3778
EFEHICIZLY, WDWAROKERCH 3 L0 Bbh 3,

Ah—V 7T T AL INI IV-VI 44 (group IV) ORI THRYI OS], BTS2
9, JRRUR BRI IIZBE=RIPEIRG, IMETEH 5. 4mm LS HTEER EICH Y, YEMTE
BT 2MEE L BEA LN (Textfig. 1; Table2)o T b O/MEBHEKIL NERS BB 1 —, B0
MRECFZRT X5y, Zne s b RNERMEHWET 3L 51025 (Fig 7). LOBIICE
NT, EREIZ D2 Y IERL, RCA iR XUBRRZHhZh, T3 66u2 4.7p & U150 HMU 12,
NETPOBRMIBRBC LB D5 22h 5120 —HO/INEITIE hematoxylin i« HBaER L Yo 51 %
b DHIRRDIFTEH D 6tz

EREAGRETREI N LDV Y (group V) IREEHED b O S IBHADREL TS &
DOMBEENDY, 7 OLEFEBRECEE 225, BRIZBTRY, BT5% 25%, g
RIS BN, IBRE 6.7 mm D &~V ZIERED b DIC AR & b 12 BT FREDSEA
Tutz (Text-fig. 1; Table2), ¢ DRI BRARIEOMREESIZ 72 5 —RBHAE & 72 b, /SRR
RS o BRI BE BRI 2 HE L (Fig. 12), RCA Iz T T6u® & BAERRLT, M
REDREADFE TH -120%, BE (P9 4.7) 1WIZE UNE(LhS e h - 12 (Text-fig. 2) o BB
& 5 & L ORSNORMEICIREE T HWEEL & & 1T, & REL IO/ NEAES X O° Golgi #bs
B ON 5. ME/MIKIZERIR T 1 2R 22 L, MRESECIIF—BCHEL TS (Fig
18)0 3 51T Golgi FAHEICIX D722 ) £ { ORBBRIH A N2 30 (Fig. 11), T ORHIO/MELTE
RELTWHBEDOERZITE>TO AL ERTRT 5, T HBEMAGD LIS LITBIEEIN 3 (Fig. 19),
Mitochondria 3 —iC @ TR HE T LA AR TS 523, LHRIZEELHEL, b FR%
2T DbH 5 (Fig. 20a,b). HBMAEOMBNS A SN B ESH S (Fig. 21),

I R OXE, ITTNTESNIW EROY > (group VI) OAFERFRME I ML & b1 Se0E
WIREED b D &R BFEI & - 1 (Text-fig. 1; Table 2) 23, MO TFEIZFEY 40%, IPBLIFD
SRREIAFHI 7. 1 om & FEICHIRL T2, T ORI/ MABEIT L REEMIC b BEMIC b JeDERN
BROS O LR HRMEERL, BECENSHIES > S» T3 (Fig 13), RCA {HIZ T
7ou LD LI TH 505, HEIRITEY 4.3u 2PP3 L2 >T0 B (Text-fig. 2)o —
MONENTI, 520 ORI Z OIHREESZ R0, INEOPREIMC BRI 2 & 51272
>TWiz,

THNTROTFRETHREIN W LR EOKRY & (group VII) DN ORSTERII TS 549%, Mt
OIFFIZFG 7.5mm LFED b DL TS Stk L, WEOB & 1T % 28 Tu 1 (Text-
fig. 1; Table2), T ORHIT b 7233, /IMEDERRKOKSEICIZd 2 b BT SRS S TN T
1208, HET ORI ERY C DBUMBE I NId 572 (Fig. 22), RCA 3 X ORIE & bic
group VI DZNIZH L TEDWP L, ZHENTH 7042 4.0p TH o172 (Text-fig. 2)o BT/
BEORRIS TR, BHRORFOENS I VEEL LY, 2R biC hematoxylin 128 2
R b DML b A bR, SbiT, — R D/NEHREFIOZE LU OILADKETHLT, b
D TEBOMIL L b 22 BERMIM L 72 > Ttz ¢ DMK 2R T 3 BRI — AT S BRI
ZLNT e L, LOX5 /N NEOHBEE BRI - TR 2B :Bbh 5,
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FEIPHOTRER L CTFRNPROTRTESNIERY Yy (group VIID) i3#EHZRM,
TR 97.4%, MEHHRM T 2R, JPEVY 7.9mm TH o7z (Textfig. 1; Table2)o T
DESAD/MERMIIC I — BRI DTS TH D, Zh & & b i/ NEMNICI R ORRESID
A, BERIOEA ZHRHOBEE DI & Bbh 3 BRMROMES X (' B OBIHE L L,
NEOER L NI A L b5 (Figs. 14, 15 and 23}, 1 6 OBz HEIR, BEREOESODE
TCONTHENCRE L2 b, TTIRHEM, PHE2ET UL OTREL/ MEDD 5 b OHEFEK
bl oTEL, —BOBMBICIEOERESHAL»ILASNERES (Fig. 15), BHKOBEIL
4.0p T group VII DN EFLTH - 7253 RCA fEIZZE L WD UFH 60p® TH o7z (Text-fig. 2),
Z OBRHIRE DN - T, NERER DL ARAEBBIIFRIIEE2A ¥ 5 (Fig. 29), BEMIK
X HIBE R ST & 227 h OBIEH A b B0 Golgi BFTIZ 2 BAEOFR I ERNEET 3880 »
3 (Fig. 24) %% —RRTIZZERHPIRD Golgi vacuoles BEEETh 3L 5 >TW 5 (Fig.25), @
EMak b 2B ESACEET 50, £ RERREEL (Fig 26), BRROLDIZEbDT
i (Fig. 27)e 2L T, Golgi vacuole iHREIDHE/NAKSHIE £AKITIHIZH—CHH L TR
»ohb (Fig 28)0 THSDOEEL, D2l &b CORMIIKIISWEROARFELEDOH 2 b OET
BHILERERTLDLEEALLN S, _ |

EROEE 2 5 RFHCHENZ 12D, HIMERETRITHOLEEY S - < 2BHEBTERX
FOLRMT 2~6 BREFAT UIZEHE (group IX) KOWTREZITE 012, L b OEED/NER
MR I R 2R L, NEROKEROEFIOEN S X ONEOE I —BHETLU TR b (Fig. 16),
I RO A S B, HEMER S HRIRELS 27 3/ NERAINE b o s D B UERIO &
DO THROREBEZET 5 4 OMBEL T b OBRAMIO RCA ES LIBEII EbRBIL, Fh

FNPH 493 3.7 ThH o120 €T RBERMED Killd & BRCE 2 3 TORIMICEA S A DK
HhfTabnssDEEA LGNS,

S OFEEED/MENEITIZ Weber @ osmic BEETE UL EFBEDOR T 3T L O
MOMEIHA 55 (Figs. 30 and 31), FEDOHIIZ L $ KEMOBELZLDO»53DDTZL VLD
I TEAORBICH 5, EREREZBEROARER»»D LT, REFOEEZ L5, —RICEREL IR
BiZdH Y, ZOMRENCIREN EBRIAEIMEGSEEL T3 (Figs. 32-34) . FEFRAMKERE D
FORSRIRRIZ T & » e iiE 2 A1 5 (Figs. 31 and 32) . MASHMERRIMIRRE D2 5 0d, RHHI:
HAKDOK%ET 3 (Figs. 30, 31 and 34), Ui ULITER OS2 EEROMIIE S 2 51 3 (Fig. 34).
SRR D Golgi BFicia KRB /SR DEA b h 313, —KIRIZ=, ZDORFED Golgi vacuoles %
BATUV3 (Fig 35)e 3 HI/NEBROREAMGBOEE L BEINS (Fig 30),

FRIPHELS L OBERENDRCEE IR HREFHEBOY »r (group X) 3572 b EFTL Tz,
T DRFID/MEBRKIRIZIT & A & HSEHE L TR IBIZ S b BRIN 2 HERES 2 R T b D1z (Fig.
17)o MEABRIZZL 058> TH 610 5, RCA B IOHERE bt L, ZhFNTEY 654° B
LU 8.6p ThHote (Textfig. 2)o NENVEFL, FHHEE L OB AENTVEY, DX
5 Pz 2 TONEI DI > THERT 3D Tt L, IMEOEIMISEITT ¥, LaLT
DT &i3 T TOMRROAFES OREENNCH & DIt RERRIBIC L 3 L L 2TRIRRTH & 3,

* ®

Stannius K/MEH3 steroid hormones DIME & H BETHEMORIE ¢ EHLIU B 21123
WA REDN L DL OREL LHAINT 3, TbB, /MEND steroid hormones DIEFFEDIELE,
IR/ FEH (Fontaine & Leloup-Hatey, 1959; Cédard & Fontaine, 1963; Ogawa, 1963; Idler &
Freeman, 1966; Krishnamurthy, 1968), BIBzR &€ > DIERLAROBEERORE X 5/MF
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DRGSO (Olivereau, 1963, 1965) S EMBZNTH 5, L LIEh S, JMEPD steroid
hormones DFEEDATEEH/LHES I EEOBEATIZINTEY (Ford, 1959; Phillips &
Mulrow, 1959; Chieffi & Botte, 1963; Chester Jones et al., 1965a; Hanke & Chester Jones, 1966;
Bara, 1968; Arai et al., 1969), /MED steroid hormones DRWDAIREMEIZ DV TR T BERME
ENETVITIREINTL B,

—F, AEOBERB LU Stamivs K/ MEOHESHBIZIR S TEESHRFENICE L RIS
TERFUTI B, HEE - BHA (19593, b) IIEEOWERT, MMHILH AR 2 M ER 2H L,
INFEREILOATHBHBEOKBERIL L RE 2L 2B T 3, 3 5ICRENIIERIZ
SEEOBBERFRICE b LI 3Nz, Ogawa (1967) ik 5% ¥ = ORIBE X OF Stannius K/
BOHBHET L RTINS, BIEHARIE tubulo-vesicular ¥ %773 mitochondria & X { &
BUNBEMIER2EL TS (Yamamoto & Onozato, 1965) —J5/MEBRHILIZ osmic BRIFIEDER
B SWEERL % B L, cristae %77 mitochondria 38X F X { FKELU HEE/MNEATHERSI S
N5 (Ristow & Piepho, 1963; Oguri, 1966; Fujita & Honma, 1967), 4 /zb LRSI IE
(Yamamoto & Onozato, 1968) i L IMEE (Oota & Yamamoto, 1966) OFEMEICA NS LSS
steroid hormone 4R DR 2R L, —F Stannius Fo/MED BRI I g/ W ER (Bloom &
Fawcett, 1964) A LN3 LI L EH AN DU E L TORMERT. COWRDY Y (On-
corhynchus keta) DOHBEH S, MEBHRIIETORE/MIUEBS LB 2 b DREREY, FiR
HEUFREOBBMIE (UARs, 1967) & BBk 5 sHfEE LOBHLHLEBEARI, 3 HIC
Y & O MEBRHI O M2 Onozato & Yamamoto (1966) iZX h EINIZFoF D
adrenal chromaffin cells DFh & 3E UL B ->TW 3, Fhi#l, ¥4 D Stannius K/MEIZEH &
NELESMBL, BBEOBENEHEEELALZVIREE, ZRERBBS-BEEPRELTEEZ
6 5%, .

4 O/MEOSIEEO B ORI TIE & A & ORMIEHS/NGERE & EESMPRICESIL, %Ok
BO—IEONERBET ZHM 2R T, L b ORMIRTIE, NEBIGRL BT 2EORRD
Golgi #FiCiz D WERLCEEIOME S L ORBS TR A Sh, AEL T2 WEEL BRI O /N ERE
flizBERA LN, AWFETIRINSOFEROEMGRZIEA 2 L3 TR 2, 1205, MEROS
WERIOBHBA L, RBE-THL 3 L3ERINT. T 1/NERNOMAE OPN PRI
12/83L (fenestration) H3A b, MFHFE & BRSO O ARSI LEIEV. Th b DTBRREF
FEE» G, ¥ O/MEIR Golgi ikl THWE 2 BRI OFICIEY I, BREL rBhI /N RER
OMREIZBEIL, 2 U THIIEA~EE S n o Biis SRR 28 > TILE e A 2 -IENTHUME
RBEnEtetEZLbN 3,

+ 4 O/MERIE = 2= 2 (Krishnamurthy & Bern, 1969) D4 LR BEEMICEROKRX3ID
B 3= BOBRMIENS b5, F—EIi38 500-1400mp & KBOER 2 H L, H-Rit 150-400
mp LANEOERERT 5, F-BREMCEUTESNICBETHY, ILHHOMBESE, W
b, RS> TE P EERLUTE Y, JNEOMETH 50 E 5PN TREHI SIREL
DOHMEMEBLET D 5,

S5 OMERYE, BRHE-T, BREOEMOES X U/NEDHEROEMICTRD AN LK
o b HWEEDOELEA R 5, FRRSEREIR KEEYY (Salmo salar L) Thamboh T3
(Lopez, 1969) , Lopez (1969) X KFEEY & O/MEDEUFRTIOFEZE T 5 smolt OB T Ticih
HALIN B EBNTUV B, L LY DEAICIR, D72l &b smolt ORHIIRE I N ABHEED 0
EROMERAMIZ, TTROBOHEREL WERL% b > T 3 LRV A Z DERT GRS INEEID
IR § 127, DUADARALHEGBONRZ 28 TMEDRE, BEO®RELHELL
RELIVE, L LIS, COMAMOY» O/MEFMIROR T RIC DUV TS HKE
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RN B Y 5 AL E bEBUT, 3 6 CHMOBRMNEITSE 5 BEND 3,

Lopez (1969) i3 & 5 ¥ EHIOKTEHY & DD EOSWTEII L UARIEFETH b, —HEMBO
ZNRBICHEDR{CE LU BATH 5 ERNT W3, Y5 OBAIICOATII M h BT T 3,
IMEDIRHERROKR S 31%, Text-fig. 2 KRL I T &L, MHFBbih I b A TUL 3ILEED & DEEIPE
WORMRICEY T 2 EL VBALIZUY, MRROSHETHA 6N 5IRKE, FOBEORIIIC
BRE2Y, DBIIEELSETURRCGE SO0 TR LR EYD, HRESTHRTIZS bk
UhEe B, TDT ik, FBHO/MIREEOMIEHENE b EADDRT, 3 O/
RTIRENERE DGR, WDREABHE TR, {UAMNENOERIBATH Y, DEBEELS
BOER AN 5 E TORICMBER OBIMEEA T I bN S C LORBEE LTHRIATS 3,

CD& 5 EHER, WERORAEE~DMAWHDOBREARELIRELDTH 5, ERiCY ¥
F T, M X O BERETHEOKFASEL, ZO%FD aldosterone (Leloup-Hatey, 1964a, b)
B & UUMEBA (Fontaine, 1964) O#ETEET 3 C &M AN TV 5, $72 Ogawa (1967) 131 %
¥ 2D 13 WKTORYEE L »C, MMBAOEMOEEGEZ L L 8IMT 5 ¢ & 2BEHK
Uz COPKEI &0 5 RICBIL TR, /Mb LB & OBRENEE 2 R8T 2 ERTREER
(Hanke ez al., 1967; Olivereau, 1963, 1965) 33 & OVIMEDSTE EIHEME % T 3 WERE 2R T 3L s
L EA HbDHET, Chester Jones et al. (1965b, 1966) H3/|Mk & B ORI ic LD renin-angiotensin-
aldosterone system IZEEEIL 12, BMEVES LT LRBERCE L BRUEET 2 205 FEi2E
BUTW S ETRIRG, U Lads, RIEICH 2 ESETHEORSRERI IS ORE
BHECEELTO 3L 288N TH 30T, UEOBEELSL ORI 2 Stannius F/MEDE
BeRTHC EIRBLUL, SOLTHEMORMN 2/ 5200,

Yo OB EINERE L AT U CEIFT 3 C LRTTRBE LI LB D TH 3, RS TEIH
ZAt%7RY Stannius K/MEDHWIESIHHERREL & BH % & DATAEME & BRI A/ & 20w, MR
MR E DB DWTIE, ¥ & O % ATEERHIE RV > 31003 FORBUI R v E L OB EIic &
> TABBICERBE S RIS, MEBEULERIET 3 e o T 5 (Olivereaw, 1961), T
TERKEEEY & DM steroid hormones (oestrogen, 17-ketosteroides) HSTE7EL, Lbsb W Ewckg
WEOEERVELAHMMT 52 L 35N T3 (Cédard & Fontaine, 1963) s T & DEED A b
S/MEDATRBRE 2 ARE L OU TR T 2 2 L ik s hEEL WS, 3 TREETNEE O,
FI O ORI E- RO RRM AL bh, 2 LT L ORED & /MBI O WS OB KA &
BB ELBEADDYDE, Hk steroid hormones & /1A & HIEIED S EIEIC BEER DT &
PERINS LS iKBEbRh 3,

FRBOY & O/IMEEFIC B A 5N A BRI RIS OB TH 3, LRI DWEEOREIC
DT, REALDHILCA BN, LHIIIERCEELUIIRELRTIONALRB L 5T
B, HBISERDY bATER TICE RO Y o O/ MR IS BN OBRE DI -1/ NEEN O RSB D E,
h, WEMIROEN, SEOEHBEOBEMSED b b, KEMEY S T4 1AM I ERBED
RS /i BRARRS D MLEEIIC B U T2, BITH AR B M AL A C N HMESh TN S
(Lopez, 1969; Heyl, 1970) . ¥ & OHBATH, Th b DNEDTIRE I 2RI IMEPNICR X 1T
- TO M %R T2, BB OZE L W—RO/NEREIKB AT DTH-T, H53L
bIMEERITR L Kb DTRLL, AREEZOBLEN OEED MEPNIC b HERIER oW B S
BeRONEGREEACITIN 5, f>T C ORITREE 2 27 2/MNED MBI SMIEB DRED
ECHES BT BT 20 b3, Lopez (1969) 13 KTa Y 7 O/METD E3ROE4T
HOHBR %, /MEOMWBHIA D> 5MWHE (merocrine phase) »»5£4WHE (holocrine phase) ~ D
BITR2RT O LMRUTO 5, CORRBEUTIHS b BEGTIESLETS 53, Lk
DOBEL 197 TRAMEYB AW RITE 9 LWV S BIBISITI2EB 5 L BT b o1,
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$re—7, EREEY 7 < R OEFEMR, FEEBTERESBOEEE, 1t AIRTER,

PR, B, ARSCLEERINTV 3, L0L 5B THAR, BEEEYY, < R CERICAE
U 5 AFEL DRI & OBFED b i, —RICEBOIBKRI X 3BIB% steroid hormones DERI WM
IB3LDEBRINTV 2, L L6, AFEHIcisy 24 steroid hormones D&MD ETEE
L UREBIANDINATHS 5, LFEAEBR THOY Y O Stannius FK/MEIRAES 3 YT 5BE
BB N SHHRD steroid hormones DIBFISI T & 2HHEM L BEIT L 2D, /IME~OFED
PSRRI D EFEH ORI & SR IT 2 BRT 505, T3 BEHEE2RENET 2
EHMRFOKBTH 5 ObhiE, SHIRINIZFURECEEO—DTd 5,

B n

1. %% (Oncorhychus keta) OBl & FHERICLE S Stannius FK/MEDO B2 N
FHES SCETREMSE 2 AV TEREL .. BERREEROMA, Lk 2 REREEL & 055
PREER OBRAR L ORE W, WIPRTREINEREELEOW LA, W78 R, B
BO/MECDNTIT 212, .

2. MECERMRIZCERIC b 8o » R ONVER 2E T 5, BEESIC L 5L, COERIZ
Golgi ERO—BORMETAT NI ETHEDHSWWE 2 EA TV 5, IMEIIZEE 500-1400
mp OFER % 428 DL 150-400mp DFhI% &2 4 D & RORMAESEBIIN 3. WWINDOBRE
BBIT } cristae type D mitochondria, B < FEL ICHEE/ MG, RKE/SER L X 0/MER % b 2 Golgi
i3 & U Golgi vacuole & X < I ¥E/MEESBEIN S, T2 D DOMBICHENA N 5,
LheDBEED LYy D/MEIIEAAVE L HWRELTOEREZ 2D L HET 3N %,

3. EREEED 0 £A, ALEREEED O I FAD0/MNCIE SR ORMIEK £, »OR
RPN DSBERID 2 DD THLN T b b, T ORFO/MERTBEREORECS 5 L EL bh
720 AL (4 B) O IV~VIFAD/MEIZ 0, IFRADZNIIELTHEDILREP -2, ZOR
MR S UMERITZ UL, ZORNEHE S NERTH - T, ALSWNEEIEEATORIERICD 5 L Bb
Nnize —F, dbtEE (7 B) Ohiz hREDEA TV 29 THIBIOIEK & R OBIMGEETH b,
3 5 ICIBRR L O DR U oA D/ ME BRI B < R U TCHLE/ MBS, Golgi s L rBER
Bhiz b > T—RBELLERLTR Y, ZO2WPOEEB L INTRANLL L 2RL TV, LEH
L OEITICAE AR T 5 2 TOHEIIcIE, RO, SWEROBEY, BAISOHRE
FIOENEt US/MED D WHEOHRHDR L T abh 5 L & 2R3 380D bz, /ME
DHWIEEOTRE & U THEERE 2 5 JIE S h s I OFHK 2 2 (RCA) i3 LROEBIOEM %
e/ MEOHEBFHELE & { —BU LB 25U 1%,

4. FEEE I CHREFEBOBEAOMEIE, BRKOERESEECS L0, T HOWHBEDRK
Hic X b AU BRI O WS X CIREROBREEEIC Y 3 L B2 5N 55BTREBS IMEDH 1t
h &L DESFH ORI, LU, /MEORNSWEBEEIDSSHWIER T AN 3 W 5 MIESRZERIE
Bohul, DUABENOETD bbb 3 M WWEDABHIBACKEHINIF T AZRRTrIN
BLERRLTOI,

5. ¥ D Stannius K/MEDSRHUINHEIIM L @AGER) » a0 iRERREBEEL TS
NAEERYE, 3 & OUMEIRMR O BHERITS ETEEE THRORES b 72 6 TER & EiEe - U
B2 BE % § DE MR DV TEBE 21T o 1%,
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PLATE I

Sections through the corpuscles of Stannius of the chum salmon, stained with
Heidenhain’s iron hematoxylin-light green

Fig. 1. The corpuscle (C8) of O-year old fish, showing its topographic relations to the
hematopoietic tissues (H7'), the renal tubules (RT) and the body cavity (BC). Zenker-
formol, X400

Fig. 2. A glandular cell in mitosis. Bouin, x 1,250

Fig. 3. The corpuscle of O-year old fish (group I) captured soon after the downstream
migration. Note frequent mitoses of the glandular cells. Zenker-formol, X500

Fig. 4. The corpuscle of O-year old fish soon after the downstream migration,
showing secretory granules (@) in glandular cells. Zenker-formol, x1,250

Tig. 5. The corpuscle of II-year old fish (group II) on feeding migration, captured
in the Bering Sea in August. Zenker-formol, X500

Fig. 6. The corpuscle of V-year old fish (group ITI) caught in the northern Pacific
in April, in the resting phase of its secretory activity. Zenker-formol, X500

Fig. 7. The corpuscle of maturing salmon (group IV) captured in the Okhotsk Sea
in July. Note palisade-like arrangement of columnar glandular cells in the lobules,
Zenker-formol, x 500 ’ )



Bull. Fac. Fish., Hokkaido Univ., XXI, 3. PLATE I

0. HIROI: Corpuscle of Stannius of the chum salmon



Bull. Fac. Fish., Hokkaido Univ., XXI, 3. PLATE II

0. HIROI: Corpuscle of Stannius of the chum salmon



PLATE I

Abbreviations. CF; collagen fiber; CT'S, connective tissue space; G, secretory granule;
M, mitochondrion; rER, rough-surfaced endoplasmic reticulum

Fig. 8. Three glandular cells bordering on the connective tissue space in the corpuscle
of maturing chum salmon captured in the coastal sea. Secretory granules contained in
the cell located in the center of the figure are distinctly smaller in size than those of
the other two cells. Millonig, X 13,600

Fig. 9. The connective tissue space in the corpuscle of mature fish collected in the
midstream of rivers, showing the existence of a large amount of collagen fibers in the space.
Millonig, x 12,000



PLATE III

The corpuscles of maturing chum salmon collected in the coastal sea

Fig. 10. Glandular cells and a blood capillary (BC). Fenestrations (F) can be
observed in a layer of endothelial cells (EC). CT'S, connective tissue space; @, secretory
granule; IS, intercellular space. Millonig, X 12,000

Fig. 11. Golgi apparatus (GA4) and rough-surfaced endoplasmic reticalum (rER) in the
peri-nuclear region of a glandular cell. Various sizes of immature and maturing granules
are detectable in the apparatus. N, nucleus. Millonig, x20,000



PLATE III

Bull. Fac. Fish., Hokkaido Univ., XXI, 3.
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Corpuscle of Stannius of the chum salmon
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Bull. Fac. Fish., Hokkiado Univ., XXI, 3. PLATE IV

0. HIROI: Corpuscle of Stannius of the chum salmon




PLATE IV

All figures are taken from about lu-Epon sections stained with Richardson’s stain
at the same magnification at 500 times

Figs. 12 and 13. The corpuscles of maturing chum salmon caught in the coastal sea
(group V, Fig. 12) and the river-mouth (group VI, Fig. 13), showing a prominent accumula-
tion of secretory granules (&) and a regular palisade-like arrangement of glandular cells in
the lobules. BC, blood capillary, Millonig

Figs. 14 and 15. The corpuscles of mature fish (group VIII) collected, in the midstream
of rivers, showing a decrease in number of the secretory granules (@) and a disordered
arrangement of glandular cells. In Fig. 15, glandular cells with scant or no secretory
granules (£C) and those with pyknotic nuclei (PC) are detectable. Millonig

Fig. 16. The corpuscle of fish cultured for 4 days after ovulation (group IX), showing
the disappearance of regular palisade-like arrangement of glandular cells in the lobules.
Dark (DC) and light cells (LC) are distinguishable. BC, blood capillary. Weber

Fig. 17. The corpuscle of spent fish captured in the midstream of rivers (group X).
Note distinct shrinkage of glandular cells. BC, blood capillary. Millonig



PLATE V

The peri-nuclear region of glandular cells. in the corpuscles of maturing chum salmon
captured in the coastal sea

Fig. 18. Rough-surfaced endoplasmic. reticulum (r#R) compactly arranged in lamellae
of somewhat distended cisternae. M, mitochondrion; N, nucleus. Millonig, x 8,000

Fig. 19. Smooth-surfaced endoplasmic reticulum (sER) which are distributed
together with secretory granules (@) in the cytoplasm. M, mitochondrion. Millonig, x 12,000

Fig. 20. Various shapes of mitochondria (M) of a cristae type. N, nucleus. Millonig,
% 12,000

Fig. 21. Lipid droplet (L) existing in contact with the rough-surfaced endoplasmic
reticulum (rER). G, secretory granule; N, nucleus. Millonig, x 6,000
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PLATE VI

Figs. 22 and 23. The corpuscles of maturing (greup VII, Fig. 22) and mature
chum salmon (group VIII, Fig. 23) captured in the midstream of rivers. BC, blood
capillary; CTS, connective tissue space; G, secretory granule; N, nucleus. Fig. 22, Weber,
X 4,200. Fig. 23, Millonig, x 3,600



PLATE VII

All figures are of the corpuscles of mature chum salmon collected in the midstream
of rivers

Figs. 24 and 25. Qolgi apparatus (G4) in the peri-nuclear region. Golgi apparatus in
Fig. 24 contains several immature granules, while that in Fig. 25 is rich in Golgi vacuoles
(GV). G, secretory granule; N, nucleus. Millonig, x 12,000

Figs. 26 and 27. Rough-surfaced endoplasmic reticulum (rER). Dilated rough
endoplasmic reticulum is found among the secretory granules (&) (Fig. 26). Lamellar
reticulum is present in the peri-nuclear region. M, mitochondrion. Millonig, Fig. 26, X
9,000; Fig. 27, x12,000

Fig. 28. Smooth-surfaced endoplasmic reticulum (sER) of vesicular structure. M,
mitochondrion; N, nucleus. Millonig, x9,000

Fig. 29. The connective tissue space (CTS) surrounding the lobule, revealing an
increase in thickness. M, mitochondrion; N, nucleus. Millonig, x 9,000

a
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PLATE VIII

Figs. 30 and 31. The corpuscles of fish cultured 4 days after ovulation. Two types
of glandular cells, which are different in electron density, are noticeable in these figures.
Note the markedly thickened connective tissue space (CTS) in Fig. 30, and the distended
intercellular space (IC) between the dark eells (DC) in Fig. 31. BC, blood capillary; G,
secretory granule; LC, light cell. Weber, Fig. 30, x2,800; Fig. 31, x 3,000



PLATE IX
All figures are of the corpuscles of fish cultured 4 days after ovulation. Weber

Figs. 32 and 33. The dark cells (DC) showing a shrinkage of both nucleus (N) and
cytoplasm. Fig. 33 shows lamellar rough endoplasmic reticulum (rZR) packed in the
narrow cytoplasm. @, secretory granule. Fig. 32, x6,000
Fig. 33, x8,000

Fig. 34. A light cell with depleted secretion (LC) existing among the dark cells (DC).
G, secretory granule; N, nucleus; rEZR rough-surfaced endoplasmic reticulum. x 4,000

Fig. 35. Portions of light cells. Golgi apparatus in the peri-nuclear region contains
several large Golgi vacuoles (GV) together with a few immature secretory granules. @,
secretory granule; N, nucleus. X 10,800
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