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Immunohistochemical Localization of Vitellogenin
in Hepatic Cells of Some Salmonid Fishes

Wataru Nunomura,* Akihiko Hara,* Kazunori Takano**
and Hidematsu Hirar*

Abstract

There are many morphological and biochemical studies of fish hepatic cells
during vitellogenesis or after hormone (especially estrogen) administration.
However, there are few studies of this subject using immunohistochemical
technique. Information on the localization of vitellogenin (the egg yolk precursor
protein) may contribute to the study of fish liver in various physiological and
pathological states.

Using the peroxidase-antiperoxidase complex (PAP) method, we observed
hepatic synthesis of vitellogenin in three species of Salmonidae: Salmo gairdners,
Oncorbynchus keta and Salvelinus leucomaenis. Immature fish and mature
male fish were singly injected with estradiol-178. When rabbit antiserum against
fish vitellogenin was applied, the hepatic cells of Salmo gairdneri and Oncorhynchus
keta treated with estrogen were stained with the PAP method 11 days after the
injection. In ordinary light-microscope preparations, no change in the hepatic cells
within 24 hr after estrogen treatment could be seen; however, the PAP method
revealed hepatic cells positive for vitellogenin 16 hr and 24 hr after estrogen
treatment of Salvelinus leucomaenis and Salmo gairdneri. No difference in staining
of the hepatic cells from the three species was observed. In addition, there is a
correlation between serum vitellogenin concentration and the PAP staining of
hepatic cells.

Btk BO H 215, BrORREPEG ETRHRBMAIRLT 5 C L, BRIBEERIE,
HRRD 50 ISR O BB BE S b NI 7 DAY, REPENEL 2T T 5 L ORI R
Thb, COL5 2 BHUTHEINIIHEY “BERIUE" Ths, BRHRE LTI, BTR~
3 &5 “ERREERGURE” & “IRBRREERUAE” D 3. VThitR X Ch b OB LhuE,
5 7 4 EEREICHEORHMATETD b, BRIEKARCBREET 2 e T3, 32, B
BORFEMEIT X BB b T, ETEMSOCBRLTEL L0 b, B TECHED
WIS ON 2 X5 5 THRIZ, BRINObDFERZBACT, flAife MEsVELD, ACTH
VeSS, SAVFALLY, a-7 . v FuF 40 HBs HUED, SP8Vs & OMEBNRIECE T 2

* L RPRE A LR —
(Department of Biochemistry, Hokkaido University School of Medicine)

o JCERE AR K IR K S A
(Laboratory of Fresh-Water Fish-Culture, Faculty of Fisheries, Hokkaido University)

— 79—



& k Kk E &£ @ 342). 1983.

PR 3N Ths Y, FERKIETORHAOB LMY 2255, 21, FET LT ERICI) 5
EALELR S5 s F L ORECHTIRELINTN 5,

vraray (T Vg LBET3) 13, HEMOIAETREMOBIC R HET 2 RER
Th by, SFEEHONBWETS 39710, LnbD Vg FMRTARIN, B, i LORMO
L 2028, Chbito A by 2BET 3 itk > THETCHFEINS L A5
NTW B0, FHHTY LhE T Vg OARBMSFRTS 3 2 &k, IFRPRERIS I A LR
¥ QAR 5 FEROTUIBSE D), AL 200 6 RN T 505, CREEBINICEE
L 12fliz D2, FBETIS, BRI (peroxidase-antiperoxidase complex method: PAP )

RENT, TR arrRREL Y rRAE 3 EOFRI B 3 Vg OREEZBIEL o>
WTIRN B,

HHEFE

HE: EBCRCARIT = > < X Samo gairdneri, 7 * < Salvelinus leucomaenis, 8 L
B4 Oncorhynchus keta D 3ETDH 5,

29 v ARTEROEATEER 20cm OERBA 20 R, 7 X v 2 idihF #HE SN AR 15em
DRI 3 B % 120 VTN b KR 15+1°C OEANFAKEICHMCER 3 8724, RERTHL
tro VrTFEICH_EL R 4 BT, ERPIIKEN 8°C DA THEL 2.

EEMRITIE, HLDUDI F ~VRERL, SEOD0.9% REATHRLIZ: A b IOT 0L
—WB%,Wﬁlhﬁﬁbh@,ﬁﬁwmﬁ—ﬁﬁbtaﬂ%ﬁﬁm:zb591~w~ﬂskﬁig
W 509 = & 2 — VIR RERL 2.

HEE, BERE, Mk 244 %It MS-222 TREERL, BEEIRL b B v TRILL 12,
M 4°C T—BRMKBL 1244, 3,000rpm, 20 HREELL T % 2 BEL 720 M 2R T
—20°C TIREL 2. Ch6DORBFD Vg i, 1.2% 74 1 — X eXFEkE & 75 ELARFES
k> THRIU 2. £ 12, SRML 128 5 i E S fFRER O MU, 1505 2mm TFOMRAR
LU, 7y VT 2~3EEHIEEL 77, EREUIZMEMRAIZ0.1M ) S BRBEK (PBS), pH7.2 LB
U, 4°C T2 BREEBL 1248, MBICHE> T/ 7 1> (mp 56-58°C) @M 12, AT vy 7id
EAVERIES S T 4°C ILEFEL 2. TR EPFRT, BEIEERZHRENT 2 HBYT 209% R & sv <)
v, 2B —NF IR VIREZEEL T

PAPE: 1, M9 —d¥ifks LT, mEuE= v < 2 5 2RERL 12 Ve 2 RBICHEEL
TRIREH = v X Vg liE, FBCL TEZRRILY <2 Vg IiF, REHY 7 Vg MiE2
C RN 1228), CRITEOERARR IgG MiE £ 0¥ PAP complex i, DAKO #f# % Fl7zo Z3RHL
33 L 1% PAP complex DSFERFERAYICMMICIEEL TWaEWC L 2H» D 510D, —RAAGDRD Y
i, BiE T 2HECHT 5 HAEED s W IEERRIME 2 A TGS €15

2. IR 0.1M HSXIF0.01M PBS, pH7.2 3 X0°0,05M b U XIEEIEENR, pH7.77 21F
L TR,

3. #fF PAP #i% Sternberger et al. XD HIEICHEL Tiio12. BMZLUTRRT, 1) #57
(AT n o 2 X O EX 2, OETEIA RENL, BECR- TS 7 1 %, =57 — RS
BBL, A KT 2HEET, 2 0,6% (v/v) OBAT H0: 2 LM A & 2 — T 10 L
U, AR~V F 28— COREEREIEL 724, PBS T3¢0 3EHFT 5, 3) 10% EF
BRiLE (PBS THK) 2H@HE~ETL, 05HFERAIEs, 9 RATOEZE 0, 16 ER
KIS TEEAR (1:10, 1:100, 1:1000) L fz—¥kiitk% 30 HEA S ¥ 5, PBS T5 4323
He@d 3, 5) 10% EEBIMET 1: 40 ZHRL EHRR IgG fuiE % 30 2HEHI €5, PBS
T 54O 3ELEET 5. 6) 19 EHIKILIET 1: 50 KHRL 72 PAP complex % 30 SHIEM 3
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/%, PBS T54W+23SEEEL 2%, Y XERBEHRT 109MBT. 7 0.02% (w/v) O
3-3' diaminobenzidine tetrahydrochloride (DAB) B3t 0,03% (v/v) HeO: D+ ) X EHMABEIR T 3
SEREIR 3, FKTI0HUEKELTZE, vA¥—~"2 3> ) CHREAZREL, BHITHEN
BAEAT 5,

HFRLER

BRREZO®RE

FEOWB:  Ch¥ TERIN BESRHAE S ERBERLAE ¢ “REREBERIGE” K
MINs, L0535 LERRSERARR, Bie T AREMECHET 2 RRHARERL, 2 OHE
AL B R 2 B R ERE B, PURRBRIRT & - THRD 5 BN OFRI
RO IRIR ERU BRI RETE RS THEORERE 28R T 2 HETH 2P, Lhik
#L T immunoglobulin-enzyme bridge method (Bridge #)1»?®), & % i3 peroxidase-antiperoxidase
complex method (PAP )20 & i3 2 JHEBBRIAENS S 5, ChbdvTng, do6»UDH
WAL i B R BT 5 & e v, MY R CEE, MRl 2 ORI 2k, HR
HRRGIZ E s TRE S8 FHETH 5, BARITIE, FHEHL horseradish peroxidase (K7L HRP)
Ptk & SR OHIR & A L 11—k HifE (RR2REL THRIHE) 2, FRUOBME REL T
BrHFRR oG (Tkilk) O DOHAIEHEA THEEL, 351 HRP &t HRP #ifk& 2HUR
BRI & - TREE S 108, BERREfT 5,

PEQFEDNEN G, /95 7 1 AEREHC X 3 WEEMEHBECTMEATE, Uk b8k
DB MRS o, BAOWEWE R THRLT 5 C LTk o THRD 51 I3k
L UL TR IS 2 FIRRIC T 2, $5IC PAP #R12, & 50U »EHEH HRP & HRP OF]
PR EC Y2 ERL TR L 2L T, ZORISRZHEMLL 12 RTENIZFETD %,
IR DOFkIG, EBHAECENTHBBRETH L L5050, MEBOWFTHRUTE 2RI
BL T 5,

PAP #:HifT LORIEA: PAP H:%175 RS> TOR L KX LER, HEOHRETH 3, v
sHikY, By T 2HME0A L BRTERT 3 C &%, SELHRCHEP D T UhES 5
i, AEN, ERGFEELSKEIC L > T—RIEOKEELHABL 12 ETHEAL 1229, RICHE
&2 B I, HEMEOREC RIS ARSELOBETH 5, 4H, =X bur LI <20
TR % 7 7 e, 209 PHE@E R v~ Y L, m xR I XY ¥ VOFRTEEL LERT
it, J 7 UIRIC X A EET 2~3 BEOEED, ML X OHRERED A TR b i T Tz, 209
SR B ROV < U Vi kA EIET 3 BRIETOME T, HEMEREEINI L OO, MAHEDRE
WEEED D b, T T 4°C T 15 BREEL RS RRES Kb, —F, AEEEC X
sEETR, BRUAREHORESENDAL 5T, MROBMLEL 12, L0 5 L EERHET
TOREHREDRT I, Vg H{EFE9T lipoglycophosphoprotein T 5 Z & CHEET B LD EEL
b3, 8K, S0 MNFECBUET vy ba-TbTuFay, U7 IgG Byt a7 7
By ) OREEPEET by, KEOBETEROVRMEREHE 1 D v THREL R,
Zamboni OB Th - 12 LBEL T B, T, —RICHTR 2~3 7 UL LD BHEHIRIZ para-
formaldehyde, #57%[EPLE 2 periodate-lysin-paraformaldehyde (PLP) i€ & % BEE T4 X BRUORERY
Bonirnd, Vg KEBLTIRT 7 WTHMCHREESRFS N, AESIE LOBIRIT L ROAS
BELRY, 35 EROFEERIC OV T BRNT A MEESD S 5,

PAP ¥:MifT L, HEMEREOKAGC»»H 2 EESIIER, AREVF RV F - FITLS
FRBHRIETH 2, —MT8T 7 1 AERBOEE, BK #H SEOERTIOERIIIZL
AERERILINS, UbL, ROREEO VA * v & — 10T aiEERRD, CODELEY
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T2 0.3% (v/v) OBBALAFKE ST £ % 7 — VT 5 HELET 5 £ &1 & > TRERLE BT
W33, SRV v RBREIOBREIIE, TOMBIR X 5T 40k, —MBORMERIC I2IEIED TR
ST272%, 0,6% (v/v) OEMILKFKRE ST 2 & 7 — VT 10 4BLBET 5 C L ic X » TARERET
BT EMTRI,

RBEDOHMBIC I, Re L BRRD 5V ARG ELET 5. FEROBE L FIRT, Thbo
5383 DAB RISEW L 2 OEFAMELNL TH 3 12), LIFUERBEDHTITE 3, ThbOnE
Yt RET L ERRETH b, #- TREEHETL T, BFRNCETh &R
ZEFMIORE DT LT EBHEE LV,

ETHEAL - DAB BREEMNETH 50T, ZOMH BRI EENHETH 5, Bl
DAB Db b i 3-amino-9-ethylcalbazol (AEC) M6 3 k3 ik o1z, 4E, —HOMERRT
DWTLD AEC iR E 2 %RA TR TR, el T 5B DAB s kxiuEidzl, +4
RT3 e Bbihiz, 12770 AEC KISERIIERBECET 2129, BROHAIIIY I
FrT YR v EKBHEEAR R A0 3 LEND B, 5, PAPEBRETEBE PRI RINE
SEEPHET 5, T X ARISTERT 3 &, mMERSVERCIEERGICIEL, TR
LoTHINEBHRBTIERTRLN, -7, BETIER2BECBHEBCAN T LIOBE
TALEND B,

V8 ORI

RBICRBT 5 2 X b v ¥ U AEE O RBHYERIIC B 305 Vg BOBIRICD W T3, TTK
Gadus morhua®, =< X Salmo gairdneri®®, Heteropneustes fossilis®** T#EIh T3, EHE
bHER 20w AT, X bubFrOE—METI37~12 BEITIF Vg BVRBECEST 2E2H
FBUI, FFETL =2 ey AEE 11 BEO = < 2B L0047 fiifFFic Vg BHEL T

Table 1. Localization of vitellogenin in various organs
of rainbow trout 11 days following estradiol-178
treatment.

Organ Staining

Thymus
Kidney
Spleen
Heart

Gall bladder
Liver
Stomach
Pyloric caecum
Intestine
Brain
Muscle

| U T T T N T I I

Fig. 1. (A) Photomicrograph of liver cells of rainbow trout (Salmo gairdneri) 11 days
after injection of estradiol-178. X 460. (B) Higher magnification of Fig. 1A. x 840.

Fig. 2. Photomicrograph of liver cells of control rainbow trout. x 460.

Fig. 3. Photomicrograph of liver cells of mature male chum salmon (Oncorhynchus keta) 11
days after injection of estradiol-178. X 240.

Fig. 4. Photomierograph of liver cells of rainbow trout injected 24 (A) and 48 hr (B) after
injection of estradiol-175. X 460.

Fig. 5. Photomicrograph of liver cells of white spotted char (Salvelinus leuce 18) 16 hr
after injection of estradiol-178. Staining with DAB (A)x 52 and AEC (B) X 240.
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% ¢ & % Ouchterlony BT L > THERLZ, Thb6dD5 5, AEHHE1IBHD =Y < 2O PAP #
kA HEE P 1A TTRT, RO E A S CEREBOREGHEEIN, Vg ORTEENED S
N, ISICHRERETIR, BB JOMBREREAINT, BRENDAVBRE—TRBINTHS
CevERIN (K1B), —F, FRCAEL AR OBRE, MR, HEROAMERI
ELPEINT (R, 31, ARCHOIELEADKERIC A ERE(RY b -1z (K
2), PREMEY it x 2 b u BRIV, 11 BRICERU FRGTSN T, o205
FiE, TPEREOA I a2 EDI (K3), s DOFHERD HE fic L 2 BE8ERE T3, Fil
DOHRENHEATICHE BRI b, BRICBET 208 1~ 2 @3 ohis, i, SUEARK
N3 E, MBEATIR—RCFEESIERL, B REL LT, ThbDORHIL, HOFEH S
ORBEe x < 2, Aida et al D= R b a ¥ AE T 2 TOBERME: L —&L1Z,

RiCx 2 b vy Ui, HEmERIC 8 3 O EE >0 TiR~<3, =2 tnr &
%24 B3 X X A8 BERHICIRI L T2 = o = 2D MH Vg BiX, ZHZh 343 pg/ml, 475pg/ml Th
5170 N6 DR EEROFHEB ZEFEORAFETHEL TH, AN -I082RBH B LIITAY
o1z LU PAP B Jhud, R4 R &5 i 24 BB % CRECITRIBRO QB RUEH3538% b,
3 50T A8 BRI IX T DY RIS B R T BN AN B L RIT, ZOMS LI, Th 5 DRI
—Efic X ABBRTRTVL DL, AR ELE 3220, BEROREFETIRESRL
B2 FHIAD Vg EAREOERNE?, PAP i X > THRRITIEA 2 T &4 T % Al 2R
LT 3,

FRATARBIT ST X vy LR 16 D, PAP HBiC X A IFE#BEG 2 5 1CRT, T ORE
i, MR = o v 2OBA L D X 5 AR THMICRERESBEIN S L &, HiiEERN
SEOMBLCBERIC Vg REVRED 6, 1, FHRC L3 REHROEVELNT &E2RLTINS,
ChbOEER, EBRANBEINTZZ X L e U B2 AL TS SESN OER, 8
OB L b B 22 e ORI %% T Vg 2EAT 382 REL T3, M5B ZF—
EAD AEC it X 505 % R0 12,

g T, AEOBCEY 2IHEA T 11d Vg OEECEL T, BRIk L L owiins
HIHEE & 3 MIFEREVB VL 2 BEIN TV 5, Plack & Fraser®®id Gadus morhua ITIWT, FR
B s = X L oe U AEAS SBIL B 2R, HIPEEAIME % F T “C-leucine (DX
hiIABR LD T3, $ 72, Amirante®® iZEIIID = & < X MO IR H 38 ST lipovitellin fiiE
ERET A HBOFEERYD, 3 ST HEE % B TSI % lipovitellin AR 2EEL T
%, Shackley & King®" & BEIBHID Blennius pholis ORI & iiEOE 5190 8 E QI aisEsE»
BIET A0 &L 2 REFNFHER L > THERL T35, 351 Le Menn®®i2 Gobius niger DINEHAR
e, BF, UPERIHHMER LRI, Firu 2 o0BEMNET 5 R B ERKIEBICE 5T
FLUTW 5%, T8, Roach & Davis?? § = X b a7 VAL 12 Ameiurus nebulosus OFFC, #Hitzlz
mRNA HBHET 2 L 28D, 35 EMERERCIY, B lipovitellin MHIC X - TR\ T 5 M
Vg (RICATER2FAITI>EAVERINGES L 2REL T35, —7F5, Bohemen et al, 03¢
Y72 Y7 LK S AVBIKEE R, 0 v XAORBCEEL T, ZOMmEERSS & FHEEO RE
BleBEL IR, PR Vg PREIN T FE» 532 RHRZOEENH 5 T & 2RL
T3,

UED X5, thd TOMERRRAFORERITEI 3 Vg A%, REENFEZHANELC
LRI S THEHBHCRHTY 2 E2RLTWV S, SEDHETRAI L 5K, PAP &2 Fuvhid
Bl = A b oy U s 16 BRREIOBRICRONZ LK, BHOBRFNBETIEAEI L Vg
B RIEHACDRBIBRBRIC BT S, Ch2HiTHRHTE 2 C LRI, 3 5IKLDHER,
FFIC 313 5 Vg ARIEZER, BBGRENSI VI LM TR AT, BEVESHBHARED
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32 LCBOTHEMsFBRTC 2 5 L Bbh 3, KR THILI. PAP D70 ~F 4 — M, A%BA
HOMFICIY 2 Vg AREEOWEDCAL ¢, IR ~OIPEESOR AL BB &, TR
L RV TOINETRBEORAR  +EHATE L5,

E #

A, = <R Salmo gairdneri, 7 2 <X Salvelinus leucomaenis, 3 X0V Oncorh-
ynchus keta O 3FRPHT, BesEhifkE: (peroxidase-antiperoxidase complex method: PAP #) %
BT, Xty Bk - THEIN 3 € 57 uyrar (Vg) OB 2 RER>BEL
o

BEITHRNL 5T, Vg BRHOIZDOFRERT EOMBE2WBIRL, 7u—F v~ F2ERLI. TR
REE>TERIABTERUIER, 22504 - ~17gBER I - ThiFhic Vg FHR 3N
AT, TR 2 OFFERIC Ve ORESHER N, L, BROMGPNEIR T
A/ Vg ARELOESIBREI SN TS, TR 28ECERBTY 2 C EniEH N,

E ] 23
AEBRPITOCHIZH, PAP RCBEHL MR, HEIE 2 - 12iLRER X # GHEABEL S
T3, T, ERAPEMEL T IbEE 2 03 3 AR ST B X OHbEEE R
EEERMELCECHILBEL EF 3, S ECOEBEE N IO A Y T s T RS -2 L —
BENT —F « S— BRI EBERRT . LBFFRO—-BM I UHEREHLERBE No.
57560174) T X 5T/t shiz,

3 [ 3
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