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Induction of Final Maturation by the Injection of Chum
Salmon Pituitary Homogenate in the Male Japanese
Huchen (Hucho perryi)

Takeshi Mrura**, Motoko Ninzeki**, Hisashi Hirar**

and Kohei Yamavcnr**

Abstract

In the male Japanese huchen {Hucho perryi), effects of injections of chum salmon
pituitary homogenate (SP ; including much gonadotropin) on final maturation, spermiation
and acquisition of sperm motility, were investigated during spawning season. Two succes-
sive injections of SP to Japanese huchen induced successful spermiation and acquisitien of
sperm motility. Treatment of SP caused an increase in both the serum level of 17,
204-dihydroxy-4-pregnen-3-one (17a, 208-DP) and pH of milt. In witro study of the effect
of milt pH on the acquisition of sperm motility showed that when testicular non-motile
sperms were exposed to an artificial seminal plasma with pH higher than 8.5, the sperm
developed motility. These results indicate that 17, 208-DP which can be induced by SP
can cause an increase in the pH of milt, which enhances the development of sperm motility.

] B

A b9 BR=2—F 7 RKBECALS /AL, chEci@8ra5hT w5 (Holeik, 1982), = 5

DHH, BATEA + v Hucho perryt BMLEEEDTIICFHAL TV 5, HE, 1 b v EEEELD
EHEERL TV 57 (IUf, 1965) T BERBERES M ETh 5, REBKED S, B
LEHRC SN RIET A EE L LhE L DD~ DR ATREEEN DT LIS, ATEELE
2T DIIBAORBOBER CRETOVE, LFHHEYBOTILERD S, h
FTRENOGEBETIHMAREAD 5 D0HT (FHbH, 1987), BDTSZ LV OLRBERTH S, &
BRRIA P Y ORBPEBYENAT AN D, ZOHE—BE S L TR RO S o 25

HMREB5 LB E LTiTbhi,
—iz, FrRREEORKEHE I, BRI OCHET~OETOBE YT THERRE, BK

DEXKELXEMEREDL AL FL—2a vERE (Baynes and Scott, 1985) R UOEiiEEN TR - %
FOEBEOEE LI D LT 5B THRIER (Morisawa and Morisawa, 1986) 7 HEER E T

* dLEEAFREFBH B CRRAE TR ERE 5L S

(Contribution No. 54 from Nanae Fish Culture Ezperimental Station, Faculty of Fisheries,
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ERb5: 1 VEORKEE

Wh, ThHODORKREFBREDS L, EHEFERH AL v ORBIC L Y ERBCEEINSH
BOEAT e VA2V RIS THEERTW23DEE 2 BT W5 (Nagahama, 1987a),
T ZTCAPREA v OBBROURER<D L L b, LROMRICES EHORREBOHE
BRYASWSHE A DR LI,

HHEFE
1L gHE R
ARBOCH A v v (Hucho perryr) QLI ERFREFBELHEEFRB CHEI LTS

58 22~33kg, BXMAE 62~T0cm DHETERIBRTH S, ZRIT 198 ES A8 AN 5 A 12
H¥ coficirbhi,

2. OYTINTEREGRSER

FRIZEREL, ey rNTERET € b vEER KT EBEAIRK (0.6% NaCl) = 100 mg/ul ©
HETHRBL, TRBEHN0.02mg/g B L2 X 5 RAR LA, O TEABREBRY 5 Hikic
XL 24 Bl 2 2 AR S Ui, WBEE 3 EadIcN L TABAE KO AR RIEHRE L, v =
Y r BT EER CERAE KRN, ROCYERSE1IBERV4BBR, RE4-7 3 VREE
B=F A L DR, BRY 5 EORTHEEC X v EH L, UTrRTHETHEED pH, BEK
B, BEBHRRE, " —< 120y MERHEFELY, 2T, BEH, RUBEH2HBERY
4 HBIE, BEF#IRE 0 EHBK T VBRI A& S 1,500 g, 156 SE 0B LI X b Mgy
SREL, TOMBHFO 172,208-C  FaFo-4-Fv 72 v-3-+v (17a,208-DP) B4 5 o+
1477 y218 (Young et al., 1983) X h I L1, ¥, EE5FORMEI VBLAERE
BRUOMENPREERY I <4 7 v-B%FFE:H (KNAUER) ¢, BERVCMEROF Vv 2RO
VY ALFVBERRESHECL 0 B SIB BRFRIEANRFERAL, FhFRAE L,

3. EEATOMTERRERERR

HARNSHEH UACEEL X VM ECHEILEE ChoDBEA Y L2moOEED 4 o
YaTRAL, TORBELBEREAET L LTRRCHEHA L, ERICELD W bOBTFINES
EBEYBEL w2 ERFEK (pHT4) CTHERTAZ LI 0 BER L, RO XS5 L TCHE
LRIFERARET 50 ] % pH7.0~9.0 DEEEA TAE A + VBES 0.5 35 X125 B (7.0,75,
80,85 K% 179.0) wHE L /2 A L¥s# (NaCl100 mM, KCl130 mM, CaCl, 2.1 mM, MgCl, lmM,
Hepes i3 Taps 20 mM; 1N NaOH 1= X b pH % 55#i) 1ml h-CF hFh 10°C T 30 HfEiE%E
Ll BB TH, ChbDEZELIETFY pHTA CHH L HBE A (Hepes 20 mM THE) ©F
L, BTEBRNG I OB TFESHERLAEL .,

4. EHEFEOREE
WER: SOoEMEHC L 5HEBERIVEOhARBRELY A AT ) v — L DRIE L,
WD pH : B I BRYREBREDIC = — FABOBKEE® (Horiba) ¥ AL, BlIEL
oo
AN—2 b7}y ME: BBE~< 27 ) » FERERL, Zh% 12,000 BET 15 5EELL
1B, AS—< b2y ME (BTR/(ETRHERE)X100) kbt
M ERRR R UM T EMILE : BT 2MF KX (20 mM Hepes ¢ pH 7.4 38%) CHRL, BT
DEBTHBL LB TAER BT 2 OB TERREE L, ¥, BTE
BHERIBRTFEARL LB UANOLBETRCN T2 EH 2 RIBTFROEA X 025 B0
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BABECHBELLEE ECokpis,

4. REHNLE
RUERE R FIHE+EEEXEC L DR U, HETHHEEZ T paired ttest 12 X » THRE LT,

& R
L A b7OMEOMR & WFOEREE
5EIDERBEAI Y » TEBOAERE R 204+03ml T, 05 BbEF O 5D 5EE1314.7%
Thot (1),
B0 BEE 3 172.9+26.0 mosmol /kg & Mg D %+ (360.2 mosmol/kg) IZHE~XEL { Eb>»
Fro ElTROOMEBBEBILL DERNEL T,
BithD F + Y v A4 A v EREE 80.2+22.5 mmol/l & MEDFh (174.3 mmol/1) DFEST

Table 1. Concentration of sodium and potasium ions in the seminal plasma and serum of
Japanese huchen, Hucho perrys.

Na* K+ Osmolality

(mmol/1) (mmol/1) (mosmol/kg)

Seminal plasma 80.2+22.5 19.5+1.4 172.9+26.0
Serum 174.3 2.3 360.2

Table 2. pH in milt and blood of Japanese hu-
chen, Hucho perrys.

pH
Milt 7.68+0.13
Blood 7.0+0.17
50 1 -
A ®1B
—_ ] ) ]
g 8 v
E 301 §>.' 30
[} -
& ] £
2 E*
3 2
L RTY o 10-
0 \ g * T 1 0 g 2 g T -t
7.0 7.5 8.0 . 8.5 9.0 7.0 7.5 8.0 8.5 2.0
pH pH

Fig. 1. Effect of pH on the induction of sperm motility in Japanese huchen. Motility was
assessed after incubation for 30 minutes. A) Percentages of motile sperm within 5 seconds
after dilution with fresh water. B) Duration of sperm motility. The vertical bars
represent the means+SE.
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=ZHS: AL v EORERS

BHoled, VU AL A VBRI 195114 mmol/] S MEDOFH (2.3mmol/l) OF8fELELL

BWEERLI,
BHIREBREOPHIZ7.6+013 t MWD+ h (1.00+0.17) W REBCLEEYRLE

(P<0.05) (% 2),
BHI AR TFOESHEGRMOENKEL, 2L BhRVWBTYETAHEEND, 4088

CEBTARTEETLHEAE THATH- D, FORHMEIR 18141 B TH -1,

2. MTEBREIC5AS pH OKE

BRAIVBOLRLET BREABT) QBRKCERL L2 EHEEYRI kT, Th
LOEFx pHT0~90 0HEANTEADEIDKEAS 4+ VEBCHAE L ATESCEELL

BEYN1-ARUBIRLTE,
PHSS L LD AT TEE LB TR ESELES L, ToESR 1 pH85 T 398+
6.0%, pH 9.0 T 38.9+4.4%,, EB)ERII2 pH 85 T 42.9+2.0 %, pH 9.0 T 348428 TH » 7=,
~7F, pHBO LU TFTOA TR CHE L BT I GEBR Y R Ao,
3. OV THTEERSIC L SWEOERRUNTFENEEICRIZTER

WEROEL: oy R FEARSCIIBREOT/LYR 2 KR LT,
BREI ey FRITEARSCIVZFLIOBML, HEMN2ml fT#L -0, #E5H1

8
—®— SP injection

...... O Control

T

Milt volume (ml)
F Y

Fig. 2. Effect of two successive injections of salmon pituitary homogenate on milt volume
(solid line) in Japanese huchen. Broken line indicates saline injection group. The vertical

bars represent the means+SE.
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307

—®— SP injection

...... o= Control

Spermatocrit levels (%)

0 T T
0 1 2 3 4

Days

Fig. 3. [Effect of two successive injections of salmon pituitary homogenate on milt volume
(solid line) in Japanese huchen. Broken line indicates saline injection group. The
vertical bars represent the means+SE.

HET448+143ml, 4 HE Ti1592+138ml : kb B L DRI HEENLE L = (P<
0.01),

Z2NR=2 b2 )y MEDE(L: v ey rATEEREICEDZAA—<12Y » MEOELEK S
L7,

A==t 7V y MEZ ey YA TEGERFCIVRIL, 5% 1 BB T88+31%,4H
BT 7.3+1.1% L BRI BT 5 1624249, KE~REHET L1 (P<0.05),
WMAD pHBADEAL: v r ¥ r MTEAR ST X 28RO pH EOE{LER 4 IR L,

ey rTEARSE 1 B BRIBERO pH 3 EToRAER YR LR, $0% L, #
5% 48 HTCpHT.73+022 72 h, NBEHOLH (PH7.340.10) i~NEECEWERRL
7o (P<0.05),

WFEGHRROTL: > ey r M TREREC T 2B FEHRROELER b5 IR L,

BB X s, ey rBTEAREH, 1 v ORTFEBRBRBEEENAEL, EHLT
1371828 Thote, HEH 1B B CTHBRUEROWHETETORIEAY R LA, LirLk
Bh, HEHR4IBETR, HRHEOBGORBTRETCESRYRE oL, KRBT
26 BEF 4 BEOBFIETHHN LR, FOEBHEEOEIHMEL 284998 ThH o7,

4. >OYITEFIRSIZL 20 172, 205-DP BOZEIL
ey rMTEERS L 50T 17, 208-DP 802K 6 iR LT,

— 20 —



EWb A b v HEORKEH

8.0

—o— SP injection

------ o Control

pH of milt

7.0 1 T T
0 1 2 3 4

Days

Fig. 4. Effect of two successive injections of salmon pitutiary homogenate on pH of milt (solid
line) in Japanese huchen. Broken line indicates saline injection group. The vertical bars
represent the means+SE.

v a4 FREREN, 17, 208-DP 0 fi$Ei3 234025 ng/ml TH -7, oy 7y BTE
EErEC Y b, FolbEIEEHEML (P<0.001), H#54#2 BBt 45.3+28 ng/ml & 75 -
Foo $r5H£4 B EICIE 144431 ng/ml A Lict’, HBBEOLH (3.3+£1.67ng/ml) & HEL
THECHETD > (P<0.05),

* =

4+ o O¥EEOBEE T 172.9 mosmol/kg &, HED *h (360.2 mosmol/kg) «E~EL K
<, Bie, feov r BHRECREE (Flxdsy v ¥4 Tk 332 mosmol kg ; Morisawa et al., 1979)
CHNRTHEBERE UL, S0 > b ) o AEEA 80.2 mmol/l & Ifl# D 174.3 mmol/]
2oy ro 142 mmol/l CHRZELLEWZ LERELTWS 0L Bbhb, ZOBEOEE
ERUF b U9 al+ v BECEINEMFERNCED L 5 LEREYET 5D MIERRECTEHL
R bithot,

—F, DO » V) Y aq A v EERMMOY r B REDO L h LR (Baynes et al, 1981;
Morisawa et al., 1979) 19.5 mmol/1 & MEFTHOME (2.3 mmol/l) LHEEL T, ELLBWERXTR
Lo £ P ORBETRI0mMM UL ED» ) v & f o v OFETHRF TR, TOEBEELY RS
WZ EMBELT (FHH, 1987), 1 F e\ ThMoy r BAKE L AR (Morisawa et al,
1983) BMPOEBEDOH ) ¥ A4 4V HEFOEBBBLIHL T2 & MRIEHEEV T

— 9] —
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40 1
—®— SPinjection

""" o= Control

Sperm motility (sec)

Days

Fig. 5. Effect of two successive injections of salmon pituitary homogenate on duration of
sperm motility (solid line) in Japanese huchen. Broken line indicates saline injection
group. The vertical bars represent the means+SE.

[

1P ORBFOESRIMEGS LERPELL, BHECI - TRUBCETL2E LR 5EK&
Th, EBHEYETIRT2 L oEE L EHEP R IRVEF LI OBEIFEELL, 20 &
REAEDOKE XDBCEREN DV L EEhRT, BELLATEBHEEYTY Lok
BELLDZEXAFRERS,

—RICHIHE T, BFAOKEA A VBEF KRBT OEHEES K2 hEE8Y 52T
% (Hoskins et al.,, 1978), &8, iy rBHEREC BV CHRRE, KBWEFOESEES I
BFHNOKEA A VRBENPHSOL ETH B Z EBMBETHEEE L HhTV5 (Morisawa
and Morisawa, 1988 ; Miura et al., 1989), 4 } Y iZk\ T LIEMA OEEEE» - oL KBNS T
2AEENT, pHT.0~9.0 TTORKA KR+ VvBEOATREHCHELL LA, pHSO X
DIBVKES 4 VBEOATKEGCEE L KBREFESEYESB L, Shi, 1+
CRVCTOAETRESELYERS TS ORIBTAOBEOKEA 4 vBENDHSO X H 1 E
W ERBBTHEB I LERLTWE, ¥, SO &b, BTFOESRESCIIET/NEBE
DO pH A 8.0 1 L BB\ MEXLEE T2 L34 rHAEXBOBRTHIHEE L DA
bo

LasLiehih, 4 b v oo pH FEHC 750 & KO pH 7.00 K t~EBRE» b D
O, o7 BHEE, FlziE= 2 <20 pH82 (Baynes et al., 1981) B 5\~ pH 7.81 (Morisawa
and Morisawa, 1988) % = 4 4 @ pH8.15 (Morisawa and Morisawa, 19881z lL~ZE L { & <



ZEHb: A ORI

(ng/ml)

—o— SP injection

A
o
1

------ o= Control

170.,208-Dihydroxy-4-pregnen-3-one

Days
Fig. 6. Effect of two successive injections of salmon piruitary homogenate on serum concentra-

tions of 17, 208-dihydroxy-4-pregnen-3-one in Japanese huchen (solid line). Broken line
indicates saline injection group. The vertical bars represent the means+SE.

Dole, B, ZhbOEREEC I Z2ERNPELL, REM©pH7.16, BEfET pH8.06 &~
FUFERLIC, ZOX ) @R L OBEO pHED A5 v+, @4 Lo TFEEHEDOHE
BOFRTH? LHEII D,

172, 208-DP BEE O+ 7 HREORKEBFEAT I FTHHEELZOLRT S (Naga
hama, 1987b), Z DA 7 v £ Fid4 7 BHRE TR - LI EIRIR® I romb B L,
TRIIEFDOFEIRIC (Naghama and Adachi, 1985 ; Nagahama, 1987b), BT BRE DB (Ueda
et al., 1985) RUHIBEERBRO pHO LEX A L COBTESEOESTFAL TV LHEX
T3 (Miura et al., 1989), 1 + v DT, oy rBAE LR, ENHoBENNc+om
FEMNEEL, TORCHINEZ S LEABDLRTVBZEND (IUAL, REX), 1 v
EBVWTH 17a,208-DP B EHKRAFERAT o VCHLTREENEV-EELLRS, UL
b, RAERICFELIIHEOMY 174,208-DP 812, R X v BEIEORABEETHHICD
D H¥, 2.5ng/ml L MOEIER Oy r BRE#OMPE (& 2> =¥ 7 T2 109 ng/
ml: Ueda et al., 1984) HELELBEETH -7, R-T, ZD 1Ta,208-DP OEM+HE
B L OBFOEBED S vF*O—-RTHEIDLEELLRS,

Yy RSO TR, 174,208-DP BB TEE»SSWEh B ERBEHRBAL v ORBIZ X
DRRCELEIRMPIKEEhE 2 ERMbA T % (Sakai et al., 1989), * = TABRTII,
BRORD OB ATERIB AL v R KBRS EE L LD Y ey r B FHRELHS L
T, MHD 17a,208-DP RO ERBRROEREVBFOEBRRE OB BB L, ZOREE
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ey rTRERSCEY, TFhHhO 172,208-DP B2 453 ng/ml i EcHIIM LI, Zh &
BERFCBEROBRIERE LB OSKE M L, ThitkE, v ey r N TRARE
#4HB B TOEGRERS I L, MFD 172,208-DP i3 v+ r T R4AREH 4B
BHERBA L 0OMERHICHANEBRCEBEYTRL T ic, —BICEFREBRIE <L = v OEH
REENE VI IV IRAT e FOEEERNLTWBEEELBLR TS L2 (Nagahama,
1987a), Zhbor e rRTEGEHRFCIZBEREOHEME RO S KEOBMIMF D
172 ,208-DP B0 FVBARE Db D L Bbh b, X, v ey r MTRERSICL D5
FTEPHFHMOEMIBROPHDO LR LB —HL TV B EnbELT, V75 ~ADHBE
(Miura et al., 1989) & R, EREBERINA L £V IC X D BEEIMEE I i 1T, 208-DP i k h i
BENRBBEOPH R ERL, Thitl - TRBRETIEBELYEBLALDLEEL LR D, —F,
HEH4HE, HERBEOBTUESEYLEIRh o0, EREWBE1IHE T cre, B
AR TORTAABRNCHEEIATLE Y, i, FHCRBETNICEEE X Wi RS
F bl 17a,208-DP BEXVE WD CEEEPIEED pH B LR Lic oo, EBErEE T
eholebDEHEIRS,

BED X5, 4 vHEORERBD AL SIHEBRIIY 7 5= A2 L s Ty
F A% (Miura et al., 1989 ; Ueda et al., 1985) EERALLDEEZ DR S,

1+ oDOANTEEEERT S LT, BBEAOBRRCHTAMBERRIAELFITC2ED5: 0D
EEZLRD, TTHE—IHETCEIBRELREDOKRE XD 2 L TH B, KRR T
BohicA F vORBEREI2ml §iETH - 1o, AR HEH LA A o LBERLEED =
T ATRHEH I Z2RBEE T 29m], AFEEY & T, 136.7Tml L HE IR T35 (Gjerde,
1984), Lo L7eib 2 DRSS, v oy y N FEARS Y 2BREOEMNTHIBEMRY T
EHTENRPIRICL VWA Lo s, BoORMESRR, B LCETEBENC S v +4
HBHLETHD, CORCBL TRy ey r TEARS, RIIESEVEL LV EFLY— B pH
85D AT CERET A LRI VBRTCELZENEATFRCL VBN LR ot, SHITFIR,
ZhLOEBHMALICACHE NI 2HELLETCHA S,

| &

COMBERTIEHIH, ERBORE, REELSKOHUBIYE -7, JLEEBEAEKESD
tHREBEAXEBRR, § FEPEESILTCANERERECELA@LEL LTS, 1, AP
xt LB B E 5 - 7, JLiBERFEKEERR AR EE, SHAREET O REE
KERED T ~ LT 5,

AR, —B AR ERRE R OFRESUH oML L - CiTbh i,

X 13
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