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Studies on cardiac arrest and restart mechanisms during gamete release in salmon
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In order to clarify cardiac arrest and restart mechanisms during gamete release in
salmon, carbocyanine fluorescent dyes (Dil) was used to observe electrical conduction system of the chum
salmon heart. It was found that the vagus nerve (parasympathetic nervous) was innervated from the visceral
branch to the cardiac branch. During sperm release of male rainbow trout, which is a multiple spawner spe
cies, the ventricular fibrillation was recorded by electrocardiogram data-logger suggesting that the cardi
ac arrest occur not only semelparous species but also polytelic species. The cardiac arrest during gamete
release in salmon was considered to the similar phenomena of the vasovagal response in human being that wa
s caused by strong pain stimulating the vasomotor center in the brain via the afferent branch of the vagus
nerve, and then decreased the heart rate.



# X C—19, F—19, Z2—19, CK—19 (3t

1. WFERAR LI DT &

La RN EINT B, B ORI TS
ZEITERESILTUW 2 (Uematsu et al, 1983), T
FEREINZLER T —2AWT, vueifsr
DOFEIMTENZFEMICBIZEL | MEER RE< D%
BA1F T (gaping) [FIHIL THLIP - Kok 3 5 F I M
TT7R-HET 5 M. DEIET22E2 L,
F-RIA AR L EAN(T hae ) 2 & 5 LT
HEIX . gaping L CHIIN T B3 02 (RITHE 2570
W=D | IR ERE D UME 1E 1 ) AZ TR AR A )5 i) 41
L TWAZLEEZHBLMNTL 7= (Makiguchi et al,
2009) , 55 HFHEB) O B A AR HIEH 35
DME IR, 7 EFLal (ACh) BEOWHID A
A4 (K) BBEE- 52 ERMEIN TV, ER
DL, D~y — - B 3RS ERANE)
75 (AED) AN FL 57221280 I Bl %
B2 72 UZEBAL 22008, Y7 1B - ok
BICA BB T 720 LHsE
IELEBAT B A0 =X L a W3 DRl DO WF5E
kLR S

2. WMEOBEW
ARETED B WX, BeEH o BEE 2 KEE R T

bA A OFEINREO O E I - T B RS 2

Rl BZLTHDIN, ZREEIFTE=U <A,

BV aFropEIINIRES NS K

T &% B S BR FT CR B L TV D AT RAZE W

T, FREOD 5 RIUZHE B UTRENT 5,

(1) V7 DEDFNBARE R OfFAT . VAR T
=13 (DIDZE AT, ALl sR
ELTENEITHE W TR IR L —2 0 7L, ]
PR R (B SRR TE) 2 T RE IS HRAT
T 5,

(2) ACh+K JREDHE 7 DG RKENVRDS
MiEEFRETEAI=al —arFiEE
BAZEL. T obdafs ik - FEIZHESY ACh
TP L K Y DA Z AT D,

(3) =V~ AFEINRED LM dA% iE D fEHT : 210
FEIND =~ AP FEIIFT BN LB XK
DOEAL, AFRELEAI O 5, AChIREL K
REOEAEMHT L, —BIPESIO > a7
DA LR 5,

(4) /7 DUME Ik & AR FE i % 2 oD BE S i AT -
B DOMEIE N AFHAR A E D LB
HLTWDEDEHARDT=D | AEFEIRO A
PRET DRV R EL, DL E
X DI AR5,

(5) FUT VRN T IERERR Oz
HUARATHEISE 2T 7 RV &
MERTFIEZBEL, e 05
BIOAF VRELZE(LSETEAIC, D
HNEDINTEACT D2 EMNT 5, F
7o EIRALCEBRIC LI 5 B ST
P OIS, B REEARTIERIZ VD
NBEEDIH 72 I LB HBET 5
DEFENTT 5,

3. WO
(1) V7 DEO R E R OfENT . Dil % H
WT, D RO ELT 2 NATT M - W1 T

PEIZYe L Y7 ORI R S R (B R
TE) AT RESR R CERR L 2R 5,

(2) ACh+K JREDRIE Y7 O Lligh S E)
IND MK EERET DD JE KBRS D
H=alb—aryFEEREL, o0
fE 1L ACh J2E & K I E D28 k&t
HIZHRNT T D,

(8) =~ AREIFIF O LAk BE D fEAT : 2 10]
FEON 5=~ ZADEINMTENCEY O E
X DA fRAT 5,

(4) A DM Ik & A FE R AR A D BEEL AR AT -
B D A B R IR AT 2 A B R
FIEVEHA/LEY (GnRH) 72 =]
(GnRHa) | 35 OV B « K5 B 0D fe & e 72y
FHHAT AR (DHP) 28 5L, 7 D0,
X OB E T T 5,

(B) ZUF RV FESR Y DL g B
DHLARINCHEBIXE TR LT
I EBRTIEERRE T 5,

4. WFIEEE

(1) Y Dl D JPRAR G R DFENT - IV T
=3 (Dil) &2 W T 7 D g o il R
R DM 5 H BT, TEBENS D~
NEATPE Y8, 36 KON g~ & AR 4 %
SOWTIEGLEEATO, R EMPRR (B4 RE
PR 1, PR 0Dl ~ I L Cud
RS,

(2) ACh-K JBEDRIE : V7 DM IR AC
higfEL K REZHETSHT, EXATA
DS SN MK ERET D120,
MERENRDSD I =al — g FiE5 B
LD, DM IO MkERETHZE
INTEIR o7,

(3) =~ APEINIF D Ul RE DA « 25 111 pE
GG =~ A0 FEINEED L i fE D fi
WT5EMT, =U~RCLEKaY —%
PEE L THOBR OIEIC 31T 50 B XA B
L7=&2A, BRSO =~ R 2BV Th
FEMEh BRI, ZREINO=V AT
S HERF I OME Ik T A2 e RSN,

(4) Y D05 1k A5 R 20D BE AT -
27 D LMEE 1E L AR B iR R A 0D BE S E A AT
DIzsh | B A A AEFEAR AR A VR B
RIVEL Tl & LR A i
Te D3 IR O T A E AR 2 HBL L 722>
77

(B) TV RN TZIRIMER T 7RV 7igE
TEBRICED LM AR OBRTT2H
T, EAY A DEE B B LUAE RS CHa
SV BHTUA RV B TR EREA B .
RS CLEEFEIS D2 I LT
NN g i b A D SN [ /N AT DR
BRI DI 2 R 22 LN TER o T,

PLEOFER, Y EINRE OO 1, A

M BN THRU VRS 72 & O HI 03 2K A=k

ROV & LT e o 2 e dh AR & I L

DB OIKR T 72 & 25| i 2 3k BRI

FHZFEYS T2 Z E RS o7z, KEM

BT, AR o= OIS TH 5


http://ja.wikipedia.org/wiki/%E8%87%AA%E5%8B%95%E4%BD%93%E5%A4%96%E5%BC%8F%E9%99%A4%E7%B4%B0%E5%8B%95%E5%99%A8
http://ja.wikipedia.org/wiki/%E8%87%AA%E5%8B%95%E4%BD%93%E5%A4%96%E5%BC%8F%E9%99%A4%E7%B4%B0%E5%8B%95%E5%99%A8

;

O, D IR - BRI & TS D 720 D

BWETFT L TIEARWZ ERRBEINT,

5. FleREiHLE

(WFgEARFEHE . I3 R OSBRI 1
LR

MEssRm s (Bt 9 1)

1.

Ueda H: Homing ability and migration success

in Pacific salmon: mechanistic insights from
biotelemetry, endocrinology, and
neurophysiology. Marine Ecology Progress
Series, 496: 219-232 (2014). Doi:
10.3354/meps10636 (A Hif)

. YuJN, Ham SH, Lee SL, Jin HJ, Ueda H and

Jin DH: Cloning and characterization on the
N-methyl-D-aspartate receptor subunit NR1
gene from chum salmon, Oncorhynchus keta
(Walbaum, 1792). Springer Plus, 3: 9 (2014).
Doi: 10.1186/2193-1801-3-9 (#747)

. Fukaya K, Amano M and Ueda H: Diurnal

changes in salmon GnRH secretion in the
brain of masu salmon (Oncorhynchus masou).
General and Comparative Endocrinology, 192:
77-80 (2013). DOI:
10.1016/j.ygcen.2013.02.027 (##e4)

. Yamamoto Y, Shibata H and Ueda H:

Olfactory homing of chum salmon to stable
compositions of amino acids in natal stream

water. Zoological Science, 30: 607-612 (2013).

DOI: 10.2108/z5j.30.607 (& A)

. Kim NN, Shin HS, Choi YJ, Yamamoto Y,

Fukaya K, Ueda H and Choi CY: Effect of
hypo-osmotic environmental changes on the

expression of gonadotropin-releasing hormone,

its receptor, and gonadotropin hormone

subunit mRNA in adult chum salmon

(Oncorhynchus keta). Marine and Freshwater

Behaviour and Physiology, 45 (6), 397-410

(2013). DOI: 10.1080/10236244.2013.777215
(EHA)

. Hayashida K, Nii H, Tsuji T, Miyoshi K,

Hamamoto S and Ueda H: Effects of
anesthesia and surgery on Ucrit performance

and MO2 in chum salmon, Oncorhynchus keta.

Fish Physiology and Biochemistry, 39,
907-915 (2013). DOI:

10.1007/s10695-012-9750-x (&FFH)

. Lee S and_Ueda H: Effects of aggressive

interaction on downstream movement and
olfactory function in masu salmon,
Oncorhynchus masou. Aquaculture, 362-363,
167-171 (2012). DOI:
10.1016/j.aquaculture.2010.09.012 (& FHiAH)

. Ueda H: Physiological mechanisms of

imprinting and homing migration in Pacific
salmon Oncorhynchus spp. Journal of Fish
Biology, 81, 543-558 (2012). DOI:
10.1111/j.1095-8649.2012.03370.x (& FHH)

. Makiguchi Y, Konno Y, Konishi K, Miyoshi K,

Sakashita T, Nii H, Nakao K and Ueda H:
EMG telemetry studies on upstream migration
of chum salmon in the Toyohira River,
Hokkaido, Japan. Fish Physiology and
Biochemistry, 37, 273-284 (2011). Doi:
10.1007/510695-011-9495-y. (& A)

(eas®R) Gt 9

1. Ueda H: Current status and future prospects

of Pacific salmon propagation systems in
Japan. Aquaculture 2013 (Celebrating 40
years of Aquaculture), Palacio de Congresos
de Canarias Convention Centre, Gran Canaria,
November 4, 2013.

N N 47”7@@%% (ZEDRE) RS IEI

1TH). EIK%{’FT E YN PZNAN fe
if’\motméﬁb%fﬁb@.ﬂij, EIZ!K%
e GR#lr), 2013 429 H 29 A.

. Ueda H: Olfactory imprinting during

smoltification in Pacific salmon. 9"
International Workshop on Salmonid
Smoltification, Grand Hotel in Reykjavik and
Holar University College, Iceland, August 17,
2013.

o EH AT ORIIENROA B, PRk

25 Eﬁit{ﬁﬁkwkfﬂ%iﬂ“ﬁﬁuﬁf ik
WETE KSR (BT, 2013 45 7 A
27 H.

= IR SN e T ¢ 2 )

f@ﬂﬁ%ﬁ B TRIAIEI 7 A —T A, f R
FEEIEFLIRASE sappor55 BV 1 AL 22—
H—F (FLETH), 2013 4£ 7 H 26 H.

. Hayashida K, Nii H, Miyoshi K, Hayama H

and Ueda H: Biotelemetry studies on the
upstream migratory behavior of masu salmon
along the Pirika Dam in Hokkaido, Japan.
10th International Congress on the Biology of
Fish, Monoa Terrace Community and
Convention Center, Madison, Wisconsin,
USA, July 18, 2012.

. Ueda H: Physiological mechanisms of

olfactory imprinting and homing in salmon.
10th International Congress on the Biology of
Fish, Monoa Terrace Community and
Convention Center, Madison, Wisconsin,
USA, July 17, 2012.

. Ueda H: Mechanisms of olfactory imprinting

and homing migration in salmon. Chemical
Signals in Vertebrates XII. Zoo and Wildlife
Research, Berlin, Germany, August 30, 2011.

. Ueda H: Physiological researches on

imprinting and homing migration in Pacific
salmon. 2" International Conference on Fish
Telemetry, Rhodes University, Grahamstown,
South Africa, July 16, 2013.

(XE) GF 41F)

1. Ueda H and Tsukamoto K ed. “Physiology and

Ecology of Fish Migration”, CRC Press, Boca



Raton, pp.1-188 (2013).

2. LH Y OR)INGEE - [FFAT =X L
pp.87-90 “H i E A" (i (LIS - K L
[ NIRRT, ALHEE R RS, AL
e i (2013)

3. Hayashida K, Fukaya K, Palstra AP and Ueda
H: Salmonid reproductive migration and
effects on sexual maturation. “Swimming
Physiology of Fish” (eds. Palstra AP and Plans
JV), Springer-Verlag, Heidelberg, pp. 3-17
(2012). Doi 10.1007/978-3-642.31049-2.

4. B, BEA, Rk, Ll
REATIE ST R OB ETEN R LU
TN =BT 2 D8, ) OV T8
g7 (PR R ERR) , Hola AR, SOCHT, pp.
141-163 (2011).

(& D]

R It

LHgEE
http://www.hucc.hokudai.ac.jp/~k15499/Ueda%2
OLaboratory%202013.html

6. WFIE

(D) WFgefzs

M %% (UEDA HIROSHI)

AeHgEE R - AL AEME 7 + — v KBS R
VR - %

WgeE#Es 00160177

() WHFe R @ &

(3) HHEAF I

(A #E= (YAMAMOTO YUZO)

(W) HHEAMEREEVISEHT - FE R
MeE®S: 60532405


http://www.hucc.hokudai.ac.jp/~k15499/Ueda%20Laboratory%202013.html
http://www.hucc.hokudai.ac.jp/~k15499/Ueda%20Laboratory%202013.html

