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Studies on the Organic Phosphates in Viscera of Aquatic Animals III.

Acid-soluble nucleotides in the liver of salmon

Nobuo Sekr*

Abstract

As a part of the biochemical study of the salmon during the spawning
migration, the acid-soluble nucleotides and related substances of the liver of
salmon (Oncorhynchus keta) captured just before arriving at an estuary for spawn-
ing, have been separated by anion-exchange chromatography (Fig.1). The
following nucleotides in male and female salmon livers were identified and
estimated; AMP, ADP, ATP, IMP, UMP, UDPH, UDPAH, UDPUA, GMP,
GDP, CMP, XMP, NAD, NADP and ADPR (Table).

These nucleotide patterns are similar to each other and to those obtained from
other fish livers. The amounts of adenine nucleotides and UDP-sugars found
in female salmon liver were higher than in male, while those of pyridine nucleotides
were somewhat lower in female salmon liver.
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KESWIE, C & I DRABDO LA B TEELBETH S L Lid 5 T 2w, Frlik
PORRIEESBRSOSHL T ID R ILAF FOSEMEL, COLERPRBELTVE LS
Bbh3, TGP0/ b TLh b OSSR, BENICH /L) DENDZ CERED TR D, B
E{LZEDSIFH & BUEEL, COE» S BRI RIT- T3, & T 2% 4 (Oncorhynchus keta) ff
P OBPI MRS I OV THRE T 5. 45 FRPOX 2L 7 KBz Tid Tsuyuki 5 33
Oncorhynchus tschawytscha DR T, EENICHA R AT EH, EFHIT X5 ICHBLRN 24T
5 & EbIT, ¥ OESNENE, SClFEZOIEBRKEIC BT A FROABRIERFNEDE» S5, Th
LORADERPHMBLLREEODBLELER, COEDDL, AN T TWFENIOY 7 ML
A B U BT 21T DT, 20ERP®MET S, 3129 7 FEO B N/bic
BB IVAFRESOELICDNT  —aB 2 B0 THETHET S,

ERFETBLIVCER

PBHE 1966 4210 A 28 H, JLifHE LBITIAE CHEE L2 L OT, WREMDOIDEEAGNS
MDY > (BB 1: RE 3.50kg, FFRER 47¢. 5, B XORAK I1: KE 4.05kg, FFRER
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115g, 9) X ordbdE (167°42°E, 53°18’N) T 196645 H 27 e U R4ES8 B 10 B3¢ —18°
~=20° KRG LIy 2ER LI,

RE LD FRERH, BEE FREED 2 EE0D% 0.6N-HCIO, TEMRHE Uiz, MHE2 =L
SEEL, Bonl ERRPIENRLEE, 7oA kHmroc b 5T o —itfiUic, BLEDERY
BT EBLNIFHEASOBI O+ 57 4 —, FEOHERFBOFELD L TT- e

G B T X0 1) OMAEEEBRAD 2 v b ¥ 5 6% Fig. LILRL, &ohis
BoDOSITEEE% Table WEH LI,

Fig. I1OABIFLDOE—212, XRHLVILF, R—ADEDTD B, WHESDE & Dowex 1x4 15
BENSLTHEIvR M 574 ~2T0, 3bX—N=2uav s 574 —iTdbpRlEResT
W, BB I(8) 5, Ad*, AdR, UrR. Hx, HxR, GuR, nicotinamide %, 2} 11(2) » 512
AdR. UrR, Hx, HxR, nicotinamide 2#H L7223, i 5 DRADIC #BEDKRRFIERS D> 22
hRHIN3,

B I 2 OESZEE LT, CDP ##ik (CDP-X) & Xa X hiR525, COFEIE Dowex 1x8
FEM 5 5 4T 0.0005N $EEEE 7242 0.00IN XAV 3 C L itk h AEEH I N2,

Y251t n-F 2/ —-Fili-K (2/1/1) TR—r—2u< b 57 4 ~%475 &, Ad, AdR,
AMP Ofitic RAd0.24 D= e K Y LBHED 22y FWEONBH, TObOIXEMRRINL L,
VU, ) F - AORISHBETH - LOTRN LAY 5.

¥~ HB X9 DESE, WFhbx—n~sue 574~ (B 24/ —~V-M-Fie”
YESY LRERR, pH7.5 (75:30)J itk h 4D R Ky FDBONZ, BEHEBEOKIVE»S @
@D L935& (RE fHiX, 2HFN 0.74, 0.33, 0.13, 0.05), @ DHRIBBEIL A2 boviz A max
253 mp (pH2), 246 mp (PH11) Zd b, Yo B, VR~ 2 & b CRHMINTZORBEAD 2Ry FTh 3,
@i UDPAH T3, @757/ o DEMRBIN A <2 b 25RTH, B { RitHR:s
Bollo QIdFY Y by rDRARZ bAVETRL, BY VB, Y E—~IM{/ICEFY o v 1 ENMITH
LTHLEVERETALE, BN, 7 adbOBEMEY »5%4T, XMP EFEELI.

¥~ 1113, EE GMP Td 535, HED ADPR 2 EA T3,

-7 MBI ¥—271313 UDP B¥EETHY, 77 LAy RED THRER2EL, D
R=— a2 574 —TEED UDP-Z'V 2 U ipic—37 5 (BEX: =2/ ~v-M-Erg
T U= MEER pH 3.8 310 pH 7.5 (75: 30), TS EETZAFN 30mm, 29mm B
B3], BEarIbic pH 2, 80°, 3043MIS 2 b ofbT AL Ao u BT 2 Lo DIRY 5 2

PR EICHEY T AR EBLNBEDT, B ZDHDIR UDP-F v uL e UDP-# 5
Zron BOERMTH S R LI,

¥~ N, OBIIE—2 141352 GDP Ch 55, DED AdR F A2 bV ETRTRAY
BETS, COLDITDVTIRKAETH 3,

WCALETHB LIS YR 2 a < + 55 7 4 ~DHEI L8 & — 2 % Fig. 2 1R Uz, JbimE
Vo i, RUR 10° 1 16 FETRE R RN TEERE L —18°~—-20° T75 BEBEF L4 D
’C‘bao

RIVAVEF - R~ ADESD 6 i3, Ur, UrR, Ad, AdR, Hx, HxR, nicotinamide $3#H 3 h,
T HBD KRR D2 h BET 5,

¥~2 B (Fig.2) iZ Ad & GuR L Hm3, KOEKRZEY~2 (¢~2 C) 3L LT Xa Td
30, WEOKXKFRAVEINTVE, ¥~2 Dk NAD ©h 3,

v~2% E, F, G izh¥Fh AMP, UMP, IMP Td %, ¥—2 H REHIE» S5 UDPAH %

* X7VFV ¥, R—20D#S2 Ad(Adenine), Ur (Uracil), AdR (Adenosine), UrR(Uridine)
DTE ( %b L 720
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Fig. 1. Anion-exchange chromatograms of the acid-soluble substances in the liver of male (extract equivalent to 47 g)
and female (115g) salmon, captured just before arriving at an estuary for spawning

Exchanger used Dowex 1x8 formate, 100-200 mesh resin. Each 10ml fraction was collected.
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Table Separation and characterization of acid-soluble nucleotides from the liver of salmon

[go61

Sex Male . Female
3 Per mole base Sugars after Content EAT Content
Fraction - Slzectra.l Rib Acid-labile | Total m%led acid C.(c’lmf,:?gng pmoles/g Fraction (?gmlf);?f;lndd pmoles/g
ype 1DOS€ | phosphate | phosphate hydrolysis identine wet weight - identiie wet weight
B 1 Xa | Xa - C 2 1 | Xa e
2 CyR CDP-X 2 1-CDP-X 0.02
C CyR 0.78 1.00 CMP 0.02, . 3 CMP -0:03-- o~
D NAD 1.70 1.93 NAD - 0.17 4 NAD 0.10
E AdR 1.05 1.05 AMP 0.38 5 - |LAd
: ‘ . ~2-fAdR’ |
3 | AMP
4 | non-nucleotide
F UrR 0.79 0.99 uMp 0.14 6 AMP 0.85
G 1 ; -7 UMP 0.18
) 2| HxR .| 1.02 0.83 IMP 0.08
"3 | NAD 1.93 0.04 3.33 NADP 0.17 8§ 1 |IMP 0.04
H 1 non- 2 | NADP 0.03
nucleotide 9 1 | non-nucleotide
2 .| UrR 0.96 1.94 N-acetyl UDPAG 2 | UDPAG
glucosamine } 0.12. } 0.27
N-acetyl UDPAGal : UDPAGal
galactosarmine :
3 AdR 0.85 1.50 unidentified 3 | unidentified
4 XaR 0.81 0.93 XMP 4 | XMP
1 1 UrR 0.88 1.96 Glucose UDPG 0.03 10 . 1 | UDPG 0.17
Galactose UDPGal } UDPGal } )
2 GuR GMP 2 | GMP 0.12
J GuR 0,95 1.08 GMP } 0.08 11 2 GMP }
K AdR 2.10 ADPR 0.05° 1 | ADPR. 0.01
L AdR - 1.10 0.95 . 1.88 ADP - 0.13 12 ADP - 0.16
M UrR 0.79 1.81 Uronic acid | UDPUA 0.06 13 UDPUA 0.15
N . AdR . 2.40 ) unidntified . 14 1 | unidentified : :
(o] GuR 0.84 0.92 1.99 GDP 0.08 - . . %2 | GDP 0.09
P AdR ATP 0.09 15 ATP 0.06
Q AdRS 1.02 1.08 AMPS or 0.06 16 AMPS or
AMPS-X AMPS-X
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Fig. 2. Ton-exchange chromatography of the acid-soluble substances in the frozen liver
of salmon
The extract, equivalent to 72 g of liver, was separated on a Dowex 1 x 8 formate

column.

7212 UDPH OB Th 5 H3, WIBIRIL A <2 F iz Amax 240mu (pH 2) 2580, 99D UFK
DAZ MVERBRLY, COLDOEFIITHATH 5,

Pe2 1, ©—2 JiVTFN L B—ORS TRV, TN EHRFNR GMP, ADPR tH#ES
h3, e~2 Kizt ADP, ©~2 L2 GDP :[REUI,

x g

FrFBEOR IV AFF N E — 3T TR RITo T a4D, =022 FRPDc 4
~  LERERI L TR D, oA LI BEBEERBDONIb S5, T H X FRIKOVT
Tsuyuki 57, 335X Forrest and Hansen” #3845 LUTWBRERE &, X 2L 7 FRSIIEEMI
PR 2B, FHizie, CMP, XMP ZiRH U7,

UDP-E5#4ETH %2 UDPAH, UDPH D4\ Tit Tsuyuki &id UDPAG & UDPGal D4 %
FWHTLBH, DRUDROERTHE, ¥4, =U<wx, 340 Fhhb b UDPAG, UDPAGal,
UDPG, UDPGal %#H LT b, Forrest and Hansen 35 LT3 T &<, AEOHMTIIW
LEP L AfkiC, ChbDbARBRCRHMINS DL EbNn 3,

RILAVE « R=RRDNTIE, TR DONTIRBEL IV, a4, =0 2DH/LEL
FEMED & —2 257k, AdR, Hx, HxR, Xa, 3EicAHIN 3,

RELVFFFEGERIR, 34, =0T RCENBZE, HIHDETHBH, SEORED, FEIRE
TOY rFEOMMT T/ EREA S, BERBIIHE V. HHEORITI, »22hOEBRED L
Nize BOFBIIVAFFESRIIPIZ, PF2URIVFAFE, 99022V AFF & D
1/2BETHZH, YYD IL3F R LAEDENE, HiiETi ADP SEOZEICKL
T AMP $472d, 1, PEASEBEDTRE UDP-RELam b AMP tRIRIENC &5,
OFLHRIRBEDET 2RO LTV E L5 b EALNGY, HEBEORGCLEFELZLOR?
ZRETIUSE IRV, AERICER Loy OB ERCIIR Y 2EMND D, FEILHT
AMEEDHIIE 2.8%, H# 1.3% Tdhoize COEIBEHE - BES OBE LTV 3 O THE
AN rMEOHEERUERICD 35, ENB TR COBRBEETH s A2ERAET L, WA
RORBHCEY 3 X 2L 4 7 F EELAHOZERIZRIRE.,

JCEEEY r FFROMTRER (Fig. 2) BB L I 30324 2 LIz BB 2 -2 251
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T3, CHhidBBLTHoHEEETIET, AVRETPEACHbEZU LD EEL N
2, CONEBRET CIRFRICBOTIRESED IMP $EK 3N 3 PR TIR, IMP OEHRIZAES
0T Xa BEEICBRHINI, COT L LFFRTOR 2V 47 FEOMER, BERRRD 3R
BERIEHDET, BRERPZHYRZBILRIFAAT, TOAK L HRSREOKAENSRDR TV

L5icBbns,

B 2]

RN E R OMBED Y 7 iz T, TR ORRIEEBRRS 20T L, TF=vXIVAFF,
UYL RILAFREBRBEDIICEND, IO ILFFFRl LABCEOREREZE.

¥ RO L b ORSIIEROESESMO7 T L bz a4 iCEED s~ 2TRT,

B ODX 7Lt F FRSOREEIHR L RP IO RIS,

FRRRORITIRD I b, HKEAEHRBY RN 2 B - T REETRR I RE T 3HEERLE T,

X o
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