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Toxic Substance of the Roe of Northern Blenny
1I. Extraction of toxic lipoprotein, lipestichaerin

Mutsuo HaTaNO

Abstract

A toxic substance was extracted and fractionated from the roe of northern
blenny, Stichaeus grigorjewi. The toxicity of the extracts for mice indicated
that the toxic substance was in 49, and 109, NaCl extracts, but not in the aqueous
extracts.

By means of ammonium sulfate fractionation for 109, NaCl extracts, the
toxicant was precipitated at 309, and 509 ammonium sulfate saturation. The
infrared and ultraviolet absorption spectra of both precipitates showed protein
nature. Initial extracts and each precipitate were separated into 4 bands
respectively, by cellulose acotate electrophoresis using veronal buffer at pH 8.6.
Band-a was in origin but band-b, -¢ and -d migrated towards the anode, and
the latter three were lipid positive. The electrophoretic pattern of each fraction
was distinct. Evident correlations between electrophoretic patterns of these
fractions and their toxicities were hardly clarified. The toxic lipoprotein fractions
were delipidated according to the method of Gustafson. The Lipid moiety was
positive of toxicity test but the denatured protein moiety was not tested.

These 309, and 509, ammonium sulfate saturated precipitates were found
toxic lipoproteins natured, the same as ‘lipostichaerin’ suggested by Asano and Itoh.
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F H X% Stichaeus grigorjewi X OLBENFEBICIE SHL TH O, ZOPITEREERE L
THIAIN TV 3, BIBIR—R 2 SOBRRZUTH3BEETH Y, BRoRhERT 38 TE
BURLVIEREELRRELE LREB I T 285, SR RETT £ O MBI RE I k 388 > Bk &
> T DEDOREPEDREIIA LN,

D FHXHEPROBEDBEORKIZ T IR IR TIZC 0, KHELDDD 38Kk 7+ Fo Thi
HIN3BEMDETH 3L L, TOBR: YR KEDREY 3~ b 2BEOSHET 3 LB ET
BRENRE & KB BHR S B DABENEET 3. 5K IDRECRA— 2 b)Y Fo iy
2T o> T EHERET U THBERAHEOBEBLED LNV 5 LT, ZOFEMENER
BET22LRBEDLVWEREL TS, —F Asano 699 {33 Y > 75X v u~—2 LD Thiele
B E->TANL 7 boABEREE = 2/ ~ VRBHBEBEOEBOEE L icEE 2B izidd, 10

¥ JEMEEASKEEH A SRR
(Laboratory of Food Chemistry, Faculty of Fisheries, Hokkaido University)
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% AR CHE 2T LVROOHICE > T3EO Y REHERAEL PR FNIEEZ2EDIZ, CO
LD ZNFN e, B-, 7-lipostichaerin ¢ 1AL, 36 RBRD= &/ — VIEHIEEIZ N/P D
EVHEMB02 LWMERZTTLEEIHLUTYREHED SR IERTZ4 R2ELIDTHBEL

(A) Minced roe (100g)

Extract 2 times with 100 ml
of distd. water and then
centrifuge 10000 r.p.m. for 15 min.

R 1
Roe residue Infranatant Surface fatty layer

lyophilize

Aqueous extracts

(Non-toxic)

(B) Minced roe (100g)

Extract 2 times with 100 ml
of 4% NaCl aq. (pH 7.0) and
then centrifuge 10000 r.p.m. for 15 min.

| I
Roe residue Infranatant Surface fatty layer

Dialyze against water
and then lyophilize

4 % NaCl extracts

(Toxic)

(C) Minced roe (100g)

Extract 2 times with 100 ml
. of 10% NaCl aq. (pH 7.0) and
i then centrifuge 10000 r.p.m. for 15 min.

]

Roe residue Infranatant Surface fatty layer

Dialyze against water
A and then lyophilize

10 % NaCl extracts

(Toxic )
Fig. 1. Non-lipidic extracts from the roe with various procedures
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5-lipostichaerin & &L T3,

I EE O I BN TEEYRVPIEEEYRTD 3 L~zd, VHEARLTARIDIO0TL
NODERHL»ICT S ENT ERE2ITLVY REHERM bFELSHFET 5 L L 2BDI2OTH
%?60

E RS LT ER

BB P i3 Fiske-Subbarow 1, N i3 Micro Kjeldahl #:. EEHEOEEII Biuret 5, BHED
BRXE 0 T 25~ ME (2259 2 R) 2EAL, BAEREL Y~ 3R EEEBRIZT
EFNRELT Sy » B TRERIFLVAX v — 82 BIMEEHC X - TRIEL 7. RIMBRIL A < 2
P (UV 22 b)) i3BRETHERES SV-50 12 X hRIEL, FIHRBRIRA < bov (IR 2
ARZ V) IBEEREEIRICLU TIT R - 126

BRI 30k R AR TR A BUKIC MRS 5 I3 IRB IR 2D B 2D 0.5 ~ 1.0ml % H 20-25¢
=Yy (NIH) i EBRRERE L SHOBEL RN I

B B4l 465 A 10 Bicd@EammaR el ah i > ¥ X 0 OpIiR e fvic.

FEREBENROMMZ S EOBY: ; Fig. 1 157708 {50 Bd o IRRE 2 RE U2 BR L,
ZFHFN 100 g 3L 100 ml OFIET 2 [H, HEA (A), 4 % &K (B), 10 % fHEK (C) L &b
RES F AV ~THECLIZOLELDE (10,000 rpm, 1543) 2474w, B EEHRE 2RO 12K
BEACBITL O b EEEER L RE E Ulze &M% < v XiCHEEL 1852 Tablel KR 7 L
BHTHBH, (A OBAER~Y ARBEIED NI, o125 (B) & (C) OREBREEME <Y
ZHNERTEME L 12 & 5 THRFERZRL CTEIEL Iz, 2 F¥ic (B) & (C) OFAwk) sHitHE
PRETIIDIERE L THHETOBERESEZPEL IOEE, 10 % &kl (C) Oo%4
2318.12 % ¢ BULMERRU 2.

Table 1. Toxicity test of each extract from roe with various procedures

Mouse te;t
Amount S ";"*" - —
Extracts qf Body wt. Doii ) Death
protein, %* Sex time, hrs
(g) mg ml mg/g B.W. 1me, *
Aqueous exts. |  — 21.0 s 1 4000 0.5 1.90 | Survived
20.0 3 40.0 0.5 2.00 Survived
23.0 3 50.0 0.8 2.17 5
22.5 Q 50.0 0.8 2.22 5
49 NaCl exts. 9.98 24.0 & 256.0 0.4 1.04 7
23.0 ? 25.0 0.4 1.18 7
21.5 4 31.0 0.8 1.44 Within 5
23.0 Q 31.0 0.8 1.40 Within 5
109, NaClexts, 18.12 20.5 é 16.0 0.4 0.78 12
22.0 Q 16.0 0.4 0.72 12

* in original roe wt.
** Route: intraperitoneal injection

EBEYROME, FELETORYE : AHRDOEER L HFig 2 KRTTE {HEU 10 9% Ak chit %
ToCELGER Y €= v A 2RHL, BAROAEZRAIZ, O3 HIRIC DUV T Table 2
2, UV, IR AR% bV Fig 3 & 4t e u—X 75— MEKHKBNC DL T Fig. 5 * Table3
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Minced roe (200g)

Extract 2 times with 200 ml of
10% NaCl aq. (pH 7.0) and then
centrifuge 10000 r.p.m. for 15 min.

|
Roe residue Infranatant Surface fatty layer
(Discard) (Initial extracts) (Discard)

Dialyze against

0.01% EDTA-water

and then centrifuge

10000 r.p.m. for 15 min.
1 |

Precipitate Supernatant

(PPT-1) ]

Precipitate at 30%
saturation with solid
ammonium sulfate
and then centrifuge

J Q |
30% satd. ppt. Supernatant
(PPT—2)

Precipitate at 50%
saturation with solid
ammonium sulfate
and then centrifuge

I |
50% satd. ppt. Supernatant
(PPT—3) (SUP)

Each fraction was dialyzed against 0.019¢ EDTA-water and then lyophilized

Fig. 2. Extraction and fractionation of toxic protein from the roe with 109 NaCl
aqueous solution

KRTELBOTH B, Y EOFE PPT-2, & PPT-3 kEMBED LN 2~ 72 57— MERKK
BORELL T EF NI LT 59 o BCRAINIESEFRETICEIHLT, ThbOFME
BHBERVEBABTH2EEALNS,

ot U HEAROBER(Delipidation) : v #EHEDOHIEEDH T Gustafson” HikePEFEA
Fig 6 LR, L7 » 120 Tisbb PPT-2(5.39g) & PPT-3(7.84¢) » & BIRE % 17721 Table 4
KRTRHERR . BEERE DO TREE Y v~ M 21720, Z20FMEL bR TR 2T o105
b DFERIZ Table5 &£ 6 LITRTBEYTH BN ruukna - 22/~ A THHINZEAREE
RycEMSRZYoh, BB o~ FOBR BT 5 L FAIRE EL 3 RAEREVEFLEE DD
THEBPENC EBHERINI, BB 7RBARMC DOV TRBFAER L 2 EHSRED LN BDT
BHRRIITLOTEROFEIRHATD 3,
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Table 2. Property and toxicity of each fraction

Mouse test
; Amount of Amax Dose
Fraction rotein, % N,% | P,% (mp) Bod(y )wt Sex | mip Dea,gs
g mg/g.| time, hrs.
mg ml gy
Tnitial 28.0 | & | 242 05 0.88] 24
exts. 19.50 11.45 0.60 279 26.0 ) ? 24.2 0.5 0.93 19
25.5 3 29.0 1.0 1.13 I Survived
PPT-1 0.20 20. 44 1.03 279 26.0 Q 29.0 1.0 1.11 | Survived
24.0 8 23.2 0.8 0.96 72
23.5 o] 23.2 0.8 0.98 84
PPT-2 6.36 10. 05 0.47 279 23.0 é 11.6 0.4 0.50 108
22.0 Q 11.6 0.4 0.52 100
24.0 3 29.4 0.8 1.22 | Within 21
25.0 Q 29.4 0.8 1.17 | Within 21
PPT-3 8.04 12.45 0.52 287 21.5 3 14.7 0.4 0.68 12
22.0 é 14.7 0.4 0.66 12
© 22.0 é 29.6 0.5 1.34 | Survived
SUP 0.10 — — 260 22.0 Q 29.6 0.5 1.34 | Survived

* in original roe wt.

40F

i 1
240 260 280 300 320

Wavelength (mp)

Each fraction was dissolved in 59 NaCl aq., pH 6.8
Fig. 3. Ultraviolet absorption spectra of each fraction
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PPT-1

PPT-2

PPT-3

L | i )
4000 2000 1500 1000 600

Wave number (em™)
The ir-pellet was prepared from 3.0 mg of each precipitate mixed with 600 mg of KBr
Fig. 4. Infrared spectra of each precipitate

Cellulose acetate membrane :
Separax

Buffer : 0.06M veronal, pH 8.6

Current : 0.5 mA/cm for 1.5 hrs.

Densitometer : Ozumor-82

Ponceau 3R Staining

Acetylated Sudan Black B
Staining

—
r e \\

-

e

0 10 20 30 (mm)

——————>  Towards the anode
Fig. 5. Densitometrie trace of an electrophoretic pattern of initial extracts on cellulose acetate

Table 3. Protein components in cellulose acetate electrophoretic pattern

Electrophoretic distribution, 9,

Fraction Poak a Peak b Poak ¢ Poak d
(0% 1n (22) @7
Initial exts. 2.2 9.9 81.3 6.6
PPT-1 3.4 20.0 63.6 13.0
PPT-2 3.7 16.6 4.3 5.4
PPT-3 1.1 1.7 86.8 4.4
sSUP 29.2 16.6 55.5 5.7

* The numbers in parentheses are a migration anodic, mm.
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Lyophilized toxic lipoprotein
Extract 4 times with 2 vols.
of n-hexane at—20°C and then
filter
I I
n-Hexane extracts Phospholipid-Protein residue
(Neutral lipids)
Extract 3 times of
2 vols. of CHCl,-MeOH
(2:1) at room temp.
and then filter
l ]
Chloroform-methanol Protein residue
extracts (Apo protein)
(Phospholipids)
Fig. 6. TFlow sheet of delipidation of toxie lipoprotein fraction
Table 4. Lipid and protein recoveries and their properties following
delipidation of toxic lipoprotein fractions
e mma e B J— = - e SRS = " -
Fraction Subfraction ‘Reeg/zery, N % P% | N/P** \Irg(litil;:
n-Hexane exts. 1.85 0.00 0.00 — —
Phospholipid-protein res. (98.15) | 11.41 0. 50 50.5 -
PPT-2 Chloroform-methanol exts. 20.18 0.82 1.98 0.9 160.7
Protein res. (Apo protein) T7.97T | 14.07 0.12 269.7
n-Hexane exts. 0.08 — — — —
Phospholipid-protein res. (99.92) | 12.55 0.55 50.3 —
PPT-3 Chloroform-methanol exts. 15. 57 1.00 2.51 0.9 176.9
Protein res. 84.35 14.06 | 0.15 207.4 —
i Wijs’ method ** Molar ratio
Table 5. Toxicity test; of lipid moiety of toxic lipoprotein fractions
» Mouse Test
Fraction Lipid moeity Body wt. | o0 Dose Death time,
® mg ml mg/g BW. hrs.
n-Hexane exts. 23.0 3 8.8 0.5 0.38 Survived
PPT-2 23.0 Q 8.8 0.5 0.38 Survived
Chloroform-methanol 22.0 3 8.8 0.5 0.40 48
exts. 24.0 ? 8.8 0.5 0.36 43
n-Hexane exts. —k — — — — non-toxic?
PPT-3 | Chloroform.methanol | 3.0 | & | 8.7 0.5 0.7 2%
oxts. 22.5 Q 8.7 0.5 0.38 24
* Not tested -



19707 PEE ¢ FH I yNEOEENE 1T

Table 6. Lipid composition of toxic lipoprotein fractions
by thin-layer chromatography

Fraction Lipid mooity | Lipid composition
n-Hexane exts. Triglycerides, Monoglycerides, Free fatty acids,
Free sterols and Sterol esters.
PPT-2 Chloroform-methanol Lecithin, Cephalin and Unidentified lipid (Toxic ?)
exts.
n-Hexane exts. Triglycerides, Monoglycerides, Free fatty acids,
Free sterols and Sterol esters.
PPT-3 Chloroform-methanol Lecithin, Cephalin and Unidentified lipid (Toxic ?)

exts.

Plate: Wako gel B-5, 0.25 mm, activated for 30 min. at 110°C
Solvents I: n-Hexane-Et,0-AcOH (90:10:1)
Solvents TI: CHCl,-MeOH-AcOH-H,0 (80:13:3:0.3)

ER B LU RE

FH X AR REYK, 4% K 10% EEkCERFRAEL &R, AlHnizE k3R
W54 9%, 10 % AR EELED iz, DXz 10 % R/ K BEGER 7~ <
= ABRIRIL ISR, 309 & 50 9% #AFNICE: (PPT-2, PPT-3) ikHEH: %Iz, ZhbHiz UV R
Y FVTIE 279 mp iICHEREINEHL, IRARY bV TH 71 FESTRBINS 1675cm™ ~
1550 cm ™ O BERIECBREF LY, ThBERETH 5L 2D,

3 LTIt b Biuret KISEBMETH Y, wrvw—X 727~ FMESKEIOERIZ pHE.6
TR~ T 3 Peaka, b, ¢, d D 4peak KNI N 50 % Peak OBMAERFAET 5 L3 TR
o123, Young® & & Hamano® D% 4 Ui ) ##E A EOESKIKENK, Bernardi 5 D=7 + Y §i
Y REHEOESRKIN L Y, PeakaldReHHE, Peakb it 7-livetin, Peakc it lipovitellin, Peak
di2 a-, g-livetin EHEEIN S, UL LWTFNRORSIZBNT S Peake B354 - & 3 E L EDHTH
B EDiI, BELEETITELSNIDRREB LD -1,

ILEN Y RBABERSRMERL, BERS L 7 REAERS & MU RR 2 MA 123K
WP E L EAIEEL Y 2, BHRE DV TREARERSCH 5L EVBBD LN, LD LD
WE o< bOER, LyFr, ¥y ) LS EARIRE S AREIEBESL by, ikl B
FUTEZ 3 LRFATIRED 3O TRENERNC EMEEINT. T 7HBEARRSCOVTR
BIEEORIERRSD, Frankiva - 25/ —VBETERS 5 kB XREKiTH U AREL
2RO TERORN 2T sb i o1z, (BHERMC BHBZVWC L3RBT HERTITFET
»3.) H-TEAGEIOEEOFER RHTH 3PBEER T2 5010 VREREVEETH S
T & &b UT Asano 59 OEMEY *EHE, Lipostichaerin ¢ RFIEHO 4D EEA SN 5,

Pl Asano 5 &[RRI S ERHBH U 728tV # & B % Lipostichaerin ¢ H7 2 C &it L1z,

L} L

ARFRC RO TEFHEHBA NS KRS ERE—-S8@cEsOmfsEe 1),
T ERBRIC OV TR R B R, REAFR OV TIIAE ARERTHK
YREOHFER L >120 2 L BLTELABHOER2# T,
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