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Toxic Substance of the Roe of Northern Blenny
VII. Further characterization of lipostichaerin

Mutsuo Harano

Abstract

In a previous paper a study was made on the toxic lipoprotein, denoted
lipostichaerin, which was isolated from the roe of Stichaeus grigorjewi. In this
paper further characterization of the lipostichaerin will be described.

The lipostichaerin showed homogeneous with chromatographically eriterion
(on hydroxyapatite) and gel filtration through the Sephadex G-200, and the
chromatographic component according to Bernardi and Cook, was evidently g-
lipovitellin which had a molecular weight of 4x10% and the total amount of
lipostichaerin reached 14.49% of the original roe.

The LDy, by intraperitoneal injection into mice, was 180 mg/kg and no
hemolytic activity was seen on sheep red blood cells.

The lipostichaerin was delipidated according to the method of Scanu et al.
The lipid moiety (22.3%) was toxic and the protein moiety (77.7%) was nontoxie.

The lipid moiety was then fractionated on a silicic acid column. The only
Fraction 3, eluted with CHCl,-MeOH-H,O (65:25:4) mixture, was toxic and it
consisted mainly of phosphatidylcholine and a toxic phospholipid.

On the other hand, a livetin fraction of this roe, and protein fractions, 0.5
saturated precipitates, of muscle and milt of this fish were nontoxic.

These experiments indicated that the toxic phospholipid (0.23%, in this roe)
of the lipostichaerin is a certain phosphatidopeptide.
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EIHY RIBNTFHFAFIHIEE DFERT > € = ¥ 24 & FHEEELEIC S D lipostichaerin D
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ERE LUER

ERFE:

S, RIRRIRAR 2 b v (IR 22 b ov) OREB LOFHERBREI I SEERY L RRTH
395, 50% BHE (LDs)® 12 SWJ %< ¥ Ri¢ lipostichaerin % 2 ZHIERNERE (1. p.) L 725
LAz 31 3 = 9 2DPEFE D> & Behrens-Karber #ic & » TEEL 12,

SFEIT Andrews® O FHC L b 7 7F v 2 X G-200 % B THIEL 12,

LEA (pH) 38~ O pH © M/15 BBigE g2 e vo—~X - 7 &5~ FEBERIKE) (0.6mA/
cm/50 min. ) 2f722wy, pH L BEhEEREE OBIRI YR 12,

lipovitellin OFEI Tiselius? i XA NA RaF o724 - H5 6282 2F 20 E0H
H%585%> 5 Bernardi & Cook 65 OFEHERL 1dd» TRIBEIT L -0

B onTiR 7o 2a v\ it 5 TRIEL.

50% FEfLEAL (H.H.U.) i3 v v offfusRic 3 2 3% % Herbert & Todd 59 OFHEL T
ﬁf; ->T26

SEER Y DANE & 2 OMRRIZ Y 4B S 5 A s u<w bk (Mallinckrodt 1, 110°C, 24 ByfiiEHE) ik
bR, BIRE 2 OB RIBEC 3SESCAEL, BB n <t (TLC) ik » THRRMKE2Z
BRU b TLC OFRHIBERD LI vARTH 5,

R ATRO BN 2 ZhEh 1096 B A 2/~ E & b REFPTRRML A F =2 FN

L DB HFAIuLS S 4~ (GLC) itk » THRHELIZ.

BHH:

& 3V TRz & T AD lipostichaerin 2{ERL 12,

lipostichaerin O#y:

BV TIRBER OB~ T2 0 2 OBIREIE Fig. L IZRTEBOTH S, TbLFF X HIR%E
1096 RHIKT < bR A URH 2177002 EIEHHE 2 Bk U I it ki BRIGERR T e = v & %10
ATCHAE 2172 512, B5hIcBEL RTENCHBT » €= 9 A AFvKEIRENA, FHEOE
E4r & LT 509 #AFnFELE (PPT-1, 509% reppt) %87, Db DDIFEMIZ Gofman OFAMEREL
T & o TET220 lipostichaerin 2 EEE Y X/ EHK (1.063>d>1.21) O subfraction HDLs & LT
(=X (e

[ Northern blenny roe J
| Extract with 10% NaCl aq. pH 7.0°

[

Surface fatty layer
(Nontoxic )
PR | Precipitate with (NH,),SO,

I 0.5 saturated precipitate |

Purify with preparative ultracentri
fugation or hydroxyapatite column

I |

Livetin
(Nontoxic)

Purified lipostichaerin

(toxic)
14.4%

Fig. 1 Purification of lipostichaerin
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The column, 2.0x50.5cm, was equilibrated with 0.2 M potassium phosphate buffer,
pH 6.8. Three elution steps were used, namely, 0.2M, 0.6 M and 2M potassium
phosphate, and from each collected 2 ml.

Fig. 2A Chromatography of 0.5 saturated precipitate on hydroxyapatite column

I ) XBEABEONMETHEN A Fa X o708 4 b - 554 2= Mz X5 T50% 8afn
L (60mg) O - FRERA IR, Fig. 2A wiRTCs{ 0.2M BRBREHRTHEHINS
livetin [X43 & 0.6 M BB EECHEH SN S plipovitellin RSB INTz, LA L elipovitellin i3
2M BREERCHEBINIDOTHABEHINT CORBHUIFEEL Zh 5Tt LItk TL DK
#it X b KEIT lipostichaerin (g-lipovitellin) %2R U —EDOERICHLL 12,

lipostichaerin @ig—it&:

KieF v Y 9 2BLKIKE,

77579 X G100 OF ViR X 5B R B I, FERI

BT ISNAFaT XU TREAL - AT 2uI b BIFEITF v I RG2001CL 55V
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Purified lipostichaerin was eluted
through a column, 1.4x24.0 cm,
and other condition was the same
as in Fig. 2A.

Fig. 2B Chromatography of purified
lipostichaerin on hydroxyapatite column

Absorbance at 280 mp
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Tube

Purified lipostichaerin was eluted,
through a column, 1.7 x55.0 cm us-
ing 0.5 M NaCl, pH 7.0, as a eluent,
and from each collected 1 ml.

number

Fig. 3 Gel filtration of purified lipo-
stichaerin on Sephadex G-200
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WBTHRE 2T 12, ZORRIBZZNEN Fig.2B & Fig. 3IGRTERHTHD, LFhitkn
THYH—TH3C 2RI,

lipostichaerin OB E (LD;,):

lipostichaerin MF M FRIE Table 1 KRTEB D THEH T OFRED S Behrens-Kirber iz &
- T LDgo 2K % & 180 mg/kg DEZRL 12,

Table 1 Toxicity test of purified lipostichaerin by intraperitoneal
injection into mice, SWJ strain

Dosage Average body wt. ‘ Mortality Average death
(mg/kg) ® Deaths no. %) time, (hrs.)
500 15.0 6 100 48
300 18.0 b 83 70
200 19.5 4 66 70
100 23.5 2 33 72
50 21.5 0 0 —

Six mice used for each group

lipostichaerin O#4R:

BERVS) OFER & AEBOREE L 2 H DY T Table 2 1772, ¢ DFER lipostichaerin i3 BHE
Y BEAHETHFE 4x10° O glipovitellin & FIE 3, LDso(s. p.) 180 mg/kg DEMEEZFL T 5,
A5 RIMERAHER & U TRBEMERBED 5 T 3 FIEETREEAREE L TOMKEE LT3
L ERRBDI,

Table 2 Characterization of purified lipostichaerin

Lipoprotein form B-lipovitellin Total nitrogen* 12.16 9
— High density Total phosphorus* 0.889,
Hydrated density (1.063<d<1.21) | Sugar (as hexose) Nil
Flotation rate, S¢,.,* cal~2 Lipid moiety 22.39,
Molecular weight 4.0x10° Protein moiety 71.39%
pH 5.8 LD;, (i p.)in 72 hrs. 180 mg/kg

Amax* 279 my Hemolytic activity No hemolysis

E{gfn at 279 my* 11.7 Antigenicity* Complete antigen

* See the previous report!»’

ERRS L BETIOMR:

NARadFLTIE4 b 5 asuvbitd 5 TES NI lipostichaerin 3.0g % 3fERED 7 n
g h - x4~ V(2 REEHITURHEL, JEERS 0.67 g (22.3%) X BATEA(77.7%) Licy
BEL T2 BRI OWTIREEPDDOFEMEREE (Table 5) D72HIC Scanu 510 OHER LIzhio
TRIEZFTZ 5120 CHBE DHEIRITDWTIE Table 3 iILRT EBH Th 3 MBERBIIESIERL b
ZOBERRUI, ¥ HHU i236mg/ml T, Blic+ ¥ XHIIRE bFMLIZY Lo F o O
(38ug/ml H.H.U.) & H#kd 3 £ 49 1/1000 DI X T & A FBEMAEIR TV DS, DT HOBEMEIRE
BB IEERSOPREETAHMBEDOIILLF LRl DEEALNG, —HFEABSICINT
i3 Vitellin (BEAE) CHEMIEEST IR S0, ZEREE L TOHE%%2 AL lipo-
stichaerin D #h & ILBHFTD 5 C L HBT|ED &1l
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Table 3 Properties of lipid and protein moieties of lipsotichaerin

Lipid moiety Protein moiety
Recovery, % 22.3 7.1
Component Bound lipids Vitellin*
Toxicity Toxie Nontoxic
Hemolytic activity 36 mg/ml H.H.U. No hemolysis
Antigenicity Simple hapten ? Complete antigen

* N: 12.76% ; P: 0.18%

ERBAOFE L T OME:

BRO & & (REMMCDOARESTET 5 D TRESS (560me) 2y ABaIaruviink
353E % 3R%, Table 4,5,6 R THEREE

ZDfER, CHCls THM AN Fract. 1 REFEENED LM TPEREZERS L TI2ESTDY,
it CHClg-MeOH (7:3) THEH 3N 3 Fract. 2 BBV LF L2 27V 0 2ERDEL
WEDOYVIVvyF U 2E0RRBREES Th o2, BHBED CHCl-MeOH-HyO (65:25:4) THEHI3N
% Fract.3 23R, SHBIEEOEMLLF L ORELEDLNZESTH -2 BB L OH
40 IR A2 b ViX Fig. 4 IRTEB O TH 3,

& S HE SO N AR :

BISHE S OREER%Z GLC ik o TRIBUTZFERIZ Table 7 WRT LB Y TH B, i
EEM IS S (Fract, 3) ORISRV 1 F VB, ~9F w8 XF7VCBBIN
A2 &F e BT, PHEE BREEESOZNLHET S EEETETEEORBRL T3 2 MR
»ohr,

FHAZABAS SCMAOEAR L livetin OMERE: ‘

FH ARSI OHERE2 2R Fh 3RO 10% &K (pH7.0) T 3EHB 2T, Bani:
AHBRCRR 7 T = v 28RV 20 A THETL 509 ML 2E1, hoDbDERE
i lipostichaerin O EEBRRPICES Ntz livetin it DWW T b FERABR 21700 Table 8 iRITHE
PHRIIVOTRCLFEREBD LT o,

ERE LU

F# X AR OEEWE lipostichaerin i3 Y REHE & U TIRPRFEL T 3H, O DOD
#RIZ DU TId Table 9 IZRTERH TH 3,

Table 4 Fractionation of lipid moiety on a silicic acid column

Eluted Eluent, - Yield, o ..
Fraction | CHCl,-MeOH-F,0, (ml) | 9% | N % | B % | N/P* |Iod.V.**| Toxicity
1 10: 0 : 0 (150) 6.1 | Nil Nil - 182.9 -

2 7: 3 :0 (150) 38.9 | 142 | 3.47 | 1.1 146.2 +
3 65 : 25 : 4 (150) 15.0 + + - - +

* Molar ratio, ** Wijs’ method
The lipid moiety (560 mg) was chromatographed on a 10g silicic acid column,
1.8 25 cm.
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Table 5 Toxicity tests of each eluted fraction and a protein moiety

Dose .
Fraction Body wt. Sex Dea;lll's time,
® mg mi | mg/g B.W. (hrs.)
21.0 5 21.6 | 0.50 0.80 g‘u’w‘ﬁ
27.0 9 91.6 | 0.50 0.80 urviv
Eluted fract. 1 24.0 5 | 194 | 0.45 0.81 Survived
21.0 ) 17.3 | 0.40 0.82 Survived
22.0 3 17.6 | 0.60 0.80 57
92.0 Q 1.6 | 0.60 0.80 50
Eluted fract. 2 20.5 5 | 10.3 | 0.35 0. 50 Survived
26.0 ? 13.2 | 0.45 0.51 Survived
Eluted fract. 3 20.5 s | 10.2 | 0.50 0.50 22
21.0 5 10.2 | 0.50 0.49 24
22.0 3 36.0 | 0.40 1.63 Survived
24.0 9 40.5 | 0.45 1.68 gurV}V:g
Protein moiet 922.5 5 27.0 | 0.30 1.20 urviv
rotemn molety 2.0 5 | 3.5 | 0.3 1.26 Survived
22.0 3 22.5 | 0.95 1.02 Survived
18.0 ) 18.0 | 0.20 1.00 Survived
All mice (NTH) were injected intraperitoneally
Table 6 Lipid composition of each eluted fraction, 9,
Eluted Free | Free fatty Sterol Toxic
fraction MG sterols acids TG esters Lec | Lysoleo | Cep phLL
1 7.6 | 8.5 9.6 145 | 59 | — — - -
2 — — - — — | 2.7 tr 11.2 2.0
3 — — — - — | 96 — — 5.4
total 7.6 | 8.5 9.6 145 | 5.9 | 35.3 tr e | 7.4

All values were based in lipid moiety

Abbreviation: MG : Monoglycerides; TG : Triglycerides; Lec: Lecithin (phospha-
tidylcholine); Lysolec: Lysolecithin; Cep: Cephalin (phosphatidyletha-
nolamine and phosphatidylserine); and Toxic phl: Toxic phospholipid

% ,Transmission

L

4000

2000

1500

Wave number, em?

Fig. 4 Infrared spectrum of toxic phospholipid fraction, eluted fraction 3, passed in KBr
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Table 7 Fatty acid composition of each eluted fraction, %,

Cn:m 1 2 | 3
14:0 L6 2.3 5.1
15:0 0.5 0.7 tr
16:0 20.1 24.1 9.8
17:0 1.4 1.7 1.9
18:0 4.9 6.9 22.8
20:0 0.5 tr 0.1
Total satd. acids 29.0 34.7 39.7
16°1 14.2 22.0 14.3
16:2 2.1 0.1 3.7
18:1 29.9 22.8 34.1
18:2 2.4 2.0 tr
20°1 3.3 tr 0.7
20:2 0.4 — 11
20:4 0.7 5.8 0.4
22:2 8.0 2.0 6.0
22:3 - 6.3 -
22:6 10.0 4.3 -
Total unsatd. acids 7.0 65.3 60.3

The condition of gas liquid chromatography was as follows:
Hitachi F6-D gas chromatograph; DEGS column length 2m (3 mm,
i.d.); Column temp. 205°; FID temp. 300°; Injection temp. 300°; N,
pressure 0.6 kg/em?; H, pressure 0.6 kg/cm? and air pressure 1.2 kg/cm?

Table 8 Toxicity tests of 0.5 saturated precipitates of muscle and
milt from the blenny and livetin from its fish roe

Body wt. Sex Dose Death time,
(® mg | ml | mg/g B.W. (brs.)
25.0 Q 51.0 0.55 2.04 Survived
Muscle* 24.0 5 48.3 0.50 2.01 Survived
25.5 Q 51.0 0.55 |- 2.00 Survived
23.0 Q 33.7 0.60 1.43 Survived
Milg** 24.0 5 33.7 0.60 1.40 Survived
2.0 Q 33.7 0.60 1.34 Survived
28.5 ) 30.0 0.60 1.05 Survived
Livetin 2.5 ? 25.0 0.50 1.02 Survived
21.0 Q 20.0 0.40 0.95 Survived

Also all mice (NTH) were injected intraperitoneally
*N: 12.789, ; P: 2.78 9 ** N: 13.35% ; P: 1.309%

Table 9 DR S Z D b DIZFIE Y 2B AED 1 g-lipovitellin (3 FE 4x10°%) THb, 2 DFH
% (LDso 180 mg/kg) it Gleason DFHEEUED 12 X 5 & 4EE (very toxic) THIDKESMEBEDH &
{ BT a7 43, Fuhrman 5 W 2 X % Cabezon OAIIEDIE (LDso 150 mg/kg) &3EEIL
T3, 122D DIXBMPT TN & b BD NI, 23 elipovitellin DFEFEIZZED 6 Nt H
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Table 9 Summarized characterization of purified lipostichaerin

| Lipostichaerin Lipid moiety Protein moiety

Designation B-lipovitellin Bound lipids Vitellin
Hydrated density High density — —
Mol. wt. 4x108 — —_
Toxicity (i.p.) 180 mg/kg LD, Toxic Nontoxic
Hemolytic activity Not hemolytic Slightly hemolytic | Not hemolytic
Antigenicity Complete antigen | Simple hapten ? Complete antigen
Lipid content, (%) 29.3 100. 0 Nil
Neutral lipids (%) 10.3 46.1 -
Phospholipids (%) 13.0 53.9 -

Lecithin (%) 8.5 35.3 -

Cephalin (%) 2.7 11.2 -

Toxic phospholipid*(%) 1.8 T4 —

* Toxic component (Possible phosphatidopeptide)

SN EFOREIZONTRRHETH S, 356D lipostichaerin % JEEHN & BEAMSICIHT 3
LERRIRERSCOAFELEABMCEIED s s, C OFRERS D kit BIERHK 54%
PEDIN ZOKMAFR voF L THHIEMBIERLVETH 203 7.4% (lipostichaerin (TR T
1.8%) &3hTw3, '

COBERIERIL >V X HBROBERA2RETIEELERLZZ3DOTH 3, Z0HRI 2
BRIV A A E s~ KTHEHINZ S BOBEREL VBEEREFL, EENN(TLC)

Rid=r R YU RIBBMT IS IR ANZ P bbb iz e X FVEES, X744 FiEE, BBEs
EOFEPEDONZ bDTH B, T 2OBBRIEHERII NV IFUB NFYF 28, AF7Y

Y, F Y LT BB RS (81%) & UBEAEFBESEL T/, EDER»S DD
{2 & 3 D Phosphatidopeptide Th 3 L E P FHEINBHLZHEH IR 3 MMIBHBRE L5 D
TR &4 FESCEETEEDLEEALNS,

HBELTH ¥ X ABHEBEOBHEIL OV T b EEOHERRML 2o hic § iz 0
S NTELERIIBRICDAREL TVB L EEEDI,

L -

ARG B 12 b WIREMEE 2 B - 12 RFE A BAMBIR L S O IRAREIR 1 E IR L #Bh
BROVIIO IR R EMEA S RBIRIC IR CBM T 5 L L b, BHRBREIT S o ARFMERE
—BhEag, FHRFLcELBHOBRERT 3,
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