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Toxic Substance of the Roe of Northern Blenny
V. Antigenicities of Lipostichaerin and its toxic phospholipid molecule.

Mutsuo Hatanvo and Ryoji Arar

Abstract

This paper describes the antigenicities of the Lipostichaerin and of the
toxic phospholipid as a toxic component.

The Lipostichaerin was injected as an inoculated antigen into the palm of
the limbs of a male rabbit. The antiserum was obtained from the blood collected
from the rabbit’s heart 31 days after inoculation.

The precipitation reaction between the antiserum and Lipostichaerin and
between the former and apoprotein, the latter two being used as tested antigens
showed positive, respectively. The optimal proportion in Lipostichaerin - antiserum
precipitation gave a ratio 0.04 mgN of Lipostichaerin to 1 ml. of antiserum. All
the mice injected intraperitoneally with the Lipostichaerin-antiserum mixture
died, and also in the case of inoculation of the toxic phospholipid - antiserum
mixture.

The precipitation reaction between apoprotein absorbed antiserum and Lipo-
stichaerin was perceived not to be a complex hapten.

Judging from these results Lipostichaerin and apoprotein belong to a common
antigen. Moreover this antiserum Jlacked the ability of neutralization. On
the other hand, lipid moiety of Lipostichaerin had no antigenicities as a complete
antigen and as a complex hapten. But it was not clear whether the moiety was
a simple hapten or not.
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EHLIIWHY XTI X HIIEOEMI Y REAHE, Lipostichaerin IFEEL, »DZ0D
BBy (7H#EHE) RizBHRAED A0, BERSPRERET 25 3BOBBEECEHEED
HBLERBHI,

TTIERFESY RARMROBEMER VRBAEEEL CObDRBEFNC MV 4 KL
UBACE L OESHIFELUTORESEZED T3, CHICHL TRIESD 13R85 & Oy
FEVARELTOBMBRZE > TR EHEL, 25k 20OFBRIEANEN REEORBER
EEROBENE DL LTV B L L2 bAREEHE (Hapten), SHCBMANT 7 Tiz/eh 5 5 b L HE
LT3,

EEOREBEOCEL I NI HIIROFEYEIZ Y HXBEEE UTHEEL, s 20hEEING
»ABOBBEIC  BREERDIZOT LN LTHIT OV THREZN/SERE & 3 LDIEERZTS
vy 2, 3DHMRRHBIIOTHRET 5,

* BG4 BAKERSES (BR) 1 TERRE

IR EERA SRR R
(Laboratory of Food Chemistry, Faculty of Fisheries, Hokkaido University)

— 325 —




i Xk &k B & #® [XXL 4

ER B IV ER

ERRIE
(1) SfEHiR s & OB SRR
CETr A AINESE 10% AHAKTHIBL C OB OV TR T L = Y A fE BT v, B
5t 5096 BRI IE % KIC BT R ER 21T o712, C OB b 12 FE Y ®¥FHE, Lipostichaerin
PHREHES L ORBRISAFRE UTHERAL 2, 20Kz N, 11,15%; P, 0.62%; Liposti-
chaerin & 85.09; LDso, 200mg/kg (5. p.) TH 59,

INEERERARE : LC7HEAEERL Y, CO7HRE A B I AFERKTH 5 Liposti-
chaerin O—&f% Scanu 6% OFEICLE > T—-20°C T g/~ =~Fib (3:1), RNTx~7F
NCREERAS 2 HBRELUEBEARSTH %, 20 L0DMHRIZ N, 12.69%; P, 0.17% THEMHZH
HoNZNEDTH 5,

(2) pRRBRAES

BiZ0 Lipostichaerin D3 » M MIEHE L R -HERTRBRC AN, COFEMERIZ IV X

HIPE % 7 e b THIH, R - FARERELUEBERT ¥ Mo AERT Lo, BOhiiT 4
PR (BIEERS) s/ ~ATREL T2 ~VARBE (Y779 0KS) 28D, &
DD runkiva - 2F 27—V (2:1) 2MATHERIE, FBUEEEDOx &/ ~VvEeMATAEL
IIEBENTH %, CDHDODMIRIE N, 8.38%; P, 3.61%; k¥, 73.8; LDy, 60mg/kg(i. p.)
Tﬁ) 56)0

(3) PuiniEOFH

THRERSET 19 AETHET L RES Y4 Y (B (KE 3.8kg) %FAL, REHRRF (BE
126, 0mg/ml AR AEK) 0.5ml & Adjuvant (Difco $, Incomplete) 0.5ml, %2RB& - Ak
QPO ORICEEREL 17, EEZZNFN 158, 30H BRESIK X PHEEBMLE - N iciEe on
T, Lipostichaerin 2HH & T 3LBK G X O FHAEBO LR 2B D -OT (15 BAT) 1: 1, 500;
30H HCit 1:3,000), F31H Bic.Og b B L 2 /L 72, '

ERBR®

(1) BRI X 3 HAMEORED

YR b 56°C, 30 D BLEITL » MES 75 € 7T A ERTHRL, BEEKIC LS
LR S o b bIUME O MRS L b e Rd 1z, Ui 37°C, 2RI TITZ2 o150

(2) BABKE IBRBHORMED

FTEFRRBRE U THME %2 2 h ZF A Ak THEERRL, 37°C TRAKIC L 2108 O &
REFFOCHELVARDTREEDR CBEDONIFE2RDIL, ROTLOFRIVBEOINNLEDEZ
DR B OMOuRIC VT, 3 5RFIMFEE—EIK UHFE % C b  EERR L CIERZfii%zX
2% S

(8) BpEmERE

ATERARKD 512 19 Tween 60 KISIRICRE 2B IR -0 L, KE 15-25g D= 9 X (NIH)
RSN (i p.) Uiz,

EBRER

WER-hikoR#Ek:

KB U CORB-HER 285 DX RAER & - TREIL 2RO 1205, Ch b DOFERIZ Table
1& 2RFTEBHTH S,

T72bb Table 2 Risi 2ESF 3B h BEFNCAL 35T, HUH (12 16 mgN/ml) DOFRRAEEK
it 500 £ (E& 0.2ml/0.5ml), FI-HOERABTHE0T FEE HLEE = 1/1260:1/4=
1:312.5 $TbbEHME s UBERD 312.5 ERRSYUEE 2 h, HiliE 1ml e UHE
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Table 1 Box titration between Lipostichaerin and rabbit antiserum

Dilution of Lipostichaerin* (1: )

0.99% NaCl

250 | 500 | 1,000| 2,000] 4,000] 8,000 16,000 | 23,000 | 64,000 aq.

ol # | 4 | o | # | w | # | + - - -

- ol # |t | 4w+ E] o+ |+ - -

Distion of g\ 4 | & | + | # | # | + | + + " -

: sl - | - | - ||| +] = | £ | - -

6 - |~ |- -~ + | x| - -

0.99 NaCl — — — — — — — — — —
aq.

Criteria of the reaction:
—: negative; 4.: doubtful; +: weakly positive; 4 : positive;
4i: completely positive
4, 4, +: Precipitate appears sooner

* Initial Lipostichaerin concentration: 12.16 mgN/ml

Table 2 Optimal proportion in Lipostichaerin - antiserum precipitation

Tube no. 1 2 3 4 5 6 7
500-fold dilution of 0.5 0.4 0.3 | 0.25 0.2 | 0,16 0.1
Lipostichaerin*, ml
0.99% NaCl aq., m! 0 0.1 0.2 | 0.25 0,3 | 0.3 0.4
4-fold dilution of antiserum, 0.5 0.5 0.5 | 0.5 0.5 | 0.5 0.5
ml
Visual inspection, min. 27 27 26 24 15 17 18
* Initial Lipostichaerin concentration: 12.16 mgN/ml.
Table 3 Precipitation reaction between apoprotein and rabbit
Lipostichaerin antiserum
Dilution of apoprotein* (1: ) 0.9%
250 500 1,000 | 2,000 | 3000 |NaClag
Dilution of 2 R + +# + % -
antiserum 4 H#* # + + + -
1: ) 8 + + + + + -
0.99, NaCl aq. - - - - - -

* Initial apoprotein concentration: 0.10 mgN/ml
** Visual inspection

0.04mgN HsEHEHE BHI NI,
THRESEERGHRE 5 MERS:
TREAERZRSHRE : T 50hBRGRFE L HMEY 2 F MR UEREIC: 2882 72 -
12o T OF5EIT Table 3 KRT &) THIMEIK 7 REEE KT 2 SRHEOFENED Shit.
— 327 —



ik Kk E & B [XXI, 4

Table 4 Neutralization reaction betweeu Lipostichaerin and rabbit antiserum

Lipostichaerin*: Average Dose of Lipostichaerin** Death | Average
Antiserum mouse body| (mg/g. bod death
(vev) wh. (g) | (ml) (mg) [MEE VOV RO time (hrs.)

1:0 26.0 0.50 25.0 0. 96 3/3 14

25.5 0.30 15.0 0.58 3/3 26
1:0.1 - 245 0. 55 25.0 1.02 3/3 14
1:0.5 26.0 0.7 25.0 0.96 3/3 14
1°1 26.0 1,00 25.0 0.96 3/3 14
1:2 27.0 0. 90 15.0 0.56 3/3 21
1:3 28.0 1.20 16.0 0.53 2/3 18

* Initial Lipostichaerin concentration: 50.0 mg/ml
** All mice injected intraperitoneally

Table 5 Neutralization reaction between toxic phospholipid and rabbit antiserum

hosT}(;(:)zllic . Average Dose of toxic phospholipid** Death | Aversge
P Anlt);iserll.:m ’ mouse body (mg/, death
) t. (g) (mal) (mg) & B0 ltime (hrs.)
(viv) wt. g body wt.)

1:0 24.5 0.50 5.0 0.20 3/3 36

18,5 0.40 4.6 0.21 2/2 36

1:0.1 21.5 0. 55 5.0 0.23 3/3 39

1:0.6 2L.0 0.75 5.0 0.23 3/3 39

1:1 2.6 1.00 5.0 0.23 3/3 39

1°2 18.5 1,06 3.6 0.19 3/3 39

* Initial toxic phospholipid concentration: 10.0 mg/ml
** All mice injected intraperitoneally

RN PR

FH X HIPEL bR U -3 Y #FESE, Lipostichaerin 13528 3E & U THifk (Jhias) e
BEHETICEBALNIY, CORMBELHTER (Antitoxin) 25HT 30E» 2RNT 2120
RO E L EFR—TBERPIRBR 2T -2, T2bbHKE (Lipostichaerin) —E& (50,0 mg/ml ;
5,58 mgN/ml) iICHMFE XL DBRECMAT, BAL 37°C, 2EBIRE IR0 v 9 iCERERN
B PTo o1z, COFERIE Table 4IGRTERBHTH 3,

%12 E& Lipostichaerin DE & FHEICEEBTEE (10. 0mg/ml; 0. 84mgN/ml) 2T 4 E&
247720 Table 5 WKRTRERZ2E,

TabbihoOEE» S,  OhtiiEidLipostichaerin 3 X M BIRECH T 2HER (R
PRHE) 2EFL VI EPHELLICINIY, SHIRIELY T TIRERERCHT 3wy 2
M PFEED 20 & 2HEL T 3,

MEBEERONT T & LTOERICOWT:

HREDT &K FH X HIPB L b AL 72 Lipostichaerin 3582 HH E LU TOMBEET 5 & & LT,
ZOEAMS (THEHHE) LARCESHROER AT AL, AERBRR BT
Lipostichaerin DIREMS Td 2 BHEBIFEICDNTANT 72 Th 3 b B 2 AEMBEGCR N 2
T8 o120

TPPUME 2 ml (AN AEAKC R L2 7 REEK (0. 04mg/ml) 2ml %A, 37°C, 3R
KIiE3 QDb —BKECHEBEROIEZIT0 2 RO 7 28 HERNLE2AML 12, C
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Table 6 Precipitation reaction between Lipostichaerin and apoprotein absorbed serum

Dilution of absorbed serum (1: ) 0.9%
8 16 32 64 128 256 NaCl aq.
Dilution of 10 | ™ |~ N - - - _
Liposti- 20 _ _ _ _ _ — -
chaerin*
TR e e

160

|
|
I

0.9% NaCl aq. - - - -

* Tnitial Lipostichaerin concentration: 0.11 mgN/ml
** Visual inspection

OWINMIES 1:4, 1:8 1:16, 1:32, 1:64 HBRL, 7H#EHE (0.04mg/ml) & DRIk
BRE P TR 5122 THNTR L RERIIBEEZRL RS 7 R EHECHT 3HESBRINTN 3
ZERRUT,

wie C D7 REEERIN T & Lipostichaerin 2T, BILRIBRICILBER 21T2 » I R I2
Table 6 KRTER DT, WTFNLBMETH -1z, T/b b Lipostichaerin & AL Tu 2 H MR
BRBCRAATHF—FSREETIZNED S, THLD ODRBOCLABAENT TV EREBA
ENVERTH -T2,

ERBLURIE

F# X 1 SRR OF R OFUEM & FLE T O EROFEDERD DI RO T & 3 R ESE
BFHIC X > TR F1TS -1,

Tibb+ X HIR, bR U 123 ) #F S, Lipostichaerin 2HEHF & LT v ¥ Ficdk
BOMICERL TEZHLFIISROPE 2B L, Lipostichaerin I25E2HF L U TOMERERT 5
EMED LN, ZOHBE—RARE QLERE) OB HRMnE 1ml 5K 0.04mgNTH
=1z, 17 Lipostichaerin 2BUEHEL 12 BEHEHS (FRERE) 20T b FIRCEROTRE —HE
RIS b nBHRFETH 5 C &HHAL 1,

—7 Lipostichaerin DFEMR4 OFHEBIEHIC DV T & AkiIC 2 OFFHEORI 2IT2V, % OfE
BEMMSEIREE N T T TN ENBED b, EERCHOTRIF LD PEEL TV 3H
WiNT T UTORRRALLIEEUEI» -1,

— IR EFESD & 2 B TR A EARR L (O MAEEAOTDRITEABERZLELL
DWENFFLEINTEDN, ~NF F & L Tid Cardiolipin (Wasserman $iJf), Ceramide-
galactose (BEHE'E) /s &M&b5N T, T Lecithin & Cholesterol i3 ZNHEENF 7 U kLWL
HENS OEMIC L » TRBREN T HEMTROTR—HERIEBEEIN 3L & b MENTV 5,
UL Is P OEEOFFEEC DO TRINTHLELEL, COX35 bt b HEMER
BT A A ME PR SR EINIBETS 5,

FERAMBTC OO THEROEEEZA 21D E LN U ¥ XPiE & Lipostichaerin 3 & '#E
BEEOR CEXTRRRET T o120 WTFhOBRE b HMBECERTIERED S h -1,
IO LT DNTIREHRSD T 20 & <HFEM AEREOHE T (EEYOER
REONFF LR b2 3ROV TABRRMT s EEALN S,
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ABIIEC B0 TGS 2 B D - 7oA E -+ BAKEIZ S b KA REIRC B BHOS %
KT 5L HICEME-BER ANBTADERCHEES EHB2ENC 2L REBUE R

HWOBEERT 3,
x [
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