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Toxic Substance of the Roe of Northern Blenny

I. On the extraction of toxic substance and its chemical properties

Mutsuo HaTaNoO, Koichi ZaMA, K6z6 TAKAMA,
Minoru SAKAI and Hisanao IGARASHI

Abstract

The food poisoning of the roe of northern blenny, Stichaeus grigorjewi
HERZENSTEIN, for its eater has been reported occasionally in Hokkaido, Japan. -

The symptoms of the poisoning are mostly gastrointestinal troubles, viz.,
vomiting, diarrhea, abdominal pains and lassitude. In severe cases there may be
death. :

An unknown toxic substance was found in this roe. Small quantities of the
acetone extract injected intraperitoneally into a mouse caused bristling up the
hair coat, severe paralysis in limbs, and at last death in about 24 hours.

This toxic substance possibly consists of glycerol, choline, phosphorus, fatty
acids and amino acids, showing acidity in nature as found positive in the brom-
phenol blue test.

The infrared spectrum (KBr) showed characteristic absorption at 1730, 1675,
1645 and 1570 em™" and rich discrete absorption in the 900 to 1500 em™! region at
1470, 1235 and 1085 em™*.
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Fig. 1. The upper shows a female northern blenny, Stichaeus grigorjews,
and the lower shows its ovary
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Fig. 2. The sick mice, caused by intraperitoneal inoculation of the extracted
toxic substance from the roe

a: Dullness of the hair coat, bristling up the hair coat, blepharoptosis, developed
visual disturbances and photophobia as observed 5 hrs. after inoculation

b: Loss the reflex of the eyelid, the cornea and the skin, marked paralysis of
limbs, especially the hind legs as observed 20 hrs. after inoculation
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Stripped ovaries (20.0kg)

Extract 3 times with 3 vols. of
acetone after crushing

! |
Ovary residue Acetone extract
(7725 kg) — T .
Concentrate in vacuum
and then dissolve in
eq. vol. of ether

| [
Ether-soluble Ether-insoluble
(Fract. 1-a) (Fract. 1-b)
(1092 g)

Pour into 10 vols.
of acetone

| I
Acetone-soluble Acetone-insoluble
(Fract. 2-a) (Fract. 2-b)
(197g) (295 g)

Dissolve in 8 vols. of
80% ethanol and then
shake with eq. vol. of
n-hexane

I I
Lower layer Upper layer

Evaporate in vacuum .
and then treat with E:;E);late In
eq. vol. of acetone .

80% ethanol-soluble n-Hexane-soluble
(Fract. 3-a) (Fract. 3-b)
(159 g) (136 )

Suspend in 5 vols. of abs. ethanol
and then centrifuge 6000 r.p.m.
for 15 min. at 4°C

l ]
Ethanol-soluble Ethanol-insoluble

(Fract. 4-a) (Fract. 4-b)
(183 g) (26.0g)

Dissolve & part in minimum vol.
of chloroform and add 2 vols.
of methanol
Allow to stand in a refrigerator
for overnight and then centri-
fuge 8500 r.p.m. for 15 min. at
—15°C

l . I
Supernatant Precipita
(Fract. 5-a) (Fract. 5-b)

Fig. 3. Extraction and fractionation of toxic substance from the
roe of northern blenny

BROWSEEEEOBHSE: i (22.4kg) hOIIRELEEL - BEERLEO 20.0ke
% Fig. 8 IZRTITELFAML 720 BEGOGHE T AUTHT 2EMEBRB LT IR 2R7 P
Fh#h Tablel, 2 & Fig. 4 IZRTEY Thbo B FHXHIBL ¥ F > L ¥4, Oncorhynchus
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Table 1. Properties of each fraction

Fraction no. Fraction obtained Description P, % | N, % | N/px | Sapon. | Acid ) lod. |
1-a Ether soluble Yellowish viscous liguid 1.64 1.12 1.51 186.8 3.1 185.8 | 1.4926
1-b Ether insoluble Light yellow powder — — — — — — —
2-a Acetone soluble 7 Yellowish oily liquid trace | trace — 171.8 1.8 197.8 | 1.4885
2-b Acetone insoluble Brownish curdiness 3.33 1.47 0.98 - — 162.5 —
3-a 80% Ethanol soluble Brownish curdiness 3.34 1.90 1.26 - — 141.5 —
3-b n-Hexane soluble Brownish viscous oil 3.36 1.53 | "1.01 - — 171.8 —
4-a Ethanol soluble Brownish viscous oil 3.40 1.46 0.96 — — 158.9 —
4-b Ethanol insoluble Dark yellow powder 3.95 7.35 4.11 — — 128.2 —
5-a Supernatant Dark yellow viscous liquid | 4.24 4.80 2.51 — — 131.5 —
5-b Precipitate Pale yellow powder 3.92 | 11.55 6.54 — — 126.5 —
Control-1 Lecithin, northern blenny roe Brownish curdiness 3.16 1.44 1.00 — — 168.7 —
Control-2 Acetone ingoluble, salmon roe Brownish viseous oil 3.12 1.42 1.00 — — 75.4 —
Control-3 Acetone insoluble, pollack roe Brownish viscous oil 3.18 1.65 1.15 — — 75.8 —

* Molar ratio

B OEE ¥ XX
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Transmission

FBEE s: FHIXHIROBHHE-1

Table 2. Toxicity of each fraction by intraperitoneal injection into mice*

Fraction no. |, ATt TR ) | atter injection
1-a 0.55 60, Survived
1-b v 0.55 Both survived
2-3 0.80 Both survived
2-b 0.44 24, 48
3-a 0.38 19, 40
3-b 0.35 40, 72
4-a 0.33 48, 48
4-b 0.30 15, 16
5-a 0.32 17, 20
5-b 0.26 10, 10
Control-1 0.50 Both survived
Control-2 0.50 Both survived
Control-3 0.80 Both survived

* Two mice were used for each fraction.

Fract, l-a

ract, 2-b

Fract. 3-a|

Fract, b4-a

Fract., 4-b

Fract., 5-a

w

Lecithin

L 'l r A
4000 8000 8000 1800 1000 600

Wavé number (cm-1)

Fig. 4. Infrared spectra of each fraction, passed in KBr
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keta 38X U2 v ¥ 5, Theragra chalecogramma DIPEEMIE L Fig. 3 © Fraction 2-b (24H
YT BT & by REELSEEBRICEEL

Fraction 5-b oL O —Xp ¥ -« HSLsATITYS57 +—: Fjako Fractionb-b, 1.5g »
EBZRNT—X AT T — e T LT T FT 4 =L > THEERAT, bl u—X Yy
%" — (Whatman cellulose, standard grade) 50g #7754 (@X44.5em) ZHH|®, 7 ook VLT
Pt RPE ookl s 20ml IZBESHEUEAL, Zo0kila, Joukila-48/—L,
AF ) —N, KOWETHEH 2T, Table 3 ITRTHEREE .

Table 3. Fraction 5-b chromatographed over powedered cellulose

. . Yield Mduse test*
Fraction no. Eluting solvent (ml) (mg) Amount injected Death time
(mg. extract/g. mouse) (hrs.)
5-b-1 CHCl, 170 236 0.14 12, 12
5-b-2 CHCl, 100 4 — —
5-b-3 CHCI;-MeOH (2:1) 42 107 0.12 12, 12
5-b-4 MeOH 150 51 0.50 Both survived
5-b-5 H0 100 72. 0.55 Both survived

* Also two mice were used.
ELIEHREHE Y E A~ =7 0" } 77 1 ~IT LV EMAICHRERL 2R Table 4 ZRT
BV THD,

Table 4. Paper chromatography of powdered cellulose chromatographic
fraction (Rr values)

5-b-1 E 5-b-3 5-b-4 : 5-b-5
Phosphorus 0.41]0.60 | 0.41]0.57 — | — | — io.so 0.60 | 0.05 | —
Choline 040 — 040 — | — | — | — |, — | — | — | —
Lipid 0.40 | 0.57 | 0.36 | 0.60 | — | — | — |0.48|0.62 — | —
Aldehyde — o060 — |060 — | — | — | — 062 — | —
Amino base 0.40 | — |0.40| — |0.04|0.28 0.320.50 — |0.04/0.15
Acidic compound 0.40 | — 30.40 — — — — ‘ — - — | -

Ascending chromatography was carried out at room temperature for 15 hours on
dilute HNO;-treated paper (To0yd No. 51) and employing n-BuOH/ethyleneglycol/H,0
(4:1:8) as solvent. ,

The spots were detected by staining with acid-molybdate solution, phosphomolybdic
reagent, Rhodamine 6 G solution, Schiff’s reagent, ninhydrin reagent and bromphenol
‘blue reagent.

Table 83 DR L ¥V BEHOBDH S HDE Praction 5-b-1 & 5-b-38 TH2H, ZhbizvFhd
KERDOHETHY, ERTICHET I ERECEBALYELTL b, 2hbDLDD IR 2RV ML
it Fig. 5 WRTHEY TH 5,
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‘\\vnv//“__*\\L\f/\vf“\b/Mb/jﬁi;itj
Fract. 5-b-3

4000 83000 8000 : 1600 1000 600

Wave number (cm™)

Fig. 5. Infrared spectra of toxic substance separated from Fraction 5-b by
cellulose powder column chromatography

M OBMASM: Fraction 5-b-1 (IRZ HWERAFTEH DN, —NEDOWELTESL DI
Hiz, 6N-HCl iz X v #eh 100°C, 24 WmASML, 7 0okl LTHE (BRI Lk
EUTRERRE Y A~ —Taw Y P57 4 —C kD MR E L Table 5 IRTRERYBL,

Table 5. Paper chromatography of 6N-HCl hydrolysates of
Fraction 5-b-1 (Rr values)

Amino base* Glycerol and Inositol**

0.12 Cys. 0.42 Ala. 0.14 Inositol
0.19 ? 0.45 Tyr. 0.21 ?
0.22 Arg. 0.54 Ethanolamine 0.37 ’ ?

0.30 Ser. 0.62 Val. 0.55 Glycerol
0.38 Thr. 0.68 Phe.

0.40 Pro. 0.75 Leu.

(Yellow):

Ascending chromatography was carried out at room temperature for 17 hrs.
on Toyo No. 51A filter paper and employing n-BuOH/AcOH/H,0 (3:1:1) as solvent.
The spots were detected by staining with ninhydrin reagent* and Hough's
reagent™*,

EWds LUBIE

FHXHOIROT ¥ b v E =~ F L CHE L, ME%E7 Y TABELTELNT & }
v RSy (Fraction 2b) iZ= o AL THEBERLIZ, HEHBRBLLTHr8IURT b
w55 OIEYERCAEL TELNE T+ F Y REENIBRY RE V. 20 enhbLTEE
BRI X OISR OAEET DEEL LD ThHHZ L AR Xz, EARELNHE (Fig. 8)
DFEE, Table 1, 2 (2574 & 512 N/P OELKOMME & 1T B 7o - TL D BRAAL
h, FOMFRMOABRBOSr, X7 7 IBROFALEBL THRIE I LABOHLNR
720 TONT IR 227 F L (Fig. 4) A% 1650~1675em™ DOBHJFIRIT 1T BRI O BEAEMT
BB B D R AERABEDOR D, ZOI LI O EEEEIC o, § TR ALK =—L
(1676em™), 7t F I (1645em=Y), C-C Ffgfuss (1640em™), 7 3 ¥ II (1570em™) 72D
WIENEET DD ThH B, F47 X HF%L ¥ F >~ (Controll) & H#L TAh2 & Control-l iZix
BRIRHBY L L CEETRETRAZRIIEET 2 bbb, ThbOBRIUIBED LA,
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T/ N/P OfEiAf 1.00 L VKB ENEELTHIORIET a, § Ty LE=~L, 73
FI 73F INICHKTADEELZBNRD, ;

AT =X e RG T — e HFLT7TT LT TT 4 ~il L > TEEYEOME L ER LA, R
SRS o LA LERNHEIZ0ORALIZL-THEH XA, IR ZR7 ML
(Fig. 5) |Z 8400 cm™ (0-H, N-H), 2800cm™ (C-H), 1730 em™ (C:0 =2 ), 1675em™ (a,
B Feafus LK =—1), 1645em™ (73 ¥ I), 1570em™ (7 3 F II), 1470em™ (-CH;, CHs),
1285 ecm™* (P=0), 10856 ecm™ (P=0) OEPBICERBRIBHEEH T 50 X~ —ra= 777 1 —
(Table 4) DR LY Rr {5 0.40 & 0.60 D RKy V2 HT 545, FHEREAL\ Fraction 5-b-4
LHHBLT Rr 0.60 D24y F2SGAL TVAHDT Re 040 O 2Ky PERT O OBMEME
DOFEELEZOND, ZOLDTHE, 2V YBIVOT7T I/ EEEL, 5> Bromphenol blue T
T o TEBXNDIEETH D, X517 Fraction 5-b-1 #ERINKDY L 74558 (Table 5), 11 D
FI/)BEzy ) —ATIY, 7)o~ Le4 )Y =L, KERBOE2E I BRHXH, 2) Vi
2.95% (F 4 v s OEERLT.

HoTINLDENORELTHELTABE, ) VY EEUBEERO-ETHBELYFYOLTIR
EMERECH, VY FYEDEHTINVVEEGETLOIHRRED I LO—BLRTSA4 FLVD
BMEMELY, AFEMEOXRFLED THFRIEC-Z LRI,

FvU AOEERBRRL VEEE CORBT RO FE 1g N0 BHWHE 1207 T 12 B
B 2HMEEE L1

AWELZEITT 2I2Y Y, AEHSERARIEICRIREEREc 2882 BY, BYEERRIC
DT AL TEEMEREANER, RERBOEEIZ, BRBORITILE LHREFTIRELHE,
HIMREIC BB TS e 2 ZIZRL, ELBHOBLETIRETH S,
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