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Toxic Substance of the Roe of Northern Blenny

VI. Comparison of effects on rats administered with Lipostichaerin
and toxic phospholipid.

Mutsuo HaTano

Abstract

The purpose of the present paper is to elucidate the pathological differences
caused by Lipostichaerin and toxic phospholipid reported in the 4th report of this
series.

Adult rats (Wistar strain, male) were divided into five groups, including a
control group (Group 1), Group 2 administered with Lipostichaerin (i.p.), Group
3 (same with Group 2, p.0.), toxic phospholipid, (Group 4, ¢.p.) and Group 5
(same with Group 4, p.o.).

The symptoms in the affected rats of each group were observed within six
hours: In the rats administered with Lipostichaerin, the volume of urine in-
creased showing a brownish yellow color, while the rats administered with
toxic phospholipid caused diarrhea. During the autopsy of the rats administered
with both toxic substances: Groups 2 and 3 showed no abnormality in the
parenchymic organs, but in Groups 4 and 5, enlargement of the liver and conges-
tion of the intestine appeared.

Furthermore, the blood plasma components and enzyme activities of the
affected rats were compared with those of the normal group. The results obtained
from this experiment are shown in Tables 3 and 4. The decrease of glucose,
total lipids, neutral lipids, and total cholesterol was observed in the blood plasma
of the affected groups. The levels of the GPT, especially GOT, and LDH were
high, but the levels of the Amylase and ChE were low.

The toxic action of these substances used for the rats caused acute toxipathic
hepatitis and acute pancreatitis, and acute intestinitis in the case of toxic pho-
spholipid administration.

# B

EHRFARO BT Y I HIPRD YV R EAE, Lipostichaerin iILHHE 258, S5 ZORE
H5rie 7 & 2 BIEE D 1 53 Toxic component & UTHEET 5L & 2HE L2, Tz Lipostichaerin
LLOBMBIREY vy ACEBURLE L CHR 2T - 28R HHORECETOHEND 5

CEERBDI,

LORBRFTROMEII COBHBEEN BHE LRELEABTD 2B L - T2 DEEH

* ERM34E10H BARKERRKERS (IBM) W« CBmER
o JLBEEARRKEER ARG M

(Laboratory of Food Chemistry, Faculty of Fisheries, Hokkaido University)
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Table 1 Analytical methods of chemical compositions and
’ enzyme activities of blood plasma

Ttems Methods

Hematocrit value Wintrobe
Total protein Refractometric analysis
Protein fraction Cellulose acetate electrophoresis
Blood, glucose Glucose-oxidase procedure
Bilirubin Lathe-Hogg
Total lipids De La Huerga’s turbidimetry
Phospholipids Ernster (Lipid P x 25)
Neutral lipids (Total lipids— Phospholipids)
Total cholesterol Zak-Henly

Na Flame photometry

K Flame photometry
Glutamic-oxalacetic transaminase Reitman-Frankel

(GOT)

Glutamic-pyruvic transaminase (GPT) | Reitman-Frankel
Alkaline phosphatase (A1P) Kind-King
Lactic dehydrogenase (LDH) Wréblewski
Cholinesterase (ChE) Takahashi-Shibata
Amylase Caraway

EROWFABERZTRTDOTRISS I LERINDY, ChHDREHLSHIT 5AHTROC
EARBRETI-IOTZORRERET 5,

ERBLIUER

ERMHE

(1) #FMYXEHE Lipostichaerin

BERFEIRED, N, 11.179%; P, 0.62%; LDz, 200mg/kgii. p.) Db D% EFEGAEKICIEEL TH
HL 1z,

(2) HBEBIRE

HERFER, N 8.38%; P, 3.619%; K#ffi, 73.8; LD, 60mg/kg(i. p.) D D% 0.1% Tween 60
RTEIRIC IR L TR L 12,

(3) £

THIREREE T 1 7 BB T HETE L BESHES o b (V1 22— - 5S8R, {KE 210-310g) 2{F
);: R 0% AN

EBRFE

(1) BEHE

Table 2R &Y, B (5R) Wiz 1BYY MY AEK 1.5ml 2ERNER (.p.) L,
Lipostichaerin #5812 124 ) 80mg BBEANEE (52) L, 22 400mg BO#RE (p.0.)
(51R) Utz, BEUBREEERICOVTE 20 mg WERNERE (58) X0 100mg BOKkE (5
B) Utz, Bk#5RI3FEN (LDy) »LTELI,

. (2) mAFEREE

BE6EER 59 Fex—F U THRELFEERE LT~ v 2ERL, D b R,
L3 % ML 12,

(3) WEEE

KEDDEET 2 M BHRBIERIC U 128 o TIFE o 1205 JIEHEs EDi22 Tt Table 1
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Table 2 Toxicity tests of Lipostichaerin and toxic phospholipid in rats.

Average bod
Group (Route*) wt, g Y Dose, Symptoms Autopsy
(Range**) per a rat after 6 hours
Control (i.p.) 299 1.5ml of No apparent Normal
(280-310) 0.99¢ NaCl symptoms
289 80mg,/1.5ml ]Il?ﬁlr:?se No apparent
o Gp) (270-310) | of 0.9% NaCl | yolumuy; abnormality in
Lipostichaerin Brﬁwmsh1 parenchymic
yellow color organ
(p.0.) 288 400mg/3ml . :
(280-300) | of 0.9% NaCl Ditto Ditto
265 20mg,/1.5ml Diarrhea Enlarged liver;
(s.p.) (210-285) 0f 0.19¢ Tween| Congestion of
60 intestine
Toxic phospholipid 270 100mg/3ml
(p.0.) (265-280) 0f 0.195 Tween,| Ditto Ditto
60

* Route: i.p. Intraperitoneal inoculation; p.o. Per os administration
** Five male rats (Wistar-Imamichi strain) were used for each group

Table 3 Blood plasma compositions in affected rats, administered with
two toxic substances

Lipostichaerin Toxic phospholipid
Composition Control - -
&.p. p.o. &.p. p.o.
Hematocrit value (%) 45,9+ 2.4 150.0+ 1.1 44,02 1.7 | 47,9+ 1.4 { 50.6%+ 2.9
Total protein (g/dl) 6.0 0.1} 59+ 0.2 59+ 0.3| 57+ 0.6 6,7+ 0.1
Albumin (%) 52.1+ 1.5 | 541+ 1.2} 4.4+ 3,6 | 46,9 6.7 | 49,7+ 3.7
a;-globulin (%) 13.0% 0.7 | 1L 4+ 1.3} 9.2 0.7|10.1% 1.4 | 1L 3%+ 1.0
ag-globulin (%) 6.9+ 0.6 | 6,1+ 0.4| 9.4% 15| 6.5+ 0.8| 5.9% 0.8
B-globulin(%,) 45+ 08) 47+ 0.8| 6.3+ 17| 52+ 15| 47+ 0.6
¢-globulin (9,) 19.0+ 0,9 | 177+ 1.6 | 23,4 1.9 | 21.8% 3,7 | 19,2+ 3.8
y-globulin (%) 5,564 0.5 | 6.0 0.4 7.3+ 3.9 9.4k 25| 9.2+ 25
AJG (ratio) 1,09 0.06, 1.18=% 0.05/ 0.80=% 0.12 0.90=+ 0.19 0,99+ 0.14
Blood glucose (mg/dl) 156, 2:£12.5 |142,0:11. 0 (158, 314, 4 (114,021, 9 [140.0+10.0
Bilirubin (mg/dl) trace trace trace trace trace
Total lipids (mg/dl) 567. 745, 4 373, 4136, 9 437, 7=£35,9 (199, 560, 8 |412. 3+34, 9
Phospholipids (mg/dl) 88,4+ 6.7 | 66.8+12.8 | 82,24 5,7 | 64,4114, 4| 69,3117, 6
Neutral lipids (mg/dl) 479, 3139, 3 306. 8128, 8 (355, 533, 8 (153, 146, 8 (344, 0£23. 2
Total cholesterol (mg/dl) | 58 4£10.3 | 46,7+ 4.5 | 50,4 1.3 | 36,6+12.2 | 44. 7+ 9,3
Na (meq/1) 154, 0+ 9.8 [151,0% 9.8 142, 3:21. 4 (150, 8 8,0 [1567.6+ 8.1
K (meq/l) 4.5+ 0.8| 3.8 0.8| 4607 41+ 0.6| 4.3% 0.6

All values are expressed as mean+S.D.
Five male rats were used for each group.

RRTEBHTH 5,
ERER
EBEPRBECLBEREFE:

Lipostichaerin #5812 B GR OV A b NITHEEEMEE SN, JBREDE» S i34
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Table 4 Enzyme activities of blood plasma in affected rats,
administered with two toxic substances

Lipostichaerin Toxic phospholipid
Enzyme (unit) Control

.p. p.0. i.p. p.o.
GOT (Karmen) 73.5+ 7.1/170. 4£34. 1 (121, 0 40, 7161, 4+ 53, 3[118, 0% 18.1
GPT (Karmen) 39.7+ 9.3/106.9£55.0 | 33.8+ 2.6 95.8% 32.9) 45. 4% 7.1
AIP (King-Armstrong) 92,7+ 4.9/25.1% 3.0 | 14.4% 3.0/ 17.4% 5.0, 18. 4 3.2
LDH (Wréblewski) 446, 5121, £778, 6:284, 2(713, 3-£116, 81620, 2155, 1544, 3£116,0
ChE (4pH) 0.19= 0.0} 0. 17+ 0.01] 0.17= 0.01| 0, 15 0, 03| 0, 16 0,03
Amylase (Smith-Roe) 161. 4= 15. ¢} 79, 414, 6 [130. 5 32.3 67. 9% 3971646 8,0

All values are expressed as mean +S.D.
Five male rats were used for each group.

BEFBORERAON I oT, SHEBEERSRTRITHER2ELVIHLEROEEVHEI L
1A% R HBRT BB RMH A S N3 L RFRCBERERORES S SNz,

£WMEYR B/ EROMBPRS & MEPoBRES:

b OREBERIE Table 3 L 4IFRTERBY TH 3,

DEo#ER HBEEORTHHEEBEEREHCBVLTRY S hEROBEMHEREIN, B
ESESE» S REEEREL L v-F T Y o OBREDHMLA SN, FIE2 1k v-Fe 7Y ORE
B SO SEICE L VB R RI TV ON AHIFROEMTH 5 EIBRNTV A & & Y FRER
AHFRZEELTVE LD LEALN S, 3 5RRE LU THTEHE & RERICERD 2BERTIRER
E#t ¢ & GOT, GPT, LDH #E#D LA & ChE FHEOETHED 5N 305 C OfFA b FFROER
2RUTW S, F72 Amylase EHO KT & 4 6 NBEROHF b HEINI,

ERB LU RS

+# X H IR OENE MEIHMHEOBN T > TEAK LRERD 2BEOREYEMSE LN 55
T i, SE 272 - 28R, BEEMED Lipostichaerin HICFEE#ED Toxic component & L
THEEBEESFET 2 L %8, COTMEDBRBREHASHITUIY, UL ey xicxd 3 ik
REERTREENWEORRTREL Tdh 5K § b 6 3 WREED b W OFf RRETOHEY
Abhiz,

Chb ORI OVTRNZMA 3 BMTY 4 22 ~%HS v b2V, Lipostichaerin & F % #

BRERE U IES JER T2 Lipostichaerin 5B FIBEDPR LA 5 NATHREORE ¥ TR
NIDSHRFIR ECRIFEZ OMORERRIC IV A3RERRD o h b ots, —HEHRMIEER
ERTRTHER?ZEUECERERENHERE IN ST T & FFROREER - BEORMLHED S
N1, TR VE AR TR 2OHRFIR E R 5, CHIAERCTROBEREZRHREL
L EETILDEEALNS,

Wit Rt & S BIEWER G L OMPRS L BRFBEHC OV TRIEL B LUIER BEASEIC
BB A/G HICETOEENA 5N 313, 7-7 a7 Y OBRERNESFRERC AL hEEhE
HRFRZERL T B EBR U, MEFRR DO TIISCERBIEE i p. #PELVEY 2 57T
DR EHIC AR OEMS A LN BERROMRIHEIN S, TmMBEEC VT b EREH
EHETOEMPRTHCOERRDWTIRAHTD 3,

GOT & GPT FHR4AHEH (B2 GPT 1 i.p. BITBWVT) L ip2YDOLEREMALN, b
2 GOT &M >GPT Eiz 28R %2R I, O & SEFROBERL TV AL EERLTV 3,
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Wi ChEJEMIZ S v PTRIFERTE, CONDETELNIVHBERERL & DTH 2o FHE
OIET 55 51 5, ChE 3FREREEI R LEH CRECHIIC L EEH»BbN 3 L L b BHERF R
ik AR E AR 3N, Z0M LDH EMHO LR & Amylase FEIEOE T i3 SHEORFR - B
RTHBLERRLUTVADFROMPFEDET L EADDY 3 BUHRROHBLEEALZOPRY
TH55,

CODX 5 BRERE 17 THERT 5 LiIEE#ETIZD 505, Lipostichaerin & BERIE H &%
B OBONBEOCEEIIHERROBERTTLOTH 513, BELHEHEOENC HE
%23h 3 L&A BN, 35T Lipostichaerin & BHBIEHE & OLFHEE LOHEE, T 70b HEHERBIE
BRBABLEALTWABEAE» D 50 L TH3RE» L0 L » I RICERTD
BLEEALNG, HIREFOFHBIEEOE SR BTHEBERL TRML (=9 XOFTREEDE
Sizlim) 235 UBRZERTALIDEEALNS, TBEHEGp. » po.) bRERREIC
BB i EBIER i p. >p.oo. OBEMERL I,

PLEDFERED b+ 4 X I & 3 &P HEMIIC DLW TEHRERNCAIIES, THE & b B
Bk (Acute pancreatitis), 2B (Acute intestinitis) % fHf 5 2 FHATR (Acute toxipathic
hepatitis) &IV 3L & 2FD T2,

& *
ARBFIRIT B 12 b WABHIEH 2 1B D - 12 FH R RA M SR b I RARBRIC IR RBBIT 5 &
& BT, HBHE 2RO IAFREFRARE —IER AURERKFE A AHE—BER SLPE#
B AEENE e SWERCHEHBET S o 1 P MEE SR A AT ED —MRKICE
CEBOBERT 5,

X Bt
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