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b Cc25°C, 2 BRIERAIT » CHERY DB
1 R TR CHE » THERITL, BB~
nivalenol ™4k, FEE L& I/ fusarenon
L UV, IR, NMR TR —&7T 5LEaY i
1278, fusarenon-X Lérg LIcib&# L, RIC
nivalenol® 7 £ 4 — | Tl A Z L HVHBA L7k
BYo SEAEET L LK L. TD3HE
DLEY OYBALERIEE 2 H 1 RIOR LIS,

IO EYOBET — 4 —, (LFHIFERK
DEET — 2~ b, TNTENOILEYDLEE
Er®EoMIcRET S & <, 3a, 46,7, 15-tetrahyd-
roxy—12, 13-epoxytrichothec-9-en—8-one ( =/~ L
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CHCIl, : CH,OH(9 :

CHCI, : CH; OH elut.fr.
(9:1)
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Beuzene  acetone

CHCI, : CH, OH elut. fr.
(5:1)

Silica gel column
CHCI, : CH, OH
(5:1)

Diacetyl nivalenol

F1H

1

fusasenon-x nivalenol
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% 13X Physicochemical Properties of Three Toxins Isolated from F. nivale

Property Nivalenol Fusarenon-X Nivalenol-diacetate
mp. 222~223° 144°. 136°
Rf CCI-éCls : CI‘{gOH) 0. 42 0.77 0.89
m/e 312 354 396
Molecule formation C15H200+ Ci7H220s Ci9H2409
Elemental analysis Found. Calc. Found. Calc. Found. Calc.
C: 56. 29 57.68 56.42 57.62 57.91 54,57
H: 6.01 6. 49 6.06 6.26 6.21 6.10
o: 37.70  35.86 37.52  36.12 35.88  36.33
UVmax 220 (CH;OH) 220 (CH;OH) ..220 (CH;OH)
IR Yemo 1680 1720 1735
cm™? : 1680 1680
Cal¥® +21._5° (C:H;0OH) +56.1° (C:H,;OH) +64. 3°(C:H;OH)
FHIR, EARBHER, BARESERFZRAR
BHED 250 7 v—FClirbhic, &%
}E{O u OR, DRE L 7% LDs {IE(’C“)&‘VCOI{ﬁJ\_'? DM,
o : nivalenol @ LDs, ENEE XIS 3 % L, 36~
;i:géélﬂm 48851, K5 ERORE CRI2~2U4RERIRIC < ¥
"0 Enyom, AHANVFESE B, NCEGICOWT # B 5
&, BEORRNREIRICED bit, FICHEEEE
ToE BEC L -C, BOMELE, B O )

Nivalenol Ri=R;=R3s=H
Fusarenon-X Ri=R3=H, R:=Ac
Diacetylnivalenol Ri=Rs=Ac, Rs=H

thecium verrucaria, Myrothecium roridum DfX
#EEY), verrucarin X roridine FHD FhaE O B
“C¥ % verrucarol, Trichoderma viride ? X

HEYE trichodermin, & %\ % F. scirpi DA .

+ 5S4y diacetoxyscirpenol 73, L\f;}i EN
BN b b, “trichothecene” &I & h-
HT LIS TALBYD—TETH B LB L
2o XD, FTxDOBRT —L7IT L - TiThbh
TR 72 Fusarium sp DEHEEY O REt cE 5
iz O R OEESE CHE St “trichothecene”
B, 0B EICbEL, Rxw, B
HEOBE LR L - TA2D 7 v— FEHELT
W Bo ENDHOGEE R 3HA D6 BICR TS

b STEEC L BEEOREMER
Y

TREMBE BRI TR EER E R T B

3

SR, BB EOMBEOKBRER O R A 2R
D, 5 AD SR, JEEE O BRI O 2 K
UK B0 L AR HE 00 M S B ZE S fe, BEEE R
BEOHEICL, /NBREED W X S LR OE L
B2tk U, B8 /S EEOFEE(L, il
LR IDBIENBDONI, INHLOFEELEY
DIFIREEDPRICEY ¢ 5 ICHbND, b
fémﬁﬁim%(M¢mmmm)F£%m?o
B )

N OTF b EOhEYRS

Trichothecene FHEBFRIND N HDLEY
DRI %, LDy 1 (B2R) #k
=R (B8 3R BEAIEE (BB 4R) LAl
Aﬂm%(%5§DWVh ek L LT
L,

iz tr1chothecene > ﬁ%ﬁmﬁ%f NIEN -
DILEINRRRE ﬁ%ﬁmﬁw%W5tA CARR
ZHETD C LHRB L Lo LiR~72,  tricho-
thecene (L% ERBREARIMERICE T HC- 7 3 /
B ANEL ~OER DAL A E L HET 52,



R! R? R3 R* R?
Trichothecene H H H H H
Dihydrotrichothecene H OH H H OH
Trichodermol (Roridin C) H OH H H H
Trichodermin H OAc H H H
Dihydroxytrichothecene H OH H H OH
Verrucarol H OH OH H H
Scirpentriol OH OH OH H H
T-2 tetraol OH OH OH H OH
Monoacetoxyscirpenol OH OH OAc H H
Diacetoxyscirpenol OH OAc OAc H H
Neosolaniol OH OAc OAc H OH
Monoacetylneosolaniol OH OAc OAc H OAc
7-Hydroxydiacetoxyscirpenol OH OAc OAc OH H
7, 8-Dihydroxydiacetoxyscirpenol OH OAc OAc OH OH
HT-2 toxin OH OH OAc H OCOCH;CH(CH3):
T-2 toxin OH OAc OAc H OCOCH:CH(CH3):
Acetyl T-2 toxin OAc OAc OAc H OCOCH:CH(CH3):
Calonectrin OAc H OAc H H
Deacetylcalonectrin OAc H OH H H
% 3 Naturally-occurring Trichothecenes (A)
_____________ R!
R! R? R3 R*

Nivalenol OH OH OH OH

Monoacetylnivalenol (Fusarenon-X) OH OAc OH OH

Diacetylnivalenol OH OAc OAc OH

Deoxynivalenol OH H OH OH

Monoacetyldeoxynivalenol OAc H OH OH

Trichothecin H OCO=CHCH; H H

# 4K Naturally-occurring Trichothecenes (B)



R TR AR A N SR A

Verrucarin A
0
Roridin A

Satratoxin H

||
—CCH 0 s
CH=CHCH=CHC—

Il Il |l
—CCH (OH) CH(CH,)CH,CH,0CCH=CHCH=CHC—

CHOH 0

Il | Il
—CCH (OH) CH(CH,)CH,CH,0CCH=CHCH=CHC—

OH CH(CH,)0H

Vertisporin

2
by
0,:'\/ HCH,CH,CH= CHC—

# 5B Naturally-occurring Trichothecenes (C)

"ZZ
#~0COCH=CHCH,

CH; g

Crotocin
268 Naturally-occurring Trichothecenes (D)
WRRARMERD & C 72 {, Hela- #ifz, 4 N

¥C-Leucine

UC.thymidine
cpm)

Ehrlich K% »#ifa% A\ 2E4ES T, DNA,
RNA KO AEL DERZRICH 3 % trichothe-
cene DIERAMNFANLN, ETHICRT T L Lk
AMEL DA Z#R L, % LT DNA %% 1cHh <
FET 502, RNA O&GFKIIHE LrHEE Lk
W L ERIEMIC L, Bt A SREENE
FABSERFHNT A5 &, trichothecene LI 4 fa
[T, polysome 23l L CUIESFL T2 &

“C-Uracil

;o 0)
60 0

. 0 | .
30 60 0 30 60

incubation time (43)
—e3t M

= nivalenol 5 #g/ml

BIR »vHlEFTS <A SR RIROBUAR D

time course



# 23 LDso values (mg/kg) of trichothecene mycotoxins®

Type Trichothecenes

Mice

iv. i.p.

s.C.

Rats

p.o. i.v. i.p. s.C.

Guinea pigs

1.p. s.c. p.o.

A T-2 toxin

HT-2 toxin
Diacetoxyscirpenol
Neosolaniol
Monoacetoxyscirpenol
Scirpenol
Nivalenol
Fusarenon-X
Diacetylnivalenol
Rd toxin

Rc toxin
Trichothecin
Roridin A
Verrucarin A
Verrucarin B
Verrucarin J

5.2
9.0
23.0
14.5

4.1

3.4

9.6
70
49

3.4

~300
1.0
1.5 0.5-0.75
7.0
0.5-0.75

4.2

10.5 5.2

1.3 0.75 7.3
0.725
0.81
4.5 4.4
46
34
<250

0.87

ca. 2

<0.5 <0.1

Type Trichothecenes

Chicks
p.o.

Trouts
p.o.

Cats
s.c.

Rabbits

iv.

Ducklings
s.c.

A T-2 toxin

HT-2 toxin
Diacetoxyscirpenol
Neosolaniol
Monoacetoxyscirpenol
Scirpenol
Nivalenol
Fusarenon-X
Diacetylnivalenol
Rd toxin

Rc toxin
Trichothecin
Roridin A
Verrucarin A
Verrucarin B
Verrucarin J

3.6 6.1

<0.5

ca. 1.1

<5.0

A
o

1.0

ca. 2.0

27
37

0.54

1) Brian et al. (1961), Freeman (1955), Guarino et al. (1968), Harri et al. (1962), Marasas et al. (1967),
Rusch et al. (1965), Sato et al. (1975 & 1976), Stahelin et al. (1968), Ueno et al. (1971), and Yoshizawa

et al. (1974).

% 3 %X Induction of vomiting by trichothecene mycotoxins in ducklings and cats.

MED? (mg/kg s.c.)

Type Trichothecenes
Ducklings Cats
A T-2 toxin 0.1 0.1—0.2
HT-2 toxin 0.1
Diacetoxyscirpenol 0.2
Neosolaniol 0.1
B Nivalenol 1: 0
Fusarenon-X 0.4 1—2
Diacetylnivalenol 0.4
Rd toxin 13.5%
Rc toxin 13, 52

1) Minimum effective dose.

2) Yoshizawa et al. (1974).

= b



284X Skin-necrotization induced by trichothecene mycotoxins on the back of guinea pigs,
mice, and rabbits (Ueno et al. 1970a).

MED" (ug/spot)

Type Trichothecenes
Guinea pigs Mice Rabbits
A T-2 toxin 0.2 1
HT-2 toxin 0.2 1
Diacetoxyscirpenol 0.2 10 1
Neosolaniol 1 10
B Nivalenol 10 100 10
Fusarenon-X 1 10 10
Diacetylnivalenol 1 10

1) Minimum effective dose.

% 5% Inhibition of protein synthesis in rabbit reticulocytes by trichothecene mycotoxins
(Ueno et al. 1973 & 1974).

Type Trichothecenes IDso" Cug/ml)

A T-2 toxin 0.03
HT-2 toxin 0.03
Diacetoxyscirpenol (DS) 0.03
Neosolaniol 0.25
7-Hydroxy-DS 0.4
7, 8-Dihydroxy-DS 0.6

B Nivalenol 3.0
Fusarenon-X 0.25
Diacetylnivalenol 0.10
Tetraacetylnivalenol 10
Rd toxin 2.0
Rc toxin 10
Trichothecin 0.15
Trichothecolon 20
Dihydronivalenol 3

C Verrucarin A 0.01
Roridin A 0.01

1 50% inhibition dose in the “whole cell” assay system.

% 6 X Nervous Disturbances Attributed to Trichothecenes

Bean-hull poisoning  horse cyclic movement staggering (Konishi et al. 1970)
Alimentary Toxic man emesis, vomiting (Forgacs, 1972)
Aleukia
farm animals impaired reflex,
meningism,
dermographism,
neuropsychosis
encephalomyelitis
T-2 toxin chick impaired righting reflex,
hysteroid seizures, (Wyatt et al, 1972)
abnormal wing posture
T-2 toxin cat emesis, vomiting, (Sato et al, 1975)

visual disturbance,
meningeal hemorrhage

—_ 7 —
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