Fumonisin

1. Material Properties

Fumonisin is a mycotoxin produced by fungus of the Fusarium. Contamination of
mycotoxins, especially in maize, is concerned throughout the world. This mycotoxin
was discovered relatively recently (in 1988) and fumonisin A, B, C and P series have
been reported so far. Among them, the important ones are B, B, and B3 in B series (1).
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2. Toxicity (from the On-line manual for the diagnosis of livestock poisoning (2))
2.1 Livestock poisoning symptoms

The leukoencephalomalacia of horses presents clinical symptoms such as apathy, frailty,
anorexia, constipation and jaundice. Liver damage elevates serum AST, GGT, LDH
activities and total bilirubin concentration. Pathologically, changes in the brain and
liver are drastic.

The leukoencephalomalacia of swine is characterized not by the brain lesions but by
pulmonary edema and pleural effusion.)

In the experiment which administered fumonisin to calf for a long time, elevation of
serum AST and GGT activity, and liver lesions have been observed.
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2.2 Mechanism of action

Fumonisin inhibits the biosynthetic pathway of the sphingolipid such as hepatocytes,
neurons, renal cells, vascular endothelial cells, which presents poisoning symptoms.

Some reports say that fumonisin impairs the cardiac function and causes cardiovascular
abnormality, which is ascribed to pulmonary edema.

Fumonisin impairs the liver function of all the animals.

Swine develops a pulmonary edema when the density in feed exceeds 20 ppm.

2.3 Diagnosis
See the page of fundamentals of diagnosis of poisoning in Livestock Poisoning
Diagnostic Manual On-line Version.

3. Contamination of feed

Fumonisin is frequently detected from maize throughout the world in high concentration.
Therefore, take due consideration on by-products of maize. The most major
contaminating Fumonisin is Fumonisin B followed by B, and B3, Combined pollution
with mycotoxin of trichothecene class and with aflatoxin is also found (3).

Contamination is reported from other cereals and vegetables including milo, wheat,
soybeans, rice, and asparagus. However, their contamination level is usually lower than
that of maize.

4. Analytical method
See http://www.famic.qgo.jp/ffis/oie/sub3/sub3 mycotoxin.html

5. Regulation status
The regulation values are not set either for feed or food in Japan.

<Risk evaluation by JECFA (4)>
Provisional tolerable daily intake (PMTDI) = 2 ug/kg weight/day
(Simple or compound substance of FB1, FB, and/or FB3) (2001)

6. Monitoring inspection results in Japan
See http://www.famic.go.jp/ffis/oie/sub2 h21 gaiyou e.html or
http://www.famic.go.jp/ffis/feed/obj/H21FAMIC monitoring e.pdf
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7. Measures for feed contamination prevention

It is important to prevent fungus from cereals in the stage of land consolidation.  After
harvest, sufficient drying, storage at appropriate temperatures, and sorting out of cereals
in bad conditions are effective measures. The Codex Alimentarius Commission has
prepared the “Code of practice for the prevention and reduction of mycotoxin
contamination in cereals, including annexes on Ochratoxin A, Zearalenone, Fumonisin

and Trichothecene class” (5).

8. Influences to food (livestock) and to human

It is reported that maternal exposure to fumonisins through consumption of highly
contaminated maize during early pregnancy is associated with increased risk for neural
tube defects (NTDs) of newborn, especially in human populations that rely heavily on
maize as a staple. (6)

For livestock products, however, it is reported that little fumonisin B; accumulates in
edible tissues, except for liver and kidney, carryover of fumonisin into egg has not been
found and carryover of fumonisin into milk also does not pose a threat to consumer
health. (7)

Provisional maximum tolerable daily intake (PMTDI) evaluated by JECFA is 0.002
mg/kg bw, which is group PMTDI for fumonisins B1, B, and B3, alone or in combination.
(8)

IARC has reported that fumonisin B; is possibly carcinogenic to humans (Group 2B).

©9)
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