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Dear Dr. Henney: 

We are submitting this letter to comment on the proposed “Guidance for Industry: Fumonisin 
Levels in Human Foods and Animal Feeds” and to request a participatory role in developing 
the scientific basis for any necessary regulation and control of these natural toxins. 

The Texas Department of Health (TDH) has a long history of interest in the possible health 
risks specifically, those involving neural maturation and development and liver toxicity, 
associated with fumonisins. We first expressed our concerns to the Food and Drug 
Administration (FDA) in September of 1992, in a letter addressed to Dr. David Kessler (copy 
attached). We had noted a temporal relationship between high levels of fumonisins in corn- 
based animal feed, an unusual epizootic of equine leukoencephalomalacia (ELEM), and an 
unusual cluster of anencephalic babies born to Hispanic mothers along the Texas-Mexico 
border. We were not able to identify any plausible environmental cause; however, we did note 
that border Hispanics traditionally consume large quantities of corn-based products in the form 
of corn tortillas. In our letter we asked the FDA a number of questions and urged that a 
preliminary decision be made regarding acceptable levels of fumonisins in corn intended for 
human consumption and/or animal feed. Replying for your agency, Dr. Fred Shank, the 
Director of the Center for Food Safety and Applied Nutrition, wrote “. . . [we] hope to work 
with you and other organizations in developing the scientific basis for any necessary regulation 
and control of these natural toxins in foods and feeds. ” 

Since we first voiced our concerns, a great deal of progress has been made towards answering 
some of the questions we posed in our letter. Some of the data, particularly those that address 
the distribution of the compound in animal-based human foods, has been reassuring. Other data 
published since 1992 have been less reassuring. 
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As early as 199 1, researchers noted that fumonisins appear to cause liver cancer in rodents 
(Gelderblom 1991). While there is evidence that fumonisins may not be genotoxic, there is 
other evidence that at dietary levels below those necessary to induce significant changes in 
sphingolipid concentrations, fumonisins may have a cancer promoting effect (Gelderblom 
1996). Additionally, there is evidence that at higher levels, they might act as cancer inducers 
(Hirschberg 1996). Recently, the National Center for Toxicologic Research (NCTR) 
concluded that there is “clear evidence of carcinogenic activity of fumonisin B, in . . .male 
F344/N rats [and]. . in female B6C3F, mice” (NTP technical report 1999). As impressive as 
the long-term feeding studies that NTCR used to come to this conclusion, the issue of 
exposures to multiple hepatotoxins were not addressed. In addition, questions remain 
regarding the effects of fumonisin exposure in a population potentially exposed to alcohol, 
chronic hepatitis C or B infection, or aflatoxins. 

In Texas, Hispanics (a population with a high per capita consumption of corn products) have 
some of the highest liver cancer rates in the United States (TDH unpublished data). During the 
years 1995-1996, the age adjusted liver cancer rates for Hispanic males was 12.8 per 100,000; 
a rate three times the rate observed in non-Hispanic males. Hispanic females also have rates 
two to three times those of non-Hispanic white and African-American females. 

While the “Background Paper in Support of Fumonisin Levels in Corn and Corn Products 
Intended For Human Consumption” addressed some of the cancer research, it did not address 
the potential for developmental effects. Some of the developmental work may have been 
discounted because of the belief that fumonisins do not cross the placenta. While there is 
experimental evidence that fumonisins do not cross the placenta (Reddy 1996, LaBorde 1996), 
there also is experimental evidence suggesting developmental toxicities both in cultured ex- 
utero rat fetuses and in maternally exposed hamsters (Floss 1994, Penner 1998) and mice 
(Gross 1994, Gross 1994, Reddy 1996). Rat fetuses exposed ex-utero to the aminopentol 
hydrolysis product (such as would be formed during the nixtimilization process during the 
production of tortillas) developed neural tube defects (Flynn 1994). One possible explanation 
for this seeming paradox is the fact that the placenta concentrates folate in favor of the fetus 
and fumonisins appear to inhibit cellular uptake of folate in both a time- and concentration- 
dependent fashion (Stevens 1997). Since adequate concentrations of the water-soluble vitamin 
folate are needed for proper neural tube formation, any toxin that interfered with folate uptake 
by the placenta could effect development. Unfortunately none of the published developmental 
work addresses folate issues. Ideally, in such experiments, folate intake would be carefully 
controlled and fetal folate levels would be assessed. Since fetal resorptions were so common in 
the developmental settings, it also might be useful to terminate the pregnancies of the 
experimental animals immediately after closure of the neural tube, rather than later in the 
gestation. 

There is, in additilon, clinical evidence to support a role for fumonisins in neural tube defects. 
Texas Hispanics, have the distinction of having some of the highest neural tube defects (NTD) 
in the United States. For instance, the NTD rate for Hispanic women living in the 14 Texas 
counties that border Mexico was 13.8 per 10,000 live births for the years 1993-1998 (TDH 
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unpublished data). Between 1990-1991 (TDH unpublished data), the period when the levels of 
fumonisins in corn were reported to be high, NTD rates in Cameron County were 27.1 per 
10,000 live births (TDH unpublished data); this is a level three times higher than the national 
rates which are generally less than 10 per 10,000. 

Since fumonisins are common in corn-based food, the likelihood that a population is exposed to 
fumonisins depends on the prevalence of fumonisins in corn-based foods and the population- 
specific consum.ption of corn-based foods. Worldwide, there is wide variation in consumption 
of corn-based foods. Per capita daily consumption ranges from 4-17 grams for Switzerland, 
Germany and Canada to 450 grams for the Transkei area of South Africa (Solfrizzo 1997 and 
Kuiper-Goodman 1996). In Texas, Hispanic women living along the border consume a 
substantial amount of corn (primarily in the form of tortillas); women of childbearing age eat, 
on average, 110 corn tortillas per month (or about 86 grams per day). When one also 
considers the consumption of fresh and canned corn, corn chips, corn flakes, and tortillas in 
foods, the grams consumed per day would likely be in the range of 95-100 grams per day for 
women. 

In summary, there is clear evidence that timonisins are carcinogenic in some animal species 
and sufficient evidence indicating that these compounds may be able to affect the neural 
development of the fetus. The Hispanic population in Texas is likely exposed to fumonisins 
through diet. This information, coupled with Texas-Hispanic-specific mortality and morbidity 
data, lead us to conclude that the four (4) ppm maximum fumonisin level recommended for 
masa and other corn products may be too high. We would highly recommend that any risk 
assessment performed to determine appropriate levels for humans take into consideration the 
consumption patterns of the Texas Hispanic population. 

Sincere1 , 
1 

William R. Arch&, M.D. 
Commissioner of Health 
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