Claims of GM feed safety are misleading
As an agricultural consultant specializing in livestock nutrition, I believe it’s vital
that farmers get the best advice about what to feed their animals. So I was
interested to read Krissa Welshans’s article, “GM feed: No risk to animal health”
(Feedstuffs, Oct 6 2014). The scientific review that prompted the headline,
authored by former Monsanto scientist1 Alison Van Eenennaam and Amy Young,
analyzed 28 years’ worth of field data on over 100 billion farm animals from
before and after the introduction of genetically modified (GM) feed. The authors
concluded that there were no adverse effects from GM feed on livestock health.
However, a closer look reveals that the review and the conclusions drawn from it
in the article are misleading, for several reasons:
1. The data on the 100 billion farm animals are uncontrolled. They were
not generated in a controlled study, in which one group of animals is fed a
GM diet and the other group a similar non-GM diet – with other conditions
kept the same. Much has changed in livestock husbandry in recent
decades, including escalating antibiotic use, which can mask
inflammation. The review’s data are not controlled for these factors. It is
not even known what proportion of the animals’ diets was GM. So no
conclusions can be drawn about GM feed safety.
2. In contrast, controlled feeding studies on farm and laboratory
animals have found toxic effects from a GM diet.1 2 3 4 5 6 7 8 9 10 11 12 13
14
None of these studies have been repeated. The favored response to
inconvenient findings has been to attack them using unscientific
arguments.15 16 17
3. Most of the data are on 49-day-old chickens. A massive 98% of the one
billion farm animals are poultry, with 92% being broiler chickens. Broiler
chickens live for only 49 days before being sent to slaughter, a fraction
(2%) of a chicken’s natural lifespan of 7 years. These data give no
information on long-term health effects of GM feed in poultry and no useful
information on any types of health effects in mammals, such as cattle and
pigs. Many serious health effects, including cancer and organ damage,
take time to show up and the short commercial lifespans of livestock mean
that they are slaughtered before these problems can be seen. For
example, beef cattle are slaughtered at around 24 months – 10% of their
natural lifespan of 17–20 years. Claiming that the data in the review show
GM feed is safe is equivalent to exposing children to cigarette smoke for
the first few years of their lives and claiming that because they haven’t
contracted lung disease by then, cigarette smoking is safe.
4. Studies claimed to be long-term are not. The review cites two
1

http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterial
s/VeterinaryMedicineAdvisoryCommittee/UCM225072.pdf

controlled and so-called long-term studies as evidence of the safety of GM
feed. The first is a study on dairy cows with MON810 Bt maize.18 19 20 But
this study is not long-term, as it only followed the cows up to 25 months.
Also, the researchers replaced half the animals at an unspecified point in
the study for unclear reasons, making the results of no value in assessing
GM feed safety. The second was on pigs fed the same Bt maize.21 22 23 24
25
Van Eenennaam says no “long-term adverse effects” were found in this
study. However, the Bt maize was found to trigger immune disturbances24
23
and blood biochemistry changes.23 While changes found after 143 days
were dismissed by the study authors as “unlikely to be of major
importance”, there is no way of telling without extending the study length,
given that pigs naturally live for 10–12 years.
5. Many health effects are not spotted in slaughterhouse inspections
and would not show up in the review’s data on animals
“condemned” at slaughter. The authors of a study that found higher
rates of severe stomach inflammation in pigs fed GM feed1 said all
animals passed slaughterhouse inspection (personal communication). And
problems with GM glyphosate-tolerant soy feed reported by a pig farmer,
such as reduced litter size, fewer live-born piglets, increased need for
medication, and malformations,26 27 would not show up in the review’s
data, since pigs that are dead, malformed, or not even born are not sent
for slaughter and medication use is not considered.
At some point, a controlled study may be carried out that convinces me that GM
feed is safe, but the Van Eenennaam review is not it.

References
1.

Carman JA, Vlieger HR, Ver Steeg LJ, et al. A long-term toxicology study on pigs
fed a combined genetically modified (GM) soy and GM maize diet. J Org Syst.
2013;8:38-54.

2.

Trabalza-Marinucci M, Brandi G, Rondini C, et al. A three-year longitudinal
study on the effects of a diet containing genetically modified Bt176 maize on
the health status and performance of sheep. Livest Sci. 2008;113:178-190.
doi:10.1016/j.livsci.2007.03.009.

3.

Gab-Alla AA, El-Shamei ZS, Shatta AA, Moussa EA, Rayan AM. Morphological
and biochemical changes in male rats fed on genetically modified corn (Ajeeb
YG). J Am Sci. 2012;8(9):1117-1123.

4.

El-Shamei ZS, Gab-Alla AA, Shatta AA, Moussa EA, Rayan AM. Histopathological
changes in some organs of male rats fed on genetically modified corn (Ajeeb
YG). J Am Sci. 2012;8(10):684-696.

5.

Hines FA. Memorandum to Linda Kahl on the Flavr Savr Tomato (Pathology
Review PR–152; FDA Number FMF–000526): Pathology Branch’s Evaluation of
Rats with Stomach Lesions from Three Four-Week Oral (gavage) Toxicity Studies
(IRDC Study Nos. 677–002, 677–004, and 677–005) and an Expert Panel’s Report.
US Department of Health & Human Services; 1993.
http://www.biointegrity.org/FDAdocs/17/view1.html.

6.

Pusztai A. Witness Brief – Flavr Savr tomato study in Final Report (IIT Research
Institute, Chicago, IL 60616 USA) cited by Dr Arpad Pusztai before the New
Zealand Royal Commission on Genetic Modification. 2000.
http://www.gmcommission.govt.nz/.

7.

Prescott VE, Campbell PM, Moore A, et al. Transgenic expression of bean alphaamylase inhibitor in peas results in altered structure and immunogenicity. J
Agric Food Chem. 2005;53:9023-9030. doi:10.1021/jf050594v.

8.

Kroghsbo S, Madsen C, Poulsen M, et al. Immunotoxicological studies of
genetically modified rice expressing PHA-E lectin or Bt toxin in Wistar rats.
Toxicology. 2008;245:24-34. doi:10.1016/j.tox.2007.12.005.

9.

Malatesta M, Biggiogera M, Manuali E, Rocchi MBL, Baldelli B, Gazzanelli G. Fine
structural analyses of pancreatic acinar cell nuclei from mice fed on genetically
modified soybean. Eur J Histochem. 2003;47:385-388.

10. Malatesta M, Caporaloni C, Gavaudan S, et al. Ultrastructural morphometrical
and immunocytochemical analyses of hepatocyte nuclei from mice fed on
genetically modified soybean. Cell Struct Funct. 2002;27:173-180.
11. Vecchio L, Cisterna B, Malatesta M, Martin TE, Biggiogera M. Ultrastructural
analysis of testes from mice fed on genetically modified soybean. Eur J
Histochem. 2004;48:448-454.
12. Malatesta M, Boraldi F, Annovi G, et al. A long-term study on female mice fed on
a genetically modified soybean: effects on liver ageing. Histochem Cell Biol.
2008;130:967-977.
13. Séralini GE, Mesnage R, Clair E, Gress S, de Vendômois JS, Cellier D. Genetically
modified crops safety assessments: Present limits and possible improvements.
Environ Sci Eur. 2011;23. doi:10.1186/2190-4715-23-10.
14. Fares NH, El-Sayed AK. Fine structural changes in the ileum of mice fed on
delta-endotoxin-treated potatoes and transgenic potatoes. Nat Toxins.
1998;6(6):219-233.
15. Waltz E. Battlefield. Nature. 2009;461:27-32. doi:10.1038/461027a.
16. Rowell A. Don’t Worry, It’s Safe to Eat. London, UK: Earthscan Ltd; 2003.

17. Rowell A. The sinister sacking of the world’s leading GM expert – and the trail
that leads to Tony Blair and the White House. Daily Mail.
http://www.gmwatch.org/latest-listing/42-2003/4305. Published July 7, 2003.
18. Steinke K, Guertler P, Paul V, et al. Effects of long-term feeding of genetically
modified corn (event MON810) on the performance of lactating dairy cows. J
Anim Physiol Anim Nutr Berl. 2010;94:e185-e193. doi:10.1111/j.14390396.2010.01003.x.
19. Guertler P, Paul V, Steinke K, et al. Long-term feeding of genetically modified
corn (MON810) — Fate of cry1Ab DNA and recombinant protein during the
metabolism of the dairy cow. Livest Sci. 2010;131(2–3):250-259.
doi:10.1016/j.livsci.2010.04.010.
20. Guertler P, Brandl C, Meyer HHD, Tichopad A. Feeding genetically modified
maize (MON810) to dairy cows: comparison of gene expression pattern of
markers for apoptosis, inflammation and cell cycle. J Verbr Leb. 2012;7:195-202.
21. Buzoianu SG, Walsh MC, Rea MC, et al. High-throughput sequence-based
analysis of the intestinal microbiota of weanling pigs fed genetically modified
MON810 maize expressing Bacillus thuringiensis Cry1Ab (Bt maize) for 31
days. Appl Env Microbiol. 2012;78:4217-4224. doi:10.1128/AEM.00307-12.
22. Buzoianu SG, Walsh MC, Rea MC, et al. The effect of feeding Bt MON810 maize
to pigs for 110 days on intestinal microbiota. PLoS ONE. 2012;7:e33668.
doi:10.1371/journal.pone.0033668.
23. Buzoianu SG, Walsh MC, Rea MC, et al. Effects of feeding Bt maize to sows
during gestation and lactation on maternal and offspring immunity and fate of
transgenic material. PLoS ONE. 2012;7(10). doi:10.1371/journal.pone.0047851.
24. Walsh MC, Buzoianu SG, Gardiner GE, et al. Fate of transgenic DNA from orally
administered Bt MON810 maize and effects on immune response and growth in
pigs. PLoS ONE. 2011;6:e27177. doi:10.1371/journal.pone.0027177.
25. Buzoianu SG, Walsh MC, Rea MC, et al. Effect of feeding genetically modified Bt
MON810 maize to ∼40-day-old pigs for 110 days on growth and health
indicators. Anim Int J Anim Biosci. 2012;6(10):1609-1619.
doi:10.1017/S1751731112000249.
26. Krüger M, Schrödl W, Pedersen I, Shehata AA. Detection of glyphosate in
malformed piglets. J Environ Anal Toxicol. 2014;4(5).
doi:http://dx.doi.org/10.4172/2161-0525.1000230.
27. Pedersen IB. Changing from GMO to non-GMO natural soy, experiences from
Denmark. Sci Soc. 2014.

