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Wheat gluten, binder and protein source in shrimp feeds, likely
source of contamination

This magni�ed view of shrimp antennal glands shows
melamine/cyanuric crystals as brownish-green needle- and plate-like
structures. The inset at higher magni�cation shows several crystals
encapsulated by shrimp in�ammatory cells.
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Pet food-related outbreaks of Melamine-Associated Renal Failure (MARF) in dogs and cats in 2004 and 2007 brought
widespread attention to the use of melamine-tainted ingredients in animal feeds. The 2007 outbreaks of MARF were
linked to the incorporation of vegetable protein concentrates tainted with melamine and cyanuric acid from China.

In 2007, the United States Food and Drug Administration (FDA) alerted livestock and �sh and shrimp feed
manufacturers about a voluntary recall of U.S.-made products used in feed production because several were found to
contain melamine and related compounds. The products of concern for �sh and shrimp feeds were binding agents.

Shrimp testing
In specimens of (Penaeus monodon) shrimp submitted to the University of Arizona Aquaculture Pathology Laboratory
(APL), especially in mid-2007 and early 2008 from Asia, brownish-green needle- and platelike crystals were observed
in multiple granulomas in the ducts of the antennal glands. The histological appearance of these crystals in shrimp
was very similar to that of crystals induced by melamine/cyanuric acid in the kidneys of dogs and cats with MARF.
The affected P. monodon otherwise showed no gross or histological signs of disease and little or no elevation in
mortality rates.

Because other shrimp specimens from the same facility but fed a different feed did not present these unique lesions,
samples of both “normal” and suspect feeds were submitted to a state-of-the-art analytical lab in Singapore for
melamine testing. Melamine was not detected in the normal feed, while the two samples of suspect feed contained
112.50 and 183.39 ppm of melamine, respectively.

The pathology associated with the contaminated feed was discovered as a result of routine surveillance of shrimp
populations being developed as speci�c pathogen-free stocks. Samples of shrimp are taken on a predetermined
schedule for both molecular testing for recognized shrimp diseases and histological examination to detect other
diseases that might otherwise go undetected or develop into major problems before corrective measures can be
taken.

Feed trial
The melamine-tainted feeds were purchased from a feed supplier in Indonesia. However, no information was
available on which ingredient or ingredients in the feeds contained melamine/cyanuric acid. Because wheat gluten is
often used as a binder and protein source in shrimp feeds, and because this product was identi�ed as the source of
the melamine/cyanuric acid contamination in U.S. pet foods, it may be a likely source of the contamination.

Subsequent testing of one of the suspect feeds with (Penaeus vannamei) at the APL in Tucson gave some
unexpected results. Within 10 days of initiating feeding, the test shrimp developed prominent granulomas in their
antennal glands with the characteristic crystals. After nearly 40 days of feeding, test shrimp showed no obvious
external signs of disease, stress or mortalities.

FDA: Unlikely risk 
Despite concerns about melamine-contaminated feeds given to animals, FDA scientists in an interim safety/risk
assessment determined that “based on currently available data, the consumption of pork, chicken, domestic �sh and
eggs from animals inadvertently fed animal feed contaminated with melamine and its analogs is very unlikely to pose
a human health risk.”

The �ndings from the APL study, in which melamine-associated pathology is limited to the presence of insoluble
crystals of salts of melamine/cyanuric acid in antennal glands, are consistent with the FDA assessment. This is
because shrimp heads – the location of the antennal glands – are generally not eaten, and the crystals are totally
insoluble in the wide range of polar and nonpolar solvents used in histological work.

(Editor’s Note: This article was originally published in the May/June 2008 print edition of the Global Aquaculture
Advocate.)
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