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DISCUSSING ANTIBIOTIC RESISTANCE 
AT NATIONAL AND INTERNATIONAL SCALES

• Antibiotics in general v. an antibiotic in particular

Human use:

• Penicillin

• Aureomycin

• Terramycin

Nonhuman use:

• Monensin

Side #1: It should be regulated 

the same way as other antibiotics

Side #2: It’s not the same – it’s 

an ionophore



RUMENSIN’S STORY

1. Development of nonhuman-specific antibiotics to combat 

contemporaneous resistance issues

2. Replacement of a problematic feed technology (DES) with a different, 

less problematic one 

3. Larger debate about how material works in the body (classification 

and the role of the rumen)



1. COMBAT RESISTANCE



MONENSIN

Streptomyces cinnamonensis. 

Analyzed by Pearl Liu Chen (1964), pictured left.



MONENSIN

Lilly Research Images from 1974 catalog. 

Trade Literature Collection, NMAH. 

Image from “Biological Applications of 

Ionophores” (1976) by Berton Pressman. 



SULFAQUINOXALINE (SQ)

From “History of the Discovery of Sulfaquinoxaline as a Coccidiostat” (2008), by William Campbell. 



MONENSIN FOR CHICKENS

Coban advertisement in Feedstuffs 

Magazine, July 5, 1976. 



II. THE “SUCCESSOR” TO DES



MONENSIN FOR CATTLE

Abstract from 1974 American Society of Animal Science. 



DIETHYLSTILBESTROL (DES) 

Eli Lilly director, G. L. Varnes, with Ralston-Purina 

founder, William Danforth. Lilly Management Report, 

1955. Science History Institute Archives. 



INTRODUCING RUMENSIN

A Purina advertisement in the Iowa-based Carroll 

Daily Times Herald. Published on December 26, 

1975, sixteen days after its official FDA approval.

Rumensin advertisement in Feedstuffs 

Magazine, January 5, 1976.



III. RUMEN CONVERSION



Rumensin advertisement in Feedstuffs Magazine, July 5, 1976. 



Rumensin advertisement in The Florida Cattleman and Livestock Journal, October 1978. 



“IONOPHORE” CLASSIFICATION

The Tampa Times, 

September 12, 1979. 

The Country Today, 

April 9, 1986



APPROACHES TO RISK

• Definition of “growth promotant” in EU

• Distinction of  “human environment” in U.S. 

Federal Register

• Monensin in future human medicine

• Monensin as “feed efficiency” tool, helping with 

methane reduction



RUMENSIN’S STORY

1. Development of nonhuman-specific antibiotics to combat 

contemporaneous resistance issues

2. Replacement of a problematic feed technology (DES) with a different, 

less problematic one 

3. Larger debate about how material works in the body (classification 

and the role of the rumen)



THANK YOU

• This project has been generously supported by the National Museum of 

American History, the Lemelson Center, and the University of Pennsylvania 

Teece Award.

• nwelk@sas.upenn.edu

• @welkjoerger

• welkjoerger.com


