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“The chicks receiving 
aureomycin fermentation 
grew more rapidly than 
control chicks receiving 
liver extract.

The fermentation residue 
supplied… an unidentified 
growth factor that made 
the chicks grow more 
rapidly than did a 
complete diet.”

Thomas H. Jukes
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[penicillin]How did we get to this point, or routinely giving antibiotics to most of the meat animals on the planet? To answer that question, I have to take you back to the 1940s, to the beginning of the antibiotic era.  Here’s a quick history lesson: The drugs that start the antibiotic era — penicillin, streptomycin, the tetracyclines — all arrive between 1944 and 1948. They are a sensation. People who would have died lingering terrible deaths are saved in hours. Because of penicillin, hundreds of thousands  of soldiers survived World War II who otherwise would not have come home. So antibiotics are a huge public good — and also, for most of their manufacturers, a huge money maker. And manufacturers’ desire to make yet more profit dovetails quite neatly with the war’s effect on meat production. You see, During the war, the meat industry was encouraged by governments to increase its capacity, to feed the troops. When the war ended, that guaranteed market went away — leaving the industry with all the cost of that new infrastructure, and no continuing way to pay for its upkeep.
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And, because of the devastation of the war, there was a great deal of concern about food supplies being fragile. Arable land had been destroyed by battles. Flocks and herds had been decimated. Fishing fleets had been co-opted by navies that needed additional vessels. [headlines]There were crop failures in Europe and Asia, and in the United States, there were claims of a “meat famine” so severe that it became an issue in the first election after the war. To solve those problems, and keep meat production viable, producers needed to cut their costs. They turned to giving livestock cheaper feed. In the case of chickens, they switched from pulverized small fish to cereals — but cereals did not give the birds the nutrition they needed, and so the poultry industry embarked on a search for cheap supplements as well. That was what brought Thomas Jukes into his laboratory that Christmas Day to assess his experiment, and and what spurred the enormous use of antibiotics in the diets of livestock immediately afterward, and up to today. Jukes and the researchers who come after him are convinced they have solved the post-war problem of feeding the world. He does not see any downside to these low doses of antibiotics.



Sir Alexander Fleming
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And that is extraordinary, because just a few years earlier,  [Fleming]Alexander Fleming, the scientist who first discovered penicillin, the father of all the antibiotics that followed, described the exact situation that Jukes would create. 



“The time may come when 
penicillin can be bought by 
anyone in the shops. 

“Then there is the danger 
that the ignorant man may 
easily under-dose himself, 
and by exposing his 
microbes to non-lethal 
quantities of the drug, 
make them resistant.”

Sir Alexander Fleming
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Fleming was talking about people taking low doses of antibiotics, not animals — but he said that if doses of antibiotics too low to kill bacteria were used, antibiotic resistance would follow.[Fleming 2]Fleming was right. By 1947, penicillin-resistant staph erupted in hospitals in England. It began to move across the world, landing in Australia in 1953, and the west coast of the United States by 1955. These epidemics were front page news in their countries.
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But no one seems to have considered that the same processes that created antibiotic resistance in bacteria in hospitals would do the same thing on farms. [Merck]Growth promoters to make animals fatter, and after that 
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[aureo]preventive use of antibiotics, which keeps out diseases as farms grow larger, rapidly become routine.  This was a mistake. Because the situation that Fleming correctly predicted in medicine happened in agriculture as well. Antibiotic-resistant foodborne illness — a thing that had never before existed in the world — began to occur. They emerge first in the United Kingdom — I’ll hypothesize, because England is a smaller place than here, with cities and agriculture closer together. The first signs of trouble are in dairy production: Children who drank milk came down with penicillin allergies, even if they had never taken the drug. Cheese-makers complained they could no longer make cheese: There was so much penicillin in the milk that it killed the beneficial bacteria that would make the milk coagulate.Then there was an outbreak of drug-resistant Salmonella all across southeastern England, among people with no family or household connection to each other. The cause was unwanted male calves, sold for meat, by a dairy producer that dosed his herd with antibiotics. Almost 100 people were made ill; six died.And a few years later, one small town is overwhelmed by the deaths of a group of children from a drug-resistant foodborne infection — E. coli, this time.





“We have concluded that 
the administration of 
antibiotics to farm 
livestock, particularly at 
sub-therapeutic levels, 
poses certain hazards to 
human and animal health. 

“We are satisfied that 
these hazards can largely 
be avoided and should 
not therefore be allowed 
to continue.”

- Swann report, 1969
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That outbreak shocks the United Kingdom[Swann ]it prompts the first government action anywhere attempting to control farm-antibiotic use, in the form of a commission, and after two years a report — the Swann report, name after its chairman, Michael Swann — which in 1969 makes the first recommendations for antibiotic control. Those recommendations become law in 1971, the first action by any government anywhere to restrict the use of antibiotics on farms.And then attention, reasonably, turns to the United States, the place where growth promoters were invented.



Stuart Levy
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[Levy1]And in 1976, this scientist, Dr. Stuart Levy — who is still working at Tufts University outside Boston — proves that the concerns behind the British government ban are reasonable concerns. Levy creates an experimental farm of chickens outside Boston and feeds a proportion of the chickens an antibiotic-laced feed. In months, he is able to demonstrate that resistant bacteria are moving through the farm environment, from those chickens, to other chickens locked in other pens, and to the humans who are managing the farm for him.



“These data speak 
strongly against the 
unqualified and 
unlimited use of drug 
feeds in animal 
husbandry and speak 
for re-evaluation of 
this form of 
widespread treatment 
of animals.”

Stuart Levy
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He proves two things. First that routine antibiotic doses affect the gut bacteria of the animals that receive them, turning those bacteria toward resistance or increasing the proportion of bacteria that are resistant. That solves the mystery of antibiotic-resistant foodborne illness: When animals were slaughtered, the contents of the guts contaminating the meat they became, and traveled on that meat into kitchens and onto plates. He also proved that there was a risk while farm animals were alive, because their gut contents — their manure — would flow into a farm’s environment, and the resistant bacteria contained in the manure would begin to move through the world in a manner that was unpredictable and untrackable. His discovery prompted the United States government to try to act.The Food and Drug Administration, a Cabinet-level agency,  informed the pharmaceutical industry that it planned to take away the licenses for growth-promoter uses of antibiotics that it had granted 25 years before. But it never had the chance: Members of the US COngress, the national legislature, threatened to hold the entire agency’s budget hostage if it proceeded. The FDA backed down. And at that point, the United States, and Britain and then the rest of Europe, diverged in their approaches to subtherapeutic antibiotic use on farms, and presented two models to the rest of the world, including here in the global South.  After England, the Scandinavian companies banned most farm antibiotic use, and then the entire European Union, which created a partial ban on growth promoters in 1999 and a complete ban in 2006. The United States took the empirical route, allowing growth promoters and waiting to see whether resistant bacteria would emerge.  But — and this is important — almost none of those governments banned preventive use of farm antibiotics. So even in the countries where antibiotic use is controlled, resistant bacteria continue to move off farms and to cause outbreaks of illness.  In 1987, hundreds of people fall ill in California as a result of ground beef from dairy cows that were sold for meat after their milk dried up — cows that were prophylactically fed a banned antibiotic called chloramphenicol to keep them healthy.Starting in 2001, researchers in California and Minnesota demonstrate that some portion of the millions of urinary tract infections that occur in the United States each year — and that in some cases escalate to kidney infections, bloodstream infections and deaths from sepsis — are due to resistant bacteria, traveling on meat.Between 2006 and 2010, researchers in different parts of the US demonstrate that resistant bacteria are moving away from farms in dust, in groundwater, via insects, on farm trucks, and on the skin and clothes of farm workers, and affecting people who live near large farms, whether they work on the farms or not.  In 2014, 638 Americans — and probably several thousand more who are never identified — are made sick with drug-resistant Salmonella that originates in a single California processing plant. These outbreaks are not confined to the United States.In 2004, the Netherlands faces the rapid spread of a particular form of drug-resistant staph, known as “livestock MRSA,” that arises in pigs routinely given tetracycline, crosses to pig farmers, moves outward into society to infect people with no connection to farms, and causes outbreaks in its healthcare system that are so severe that any pig farmer going into a hospital is forced into an isolation room, just in case. In 2015, Chinese and British researchers reveal that people, pigs, and pork being sold in markets in China are all carrying bacteria holding an identical resistance gene, called MCR — and that gene confers protection against the very last ditch antibiotic we have. That gene and those bacteria have now moved around the world, creating illnesses in more than 30 countries. It’s that discovery that really drives home how dangerous this practice is. Routine antibiotic use in the animals that deliver our protein is contributing to a worldwide epidemic of antibiotic-resistant bacteria that we do not take seriously enough.



“…to withdraw 
approval of new 
animal drug 
applications for all 
penicillin-
containing 
premixes intended 
for use in animal 
feed…”

- Federal Register, Aug. 30, 1977



Final case count, Foster Farms Salmonella Heidelberg, 2013-14 (CDC 2014)



• 1980: National Academies:  cannot prove 
subtherapeutic use is safe. 

• 1988: Institute of Medicine: subtherapeutic use of 
antibiotics “potential human health hazard.”

• 2001: AMA resolution opposes growth-promoter 
dosing.

• 2003: IOM: “Mounting evidence suggests a relationship 
between antimicrobial use in animal husbandry and an 
increase in bacterial resistance in humans.”

• 2004: FDA: subtherapeutic doses of antibiotics in animal 
feed is a “high risk” practice.
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▼	So the FDA's hands are tied. Still, it does what it can:	▼	It contracts with eh National Academies of Science to study the problem	•	in 1980 the Academies say they cannot prove subtherapeutic uses are safe	▼	It hires the Seattle-King County ehalth department to conduct a study similarto Levy's, ut on a larger scale, this time involving Campylobacter:	•	In 1984, the health department confirms Levy's findings of transferable resistae moving between bacteria, between animals, and from animals to humans.	▼	INresponse to yet anotehr Congressionla request, it asks the Instutue of medicine to study theproblem, and in 1988, the IOM finds:	•	"indirect evdence impicating subtherapeutic use of antimicrobials inproducing resistance in infectious bacteria that causes a potential human health hazards."



How China’s meat consumption will rise (USDA 2013)















“There is nowhere
in the world 

from which we are 
remote.”
- Joshua Lederberg, 1992
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[Lederberg]As the great microbiologist Joshua Lederberg once observed, “There is nowhere in the world from which we are remote.” For the overuse of antibiotics, we have not yet learned that lesson. I think we do not have much time left, to get it right. Thank you very much.



BigChickentheBook.com

“A must-read for anyone
who cares about the

quality of food and the
welfare of animals.”

- Mark Bittman

“A modern-day
Upton Sinclair.”

- Martin Blaser MD
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