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China is the world's largest producer and user of antibiotics, and it is also the hardest

hit by antibiotic abuse and bacterial resistance. Antibiotic abuse, especially in the livestock
sector, is particularly acute. At present, animal husbandry farmers generally add feed
antibiotics to feeds and use them as health supplements to promote growth. The resulting
"super bacteria" risk and increased environmental pollution are challenging the bottom
line of Chinese health.
January16，2018. Shun Net News “Vigilance! Super bacteria begin to cross China is the
hardest hit by antibiotic abuse and bacterial resistance”

The data on the “Third International Conference on Pollution Prevention and
Resource Conservation of Livestock and Poultry” held in Xiamen showed that the annual
use of antibiotics in livestock and poultry farming in China reached 97,000 tons,
accounting for nearly 50% of the national annual consumption of antibiotics. Antibiotic
resistance genes have become a new type of pollutant. Zhu Yongguan, a researcher at
the Urban Environment Institute, said that the use of new technologies to digest antibiotic
resistance genes is a major challenge for livestock and poultry farming in China and the
world.
July 31, 2018. Chinese Journal of Science and Technology, "Livestock and poultry farming
should pay attention to antibiotic pollution, urgently need new technology"

The discovery and use of penicillin is a revolution, but due to the common use of
penicillin, a prolonged battle between humans and bacteria began when the first penicillin
was injected. The speed of bacterial variability is terrible. They can take foreign genes into
their own, and at the same time rapidly proliferate, waiting for the screening of malignant
environment. In the face of antibiotic attacks, some bacteria have become resistant. In the
1950s, a patient injected penicillin for only 200,000 units. In the 1990s, a patient required
800-100,000 units of penicillin per injection. The dosage increased by nearly 5 times. Up
to now, the use of penicillin alone has not been able to meet the needs of treatment.
August 6, 2018. "Our childhood shadows, but saved millions of lives on the battlefield."

A recent antibiotic pollution map reveals the amazing facts hidden in our food system.
In order to support the industrial aquaculture industry, tens of thousands of tons of
antibiotics enter the water and soil environment every year through farmed animals and
our bodies, causing serious resistance to various germs. Ducks, pigs and cattle are all
framed.

Guangzhou Maternal and Child Hospital has rescued a premature infant weighing
only 650 grams and 25 weeks of gestation. The first, second, third, and the fourth
generation of cephalosporin all have no pharmacological effects. So called "Top
antibiotics": Taineng, Maspin, Fuxingda... also have no efficacy. Later, through testing, the
newborn was resistant to seven antibiotics.

In 2013, eight Chinese and American scientists published a study in the “Proceedings
of the National Academy of Sciences”. They found 149 “unique” antibiotic resistance



genes in manure from three Chinese commercial pig farms. Drug-resistant genes can be
transmitted to the human body through the environment, eating the meat products of the
above animals. Some eventually form "super bacteria", which makes it difficult or even
impossible for people to treat infections by conventional antibiotics, and the development
of new drugs is too late to keep up.
August 5, 2018. “the Chinese Academy of Sciences "exposed" a map, and the chicken,
duck, pig, and fish on the table were all framed.”

The causes and consequences of antimicrobial resistance are complex and were
reviewed in a 2013 Commission in The Lancet Infectious Diseases. At present, the
consequence of antimicrobial-resistant infections is a worldwide burden of deaths
estimated at more than 700 000 people per year, mostly in low- income and
middle-income countries. In high-income countries, annual deaths from resistant
pathogens are an estimated 23 000 in the USA and 25 000 in Europe. In the USA, the
excess cost of antibiotic-resistance infections is around $20 billion per year.
Volume 16, Issue 10, P1085, October 01, 2016. Editorial from THE LANCET Infectious
Diseases, “Time for global political action on antimicrobial resistance”.

Antibiotics have stopped us dying from minor infections, but their over-use and abuse
means there are now bacteria resistant to almost all of them. This year 193 countries
agreed at the United Nations that global action was required.

In the UK, the number of prescriptions for antibiotics is going down, but superbugs
will need to be tackled everywhere in order to turn the tide on resistance.
June 7, 2018. Programmes, BBC radio 4. “Best of Today: Antimicrobial resistance leaving
infections untreatable”.

Resistance can spread between a range of bacterial strains and species, including E.
coli, Klebsiella pneumoniae and Pseudomonas aeruginosa et al.

Infinite people around the world will die for antimicrobial resisitance by 2050.
November 19, 2015. BBC news. Antibiotic resistance: Wold on cusp of ‘post-antibiotic era’
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Overuse of antibiotics in livestock farming has enriched antibiotic-resistant genes as

well as resistant bacteria in farm animals and their related environments. These
antibiotic-resistant genes can spread to the natural environments by horizontal gene
transfer and even to the food chain, posing a serious threat to the ecological environment,
food safety and human health.
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transferred into the human gut through food chain.



Gao YY, Bi WJ, Wu XY, et al. Bacterial resistance influences intestinal flora and host
immune regulation. Chin J Biotech, 2018, 34(8): 1259–1269.

World Health Organization has recognized antibiotic resistance is one of the serious
threats to public health and food-safety in the 21st century. Recently, the antibiotic
resistance gene (ARG) has been widely considered as a new pollutant. Now, many
studies suggested that animal farm is one of the major reservoirs of ARGs. Antibiotic
resistance bacteria and antibiotic resistance genes enter the environment along with
animal excrement, accelerating the spread of ARGs in the environment. In the livestock
and poultry breeding environment, ARGs and antibiotic resistant bacteria could be
transmitted to humans through the food chain, water or air, posing a great threat to public
health.
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Antimicrobial resistance is on the rise while the number of antibiotics being brought to
market continues to drop. Drug-resistant genes and drug-resistant bacteria infection have
seriously threatened human health. Therefore, antimicrobial resistance presents an
ongoing challenge that requires multifaceted approaches including: biomedical innovation;
improved surveillance of antibiotic consumption and antimicrobial resistance generated
rates; prevention of health-care-associated infections and transmission of
multidrug-resistant bacteria and environmental dissemination; rapid microbiological
diagnosis; and curtailed clinical and veterinary misuse.
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Horizontal gene transfer contributes to the spread of antibiotic-resistance cassettes,
the distribution of toxin-encoding phages and the transfer of pathogenicity islands. Natural
transformation, which is the process of competent cells to uptake free DNA from
environment and to recombine this DNA into the chromosome, is a mode of horizontal
gene transfer. Natural transformation promotes the spread of antibiotic-resistance
cassettes among different bacteria, resulting in the emergence of antibiotic resistant
bacteria. The emergence of antibiotic resistant pathogens poses an enormous threat to
the treatment of infections.
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Environmental pollution problems of bacterial resistance and antibiotic resistance
genes(ARGs) caused by antibiotics abuse have attracted great attention in the
environment. The persistence and transmission of ARGs pose risk to drinking water.
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The optimism of the early period of antimicrobial discovery has been tempered by the
emergence of bacterial strains with resistance to these therapeutics. Today, clinically
important bacteria are characterized not only by single drug resistance but also by
multiple antibiotic resistance--the legacy of past decades of antimicrobial use and misuse.
Drug resistance presents an ever-increasing global public health threat that involves all
major microbial pathogens and antimicrobial drugs.
SB Levy, B Marshall. Antibacterial resistance worldwide: causes, challenges and
responses. Nat Med, 2004, 10(S12): S122-S129

The prevalence of antibiotic resistance genes (ARGs) and their relationship with
antibiotics in the surface waters of the Huangpu River and the drinking water sources of
Shanghai, China, were investigated. 39 ARGs, including four sulfonamide ARGs, 23
tetracycline ARGs, four chloramphenicol ARGs, five β–lactam ARGs and three penicillin
ARGs were targeted in this study. Two sulfonamide ARGs (sul I and sul II), eight
tetracycline ARGs (tet(A), tet(B), tet(C), tet(G), tet(M), tet(O), tet(W) and tet(X)), and
one β–lactam ARG (TEM) were detected to be present in water samples by polymerase
chain reaction (PCR), with the detection frequencies ranging from 42.86% to 100%. The
average concentrations of the 11 ARGs ranged from 3.66 × 101 copy/mL (tet(B)) to
1.62 × 105 copy/mL (sul II), quantified by quantitative real-time PCR (QPCR). The number
of detected ARGs and the ARG concentrations were generally higher in suburban
sampling sites than in urban sites. Being in or near suburban rural areas, some raw
drinking water sources were observed to have comparatively higher ARG contamination,
drawing an urgent attention for the concern of public health. Generally consistent relations
were observed between the concentrations of tet genes and the tetracycline levels and
between the concentrations of sul genes and the sulfonamide levels.
Jiang L, Hu XL, Xu T, et al. Prevalence of antibiotic resistance genes and their relationship
with antibiotics in the Huangpu River and the drinking water sources, Shanghai, China.
Sci Total Environ, 2013, 458-460: 267–272.

Multidrug-resistant (MDR) bacteria have increased at an alarming rate over recent
decades and cause serious problems. The emergence of resistant infections caused by
these bacteria has led to mortality and morbidity; consequently there is an urgent need to
find solution for combating bacterial resistance.
B Khameneh, R Diab, K Ghazvini, et al. Breakthroughs in bacterial resistance
mechanisms and the potential ways to combat them. Microbial Pathogenesis, 2016, 95:
32-42.
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