
An HSI Report: Welfare Issues with Genetic Engineering and Cloning of Farm Animals 1

 

 

 

 

 

 

An HSI Report: Welfare Issues with 

Genetic Engineering and Cloning of Farm Animals 
 

 

Abstract 

 

Developments in biotechnology have raised new concerns about animal welfare, as farm animals now 

have their genomes modified (genetically engineered) or copied (cloned) to propagate certain traits 

useful to agribusiness, such as meat yield or feed conversion. These animals have been found to suffer 

from unusually high rates of birth defects, disabilities, and premature death. Throughout the world, 

there is significant public opposition to the introduction of meat and milk from cloned animals and 

their progeny into the food supply and currently few regulations exist to protect the welfare of farm 

animals during cloning or genetic engineering for agricultural research. 

 

Background 

 

Both the genetic engineering and cloning of animals involve the artificial manipulation of 

deoxyribonucleic acid (DNA). 

 

Genetic engineering involves the alteration of an animal’s genetic information, including the addition 

(or “knock-in”) and the removal or inactivation (“knock-out”) of genes or their control sequences.
1
 For 

example, the process of adding a growth hormone gene to increase growth rates starts with isolating 

the gene, cloning it in bacteria to produce large quantities, and then injecting the gene under a 

microscope into a pronucleus of an embryo flushed from his or her mother’s oviduct. This embryo is 

then implanted into a surrogate mother who will give birth to offspring, some of whom will be 

transgenic—that is, containing the exogenous growth hormone gene in all of their cells.
2
  

 

Clones are nearly exact genetic copies of an individual animal.
a
 A recipient cell, usually an egg, is 

enucleated (nearly all of its genetic information is removed), and the nucleus of a cell from the animal 

to be cloned (the donor animal) is inserted or fused inside the cell. Embryos produced by this nuclear 

transfer are then cultured in vitro for several cell divisions before being implanted into a surrogate 

mother.
3
 The first mammal successfully cloned from an adult cell, a sheep called Dolly, was born in 

1996.
4
  

 

Researchers are genetically engineering and cloning farm animals for the food supply for a number of 

reasons, such as more profitable muscling and disease resistance. However, many applications of these 

technologies have been shown to be detrimental to animal welfare. 

 

Genetic Engineering and Animal Welfare 

                                                 
a
A cloned animal is not genetically identical to the animal from whom nuclear material was taken because of the very minor 

contribution of mitochondrial DNA from the egg. 
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While genetically engineering farm animals to increase bone strength or reduce reception to pain, for 

example, may improve animal well-being, the broad use of such technology would be unlikely to result 

in a reduction of suffering. Gene insertion techniques have limited success, as inserted genes may fail 

to properly reach target cells and may finish in cells of unintended organs. Many embryos develop 

abnormally and die in utero, while others may be infertile or born with developmental defects, some of 

which are attributable to these so-called insertional problems.
5
 

 

Still other health issues may not become apparent until later in life. Transgenic animals often exhibit 

variable or uncontrolled expression of the inserted gene, resulting in illness and death.
6
 In one study, 

ten transgenic piglets were followed from birth through puberty. Half of the animals died or had to be 

euthanized due to severe health problems during the investigation, indicating a high mortality rate 

among genetically engineered piglets. In addition, three of the surviving piglets showed decreased 

cardiac output.
7
  

 

The genetic modification of sheep containing an extra copy of a growth hormone gene resulted in 

animals who reportedly grew faster, leaner, and larger than those conventionally bred; produced more 

wool; or produced milk for prolonged periods. Developing more economically profitable sheep 

reportedly resulted in negative welfare side effects from the excess growth hormone, including 

increased incidences of diabetes and susceptibility to parasites.
8
  

 

The transgenic “Beltsville pigs” had human growth hormone genes inserted in their genomes with the 

goal of increasing the animals’ productivity. While that was partially achieved, the genetically 

modified animals reportedly suffered from numerous problems that severely compromised their 

welfare, including arthritis, diarrhea, lameness, mammary development in males, disruption of estrous 

cycles, skin and eye problems, loss of libido, lethargy, pneumonia, pericarditis (inflammation of the 

sac surrounding the heart), and peptic ulcers. Of the 19 pigs expressing the transgene, 17 reportedly 

died within the first year.
9
  

 

Similarly, a research effort led by U.S. Department of Agriculture (USDA) scientists modified the 

genes of dairy cows so the animals would be more resistant to mastitis, an inflammation of the udder. 

Of 330 attempts, only 8 calves were born alive, and of those 8 animals, only 5 survived to adulthood.
10

  

 

Cloning and Animal Welfare 

 

Cloning research also reveals abnormalities and high failure rates, problems widely acknowledged by 

scientists in the field and potentially indicative of poor animal welfare.
11,12 

 Seemingly healthy 

bioengineered animals are at risk for a variety of defects. “All cloned babies have some sort of errors,” 

cloning pioneer Ryuzo Yanagimachi reportedly claimed. “I’m surprised they can survive it.”
13

 The list 

of problems from which clones have suffered is extensive, including diabetes, enlarged tongues, 

malformed faces, intestinal blockages, shortened tendons, deformed feet, weakened immune systems, 

respiratory distress, circulatory problems, and dysfunctional hearts, brains, livers, and 

kidneys.
14,15,16,17,18

  

 

A 2003 review of cloning procedures found that while hundreds of calves have been cloned 

worldwide, less than 5% of all cloned embryos transferred into recipient cows have survived, and the 

majority of the 95% who did not survive died at various stages of development from a predictable 

pattern of placental and fetal abnormalities. “The low efficiency seriously limits commercial 
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applicability and ethical acceptance of somatic cloning,” wrote the scientists, “and enforces the 

development of improved cloning methods.”
19

  

 

Two years later, a review further identifying the challenges of cloning farm animals continued to note 

a high failure rate:  

 

“[A]t present it is an inefficient process: in cattle, only around 6% of the embryos transferred to 

the reproductive tracts of recipient cows result in healthy, long-term surviving clones. Of 

concern are the high losses throughout gestation, during birth and in the post-natal period 

through to adulthood. Many of the pregnancy losses relate to failure of the placenta to develop 

and function correctly. Placental dysfunction may also have an adverse influence on postnatal 

health.”
20

  

 

Upon review of the world’s cloned animals, Ian Wilmut, who led the team to clone Dolly the sheep, 

also reportedly found low success rates and a host of problems such as fetal overgrowth, or large 

offspring syndrome, in cattle and sheep; heart defects in pigs; developmental difficulties, lung 

problems, and malfunctioning immune systems in cows, sheep, and pigs; and individual problems, 

including a lamb barely able to breathe due to grossly thickened muscles surrounding the lungs. He is 

quoted as saying: “The widespread problems associated with clones has [sic] led to questions as to 

whether any clone was entirely normal….There is abundant evidence that cloning can and does go 

wrong….”
21

 

 

The U.S. National Academy of Sciences acknowledged many of these problems in its 2002 report, 

“Animal Biotechnology: Science-Based Concerns,”
22

 and the U.S. Food and Drug Administration 

(FDA) also identified these issues during an earlier hearing on cloning. Kathryn Zoon, Director of the 

FDA Center for Biologics Evaluation and Research, testified before Congress that the failure rate 

remains extremely high for cloned animals. Furthermore, Zoon testified that “when live births occurred 

there have been deaths and major abnormalities such as defective hearts, lungs and immune systems in 

the newborns and older animals. In addition, significant maternal safety risks including deaths have 

been observed.”
23

  

 

In 2005, an FDA representative reportedly acknowledged that cloned animals were indeed more likely 

to suffer birth defects and health problems when very young.
24

 Likewise, an article published in 2007 

by FDA researchers noted “that perinatal calf and lamb clones have an increased risk of death and birth 

defects,” demonstrating these problems had not been resolved.
25

  

 

A large-scale study of cloned sheep was published in 2006. Out of 93 initial attempts, only 12 clones 

reached full-term development. Of these 12, 3 lambs were delivered stillborn, 5 died of liver and 

kidney abnormalities within 24 hours of delivery by caesarian section, 2 died one day after birth from 

respiratory distress syndrome, and the remaining 2 lambs died at approximately four weeks due to a 

bacterial complication.
26

  

 

Cloning also threatens the welfare of surrogate mothers. According to the 2001 congressional 

testimony of Mark Westhusin, Director of the Reproductive Sciences Laboratory at Texas A&M 

University’s College of Veterinary Medicine, of the cloned calves who survived after 35 days of 

gestation, most exhibited placental abnormalities that pose serious health risks not only to the 

developing fetus and offspring, but also to the surrogate mothers carrying the pregnancies, and have 

resulted in the deaths of both the fetuses and the surrogate mothers.
27

 In addition, the birth weight of 

cloned calves may be 25% heavier than normal.
28

 Fetal overgrowth, common to sheep and cattle 
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clones, generally necessitates a caesarian section for the surrogates, an invasive surgery which, along 

with other intrusive reproductive procedures, may be performed repeatedly on the same animal. 

 

A Texas A&M University study of cloned transgenic calves resulted in four surrogate cows dying. Of 

the 13 fetuses studied, 4 were stillborn and 2 died after birth. One calf was diagnosed with neonatal 

respiratory distress at birth, only to die four days later. A necropsy revealed that the calf suffered from 

severe abnormalities: The animal’s lungs had never properly developed, the heart was enlarged, and 

the liver was grossly abnormal.
29

 Michael Bishop, past president of former biotechnology company 

Infigen, is reported as saying such deaths still happen despite improvements in cloning. “We sacrifice 

the cow and the clone,” he stated in a 2001 interview with New Scientist. “[A]ll the heroics in the 

world can’t rescue those animals.”
30

  

 

Similar instances of abnormalities and deaths have risen in other cloning studies throughout the world. 

Both attempts at cloning buffalo at the National Dairy Research Institute in India resulted in the 

premature death of the cloned calves. The first died after only six days due to a lung infection.
31 

In a 

Japanese study comparing the meat and milk from cloned cows to that of cows from “conventional 

reproduction,” only 4 out of the 10 Holstein cows cloned for dairy comparison from fibroblast and 

cumulus cells remained alive and healthy after approximately 6 years.
32

 Additional data shows that 

while 557 cows resulted from somatic cell cloning within a ten year span (1998 to 2008) in Japan, only 

82 were still alive in 2009.  Only about 10 percent of Japanese pigs born within similar circumstances 

(comparable time frame and technology) were also alive in 2009.
33

  

 

Long-Term Welfare Problems 

 

Biotechnology has produced animals with a range of gross deformities. So-called “legless mice,” 

resulted from foreign DNA being inserted into the mice’s chromosomes in a manner that altered an 

endogenous gene, resulting in a mutation. The first generation of mice produced by this procedure, 

known as insertional mutagenesis, appeared normal. However, when the transgenic mice were 

interbred, their progeny suffered severe abnormalities, including the loss of limbs, craniofacial 

malformations such as a cleft lip or cleft palate, and brain anomalies, including highly aberrant or 

missing olfactory lobes. None of the mice survived for more than 24 hours after birth.
34

  

 

Some abnormalities may not show up until later in life. Rudolph Jaenisch, a Founding Member of the 

Massachusetts Institute of Technology Whitehead Institute for Biomedical Research, was quoted as 

stating that “[c]loned animals that reach birth or beyond may appear normal, but our research shows 

they’re not.”
35

 “From what we know, I would argue that cloned animals cannot be normal,” Jaenisch 

reportedly concluded. “They can be closer to normal, but not normal.”
36

  

 

According to leading
37

 cloning scientist David Norman Wells, the development of musculoskeletal 

problems, such as chronic lameness and severely contracted flexor tendons, in these high-production 

animals “emphasizes the point that any underlying frailties in cloned animals may not be fully revealed 

until the animals are stressed in some manner.”
38

 Wells et al. found that the most common cause of 

death of cattle they cloned were late-developing musculoskeletal problems so severe that the cows 

needed to be euthanized.
39

  

 

Immune deficiency may be another defect challenging cloned animals. Researchers with the USDA 

and the University of Missouri found the immune systems of cloned pigs produced lower levels of 

cytokines, which are necessary to fight infections.
40

 This impaired immune function may contribute to 

cloned animals’ susceptibility to illness and early death. Combined with the decrease in genetic 
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diversity that would necessarily follow from the large-scale adoption of cloning, this technology may 

have the potential to exacerbate the already serious problem of transboundary epizootics.
41

  

 

Mounting evidence shows that the death and deformities found among many cloned and genetically 

engineered species appear to be the norm rather than the exception, resulting in needless animal 

suffering. 

 

Lack of Oversight 

 

Worldwide, the vast majority of governments have failed to effectively regulate animal cloning.  

Denmark and Norway are rare exceptions to this failure. Norway only allows cloning for the purpose 

of medical research, and requires approval from the Government; cloning of primates is prohibited 

under all circumstances.
42 

In Denmark, animal cloning is permissible if it is considered of benefit to 

society; however, a license from the Animal Experiment Inspectorate is required in each case.
43

 

 

The European Union lacks specific legislation on the cloning of animals, despite active animal cloning 

research in many member states.  However, a  2006 report by the European Food Safety Authority 

(EFSA), found that “[r]educed welfare of clones is assumed to occur as a consequence of adverse 

health outcomes”
44 

and that the “occurrence of late gestational losses, dystocia and large offspring in 

[Somatic Cell Nucleus Transfer] is likely to affect the welfare of the surrogate dams carrying calf 

clones.”
45

 The same report noted that the “frequency of those adverse health outcomes is higher in 

[Somatic Cell Nucleus Transfer] than in vitro or in vivo reproduction.”
46 

 

 

The European Commission’s European Group on Ethics (EGE) in Science and New Technologies, 

evaluated the ethical aspects of farm animal cloning and concluded: “Considering the current level of 

suffering and health problems of surrogate dams and animal clones…the EGE does not see convincing 

arguments to justify the production of food from clones and their offspring.”
47 

On May 22, 2008, the 

European Parliament passed a resolution stating it “[s]trongly believes that the cloning of animals for 

economic purposes should be banned.”
48

 

 

In the U.S., the FDA is charged with regulating genetically engineered farm animals destined for the 

food supply under the New Animal Drug Application (NADA) process; however, it has not yet 

developed regulations or public guidance that provide a clear determination of how the NADA process 

will apply to these animals. As NADAs are confidential by law, there may be no opportunity for prior 

public review of applications. The regulation of cloned animals is also under the FDA’s jurisdiction.
49

 

The agency denied a petition filed by a number of organizations, including Center for Food Safety, 

Consumer Federation of America, and the Humane Society of the United States in October 2006, 

seeking regulation of cloned animals.
50

 The US Animal Welfare Act also does not cover farm animals 

used in food and fiber research. 

 

However, the U.S. legislature has asked for a precautionary approach in regulating meat, eggs, and 

milk from cloned animals. In December 2007, the US passed legislation responding to consumer 

concerns about the FDA’s impending approval of these products.
51

 Legislators strongly encouraged the 

FDA to delay its approval of cloned animal products until a study with the USDA could be 

completed.
52

  

 

In India, Guidelines on the Regulation of Scientific Experiments on Animals issued by the Committee 

for the Purpose of Control and Supervision of Experiments on Animals (CPCSEA) do not cover 
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experimentation on animals in agricultural production.
53

 The Department of Biotechnology also lacks 

specific regulations relating to animal cloning.
54

   

 

The lack of regulatory or legal constraints on what can be done to animals in pursuit of increasing 

agricultural output, coupled with the historical willingness of industrialized agriculture to sacrifice 

animal welfare for productivity and profit, reveal many of the problems with biotechnological animal 

research.
55

  

 

Public Opinion 

 

Public opinion against cloning is apparent throughout the world. According to The Eurobarometer poll 

conducted in 2008, 84% of EU citizens feel that “the long-term effects of animal cloning on nature 

were unknown.”
56

 The same poll also revealed that 61% of EU citizens believe the cloning of animals 

to be “morally wrong.”
57

 

 

A 2005 Pew Initiative on Food and Biotechnology poll found that two-thirds of U.S. consumers 

indicated that they are uncomfortable with animal cloning in general.
58

 An earlier Gallup poll 

reportedly found that two-thirds considered animal cloning “morally wrong.”
59

  

 

Some companies have announced that they will not use meat or milk from cloned animals in their 

products. The largest processor and distributor of dairy products in the US, Dean Foods,
60

 stated: 

“Numerous surveys have shown that Americans are not interested in buying dairy products that contain 

milk from cloned cows and Dean Foods is responding to the needs of our consumers.”
61

 Smithfield 

Foods, the nation’s and world’s largest pig producer and previous funder of a pig cloning subsidiary of 

ViaGen, the leading farm animal cloning company,
62

 reportedly announced that its decision was based 

on the fact that “[t]he science involved in cloning animals is relatively new.”
63

  

 

Conclusion 

 

High failure rates, defects, disabilities, and the premature deaths of both surrogate mothers and 

offspring have plagued the application of biotechnology to farm animals. The majority of countries 

lack regulations to protect farm animals during cloning or genetic engineering in agricultural research 

and the welfare of these animals may suffer greatly. 

 

References 
 

                                                 
1
 Polejaeva IA and Campbell KHS. 2000. New advances in somatic cell nuclear transfer: application in transgenesis. 

Theriogenology 53(1):117-26. 
2
 Bulfield G. 1990. Genetic manipulation of farm and laboratory animals. In: Wheale P and McNally R (eds.), The Bio-

Revolution: Cornucopia or Pandora’s Box? (London: Pluto Press). 
3
 Danish Centre for Bioethics and Risk Assessment (CeBRA). 2005. The science and technology of farm animal cloning: a 

review of the state of the art of the science, the technology, the problems, and the possibilities. Report from the project 

Cloning in Public. http://sl.kvl.dk/cloninginpublic/index-filer/CloninginPublicTechnicalReport.pdf. Accessed May 23, 

2008. 
4
 Griffin H. 1997. Briefing notes on Dolly. Roslin Institute Press Notice PN97-03, December 12. 

5
 National Research Council of the National Academy of Sciences. 2002. Animal Biotechnology: science-based concerns 

(Washington, DC: The National Academies Press). www.nap.edu/books/0309084393/html/. Accessed May 23, 2008. 
6
 National Research Council of the National Academy of Sciences. 2002. Animal Biotechnology: science-based concerns 

(Washington, DC: The National Academies Press). www.nap.edu/books/0309084393/html/. Accessed May 23, 2008. 
7
 Carter DB, Lai L, Park KW, et al. 2002. Phenotyping of transgenic cloned piglets. Cloning and Stem Cells 4(2):131-45. 



An HSI Report: Welfare Issues with Genetic Engineering and Cloning of Farm Animals 7

                                                                                                                                                                       
8
 Commonwealth Scientific and Industrial Research Organisation (CSIRO). 2002. GM sheep grow bigger, produce more 

milk and wool. Press release issued November 22. www.csiro.au/files/mediaRelease/mr2002/prgmsheep.htm. Accessed 

May 23, 2008. 
9
 National Research Council of the National Academy of Sciences. 2002. Animal Biotechnology: science-based concerns 

(Washington, DC: The National Academies Press). 
10

 Wall RJ, Powell AM, Paape MJ, et al. 2005. Genetically enhanced cows resist intramammary Staphylococcus aureus 

infection. Nature Biotechnology 23(4):445-51. 
11

 National Research Council of the National Academy of Sciences. 2002. Animal Biotechnology: science-based concerns 

(Washington, DC: The National Academies Press). www.nap.edu/books/0309084393/html/. Accessed May 23, 2008. 
12

 Han YM, Kang YK, Koo DB, and Lee KK. 2003. Nuclear reprogramming of cloned embryos produced in vitro. 

Theriogenology 59(1):33-44. 
13

 Cohen P and Concar D. 2001. The awful truth: why would anyone in their right mind want to clone a baby when animal 

cloning can go disastrously wrong? New Scientist, May 19. 
14

 Cohen P and Concar D. 2001. The awful truth: why would anyone in their right mind want to clone a baby when animal 

cloning can go disastrously wrong? New Scientist, May 19. 
15

 Rideout WM 3rd, Eggan K, and Jaenisch R. 2001. Nuclear cloning and epigenetic reprogramming of the genome. 

Science 293(5532):1093-8. 
16

 Schatten G, Prather R, and Wilmut I. 2003. Cloning claim is science fiction, not science. Science 299(5605):344. 
17

 Jaenisch R and Wilmut I. 2001. Developmental biology: don’t clone humans! Science 291(5513):2552. 
18

 Panarace M, Aguero JI, Garrote M, et al. 2007. How healthy are clones and their progeny: 5 years of field experience. 

Theriogenology 67(1):142-51. 
19

 Oback B and Wells DN. 2003. Cloning cattle. Cloning and Stem Cells 5(4):243-56. 
20

 Wells DN. 2005. Animal cloning: problems and prospects. Revue Scientifique et Technique (International Office of 

Epizootics) 24(1):251-64. 
21

 Leake J. 2002. Gene defects emerge in all animal clones. The Sunday Times (UK), April 28. 
22

 National Research Council of the National Academy of Sciences. 2002. Animal Biotechnology: science-based concerns 

(Washington, DC: The National Academies Press). 
23

 Zoon K. 2001. Issues raised by human cloning research. Hearing before the Subcommittee on Oversight and 

Investigations of the Committee on Energy and Commerce. March 28. 107th Congress, 1st Sess. 79. 
24

 Cookson C. 2005. US poised to rule on cloned livestock. Financial Times, June 22. 
25

 Rudenko L and Matheson JC. 2007. The U.S. FDA and animal cloning: risk and regulatory approach. Theriogenology 

67(1):198-206. 
26

 Loi P, Clinton M, Vackova I, et al. 2006. Placental abnormalities associated with post-natal mortality in sheep somatic 

cell clones. Theriogenology 65(6):1110-21. 
27

 Westhusin M. 2001. Issues raised by human cloning research. Hearing before the Subcommittee on Oversight and 

Investigations of the Committee on Energy and Commerce. March 28. 107th Congress, 1st Sess. 41. 
28

 Wells DN. 2005. Animal cloning: problems and prospects. Revue Scientifique et Technique (International Office of 

Epizootics) 24(1):251-64. 
29

 Hill JR, Roussel AJ, Cibelli JB, et al. 1999. Clinical and pathologic features of cloned transgenic calves and fetuses (13 

case studies). Theriogenology 51(8):1451-65. 
30

 Cohen P and Concar D. 2001. The awful truth: why would anyone in their right mind want to clone a baby when animal 

cloning can go disastrously wrong? New Scientist, May 19. 
31

 Tribune News Service. May 10, 2009. Finally, NDRI admits death of second buffalo clone. 

http://www.tribuneindia.com/2009/20090511/haryana.htm#1. Accessed March 28, 2010. 
32

 Tian XC, Kubota C, Sakashita K, et al.  2005. Meat and milk consumptions of bovine clones. PNAS 102(18):6261-6266. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1088367/pdf/pnas-0500140102.pdf. Accessed March 28, 2010. 
33

 Kyodo News International. 2009. Japan Food Safety Commission Paves the Way for Beef and Pork Products from 

Cloned Animals. http://www.viagen.com/news/japan-food-safety-commission-pave-the-way-for-beef-and-pork-products-

from-cloned-animals/. Accessed March 28, 2010. 
34

 McNeish JD, Scott WJ Jr, and Potter SS. 1988. Legless, a novel mutation found in PHT1-1 transgenic mice. Science 

241(4867):837-9. 
35

 Onion A. 2001. Hidden flaws: mouse study reveal clones appear normal but are not. ABCNEWS.com, July 5. 
36

 Park A. 2006. The perils of cloning. Time, July 10. 
37

 Tervit R and Smith J. 2003. McMeekan Memorial Award 2002: David Norman Wells. Proceedings of the New Zealand 

Society of Animal Production 63:280. 
38

 Wells DN. 2005. Animal cloning: problems and prospects. Revue Scientifique et Technique (International Office of 

Epizootics) 24(1):251-64. 



An HSI Report: Welfare Issues with Genetic Engineering and Cloning of Farm Animals 8

                                                                                                                                                                       
39

 Wells DN, Forsyth JT, McMillan V, and Oback B. 2004. The health of somatic cell cloned cattle and their offspring. 

Cloning and Stem Cells 6(2):101-10. 
40

 Carroll JA, Carter DB, Korte SW, and Prather RS. 2005. Evaluation of the acute phase response in cloned pigs following 

a lipopolysaccharide challenge. Domestic Animal Endocrinology 29(3):564-72. 
41

 Greger M. 2007. The human/animal interface: emergence and resurgence of zoonotic infectious diseases. Critical 

Reviews in Microbiology 33(4):243-99. 
42

 Gamborg C, Gunning J, and Hartlev M. 2005. Farm Animal Cloning: The Current Legislative Framework. Danish Centre 

for Bioethics and Risk Assessment. http://www.sl.kvl.dk/cloninginpublic/index-

filer/CLONINGLEGISLATIVEFRAMEWORKSummary.pdf. Accessed March 28, 2010. 
43

 Gamborg C, Gunning J, and Hartlev M. 2005. Farm Animal Cloning: The Current Legislative Framework. Danish Centre 

for Bioethics and Risk Assessment. http://www.sl.kvl.dk/cloninginpublic/index-

filer/CLONINGLEGISLATIVEFRAMEWORKSummary.pdf. Accessed March 28, 2010. 
44

 European Food Safety Authority. 2007. Draft scientific opinion on food safety, animal health and welfare and 

environmental impacts of animals derived from cloning by somatic cell nuclear transfer (SCNT) and their offspring and 

products obtained from those animals (Question No EFSA-Q-2007-092). December 19. 

www.efsa.europa.eu/EFSA/DocumentSet/sc_opinion_clon_public_consultation.pdf. Accessed May 23, 2008. 
45

 European Food Safety Authority. 2007. Draft scientific opinion on food safety, animal health and welfare and 

environmental impacts of animals derived from cloning by somatic cell nuclear transfer (SCNT) and their offspring and 

products obtained from those animals (Question No EFSA-Q-2007-092). December 19. 

www.efsa.europa.eu/EFSA/DocumentSet/sc_opinion_clon_public_consultation.pdf. Accessed May 23, 2008. 
46

 European Food Safety Authority. 2007. Draft scientific opinion on food safety, animal health and welfare and 

environmental impacts of animals derived from cloning by somatic cell nuclear transfer (SCNT) and their offspring and 

products obtained from those animals (Question No EFSA-Q-2007-092). December 19. 

www.efsa.europa.eu/EFSA/DocumentSet/sc_opinion_clon_public_consultation.pdf. Accessed May 23, 2008. 
47

 The European Group on Ethics in Science and New Technologies to the European Commission. 2008. Ethical aspects of 

animal cloning for food supply, Opinion No. 23, January 16. 

http://ec.europa.eu/european_group_ethics/activities/docs/opinion23_en.pdf. Accessed May 23, 2008. 
48

 European Parliament. 2008. European Parliament resolution of 22 May 2008 on a new animal health strategy for the 

European Union 2007-2013. P6_TA-PROV(2008)0235. www.europarl.europa.eu/sides/getDoc.do?pubRef=-

//EP//TEXT+TA+P6-TA-2008-0235+0+DOC+XML+V0//EN&language=EN. Accessed May 23, 2008. 
49

 Pew Initiative on Food and Biotechnology. 2004. Issues in the regulation of genetically engineered plants and animals. 

www.pewtrusts.org/uploadedFiles/wwwpewtrustsorg/Reports/Food_and_Biotechnology/food_biotech_regulation_0404.pdf

. Accessed May 23, 2008. 
50

 Petition seeking regulation of cloned animals, Center for Food Safety et al. v. Von Eschenbach et al. (United States Food 

and Drug Administration) (No. 2006P-0415). October 12, 2006. 

www.centerforfoodsafety.org/pubs/cloned_animal_petition10-12-06.pdf. Accessed May 23, 2008. 
51

 Doering C. 2007. Lawmakers and consumers ask FDA to delay cloning ruling. Reuters, December 18. 

www.reuters.com/article/healthNews/idUSN1853987620071219. Accessed May 23, 2008. 
52

 U.S. Senator Barbara A. Mikulski. 2007. Mikulski to FDA: don’t pull a fast one. Press release issued December 20. 

http://mikulski.senate.gov/record.cfm?id=289661. Accessed May 23, 2008. 
53

 Personal correspondence with Government of India, Ministry of Environment and Forests, Department of Biotechnology. 

March 26, 2010. 
54

Personal correspondence with Government of India, Ministry of Science and Technology, Animal Welfare Division. May 

14, 2010. 
55

 Rollin BE. 1996. Bad ethics, good ethics and the genetic engineering of animals in agriculture. Journal of Animal Science 

74(3):535-41. 
56

 The Gallup Orginization. 2008. Flash Eurobarometer 238: Europeans’ attitudes towards animal cloning. 

http://ec.europa.eu/public_opinion/flash/fl_238_sum_en.pdf. Accessed March 28, 2010. 
57

 The Gallup Orginization. 2008. Flash Eurobarometer 238: Europeans’ attitudes towards animal cloning. 

http://ec.europa.eu/public_opinion/flash/fl_238_sum_en.pdf. Accessed March 28, 2010. 
58

 Pew Initiative on Food and Biotechnology. 2005. Americans’ knowledge of genetically modified foods remains low; 

majority are skeptical about animal cloning. Press release issued November 15. 
59

 Frommer FJ. 2005. Dairy industry treading cautiously on cloned cows. Associated Press, July 11. 
60

 Dean Foods. 2004. About us. www.deanfoods.com/aboutus/aboutus.asp. Accessed May 23, 2008. 
61

 The Associated Press. 2007. Dean Foods says no more cloned cow’s milk, February 23. 

www.msnbc.msn.com/id/17300498/. Accessed May 23, 2008. 



An HSI Report: Welfare Issues with Genetic Engineering and Cloning of Farm Animals 9

                                                                                                                                                                       
62

 ViaGen, Inc. 2007. Livestock cloning leader expands to Latin America. Press release issued May 17. 

www.viagen.com/wordpress/news/livestock-cloning-leader-expands-to-latin-america/. Accessed May 23, 2008. 
63

 Heller L. 2007. Smithfield rejects cloned pork. Food Production Daily, November 23. 

www.foodproductiondaily.com/news/ng.asp?id=81585. Accessed May 23, 2008. 

 

 
HSI is the international arm of the Humane Society of the United States, an animal welfare organization backed 
by 11 million supporters. HSI works to create a humane and sustainable world for all animals, including people, 
through education, support, and the promotion of respect and compassion. Celebrating animals and confronting 
cruelty worldwide. On the Web at www.hsi.org. 
 

 
Paper last updated in December 2010. 


