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Animal Research, Ethics 
and the NC3Rs

The UK was the first country in the world to introduce an act to
regulate the use of animals in research -the British Cruelty to Animal
Act 1876. Research is now regulated by the Animals (Scientific
Procedures) Act 1986 (ASPA) revised in 2013 to accommodate the
European Directive 2010/63/EU ‘On the Protection of Animals used
for Scientific Purposes’ and at Article 4: “The ethical justification for
the use of animals in research converges with the scientific and in
some respects depends on it. It is based upon the view that
increasing the knowledge base makes it possible to develop
therapies that mitigate pain and suffering caused by illness and
trauma, and thereby responds to the moral imperative to do good. It
assumes that research can be carried out with no or minimal
discomfort or distress to the animal research subjects, and that any
pain and suffering experienced is compensated for by the alleviation
of human pain and suffering caused by disease and injury”.
For pain research that balance is increasingly unjustified. There
is evidence of failure of drugs found to be effective in animal models
that do not translate to the human. A clear needs exists to find an
alternative experimental design which can refine, replace, or reduce
animal experimentation in this important area of science and
medicine.

The Principle of the Three R’s (3R’s)
Introduced in 1959 within British zoologist William M. S. Russell and
microbiologist Rex L. Burch’s book ‘The Principles of Humane
Experimental Technique’:

Replacement of animals by non-animal methods wherever
possible;
Reduction of numbers to the minimum necessary to obtain valid
results where replacement is not possible;
Refinement of all procedures to minimise adverse effects

Our funder, the National Centre for the Replacement,
Refinement and Reduction of Animals in Research (NC3R’s),
was established in 2004 to promote and develop high-quality
research that takes the 3Rs into account.

These aims have been satisfied by providing human tissue to
refine animal-based research pipelines, reduce animal use, and
increase the likelihood of therapeutic success.
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Introduction

Chronic pain is a grossly debilitating condition whose estimated
incidence is 19-43%. The repeated failure of promising chronic pain
pharmaceuticals during early phase clinic trials evidences the failure
of traditional drug discovery pipelines, presents a therapeutic
challenge, and undermines the ethics of continued animal
experimentation.
There is therefore a pressing utilitarian and 3R’s need to introduce
human neurons earlier into drug development research, for in vitro
target identification and testing molecules of interest.
DRGnet Scotland, funded by NC3Rs, established ethical protocols
and permissions to retrieve human primary sensory neurons from
organ transplant donors, in collaboration with NHS Blood &
Transplant (Scotland). With donor family authorisation, dorsal root
ganglia (DRG) are retrieved following solid organ retrieval for
therapeutic transplant. Cells are prepared for in vitro pain research.
Neuronal phenotype has been confirmed by University groups, and
utility within drug discovery pipelines confirmed by industry partners
active in chronic pain.

Ethics oversight

This project set precedence in Scotland as tissue is retrieved for
research purpose only, and commercial partners are involved. Of
significance, DRG neurons do not divide and are maintained as
primary tissue in culture.

Oversight required consideration of several issues:
• The need not to disrupt therapeutic organ donation or the viability

of transplant organs
• Comprehension of tissue retrieval for research only
• The utilitarian ethical necessity for commercial involvement,

further mitigated by not-for-profit reimbursement of retrieval costs
• Donor’s estate would not benefit, protecting commercial partners
• No return of results
• Disposal of material in safe and lawful manner, respectful of

family’s intentions
• Cross-border transport of tissue

Ethical permission to access organ donors for the purpose of
retrieving DRGs, was granted by the West of Scotland Research
Ethics Service (Research Ethics Committee ref:13/WS/0089; NHS
GGC Integrated Research Application System ID: 129533) and NHS
Blood & Transplant

Dorsal root ganglion cells

DRGs were surgically retrieved immediately following
organ retrieval. Cell isolation yielded ~600 neurons/DRG.
Neurons remain viable for at least one month in culture
and do not divide, thus remain ‘from the body’ whilst other,
co-isolated cell types may divide.
Phase contrast of isolate below. Scale bar is 100µm.

DRG neurons show long term survival in vitro: below is a
14 day old culture of primary human DRG neurons that
aggregated into a cluster, showing immunocytochemical
labelling of ß—tubulin (green), an axonal marker and DNA
(blue). The axonal outgrowth indicates that the cells
retained a neuronal phenotype. The image is 450µm wide.

Legal oversight - Acquisition of Tissue 
from the Deceased

Obtaining tissue from the deceased donor is regulated within the UK by two
Acts, the Human Tissue Act 2004 and the Human Tissue (Scotland) Act 2006.
Both Acts evolved in response to the discovery in the late 1990’s, that organs
and tissues following post mortem had been retained without consent.

Human Tissue (Scotland) Act 2006.
This is a devolved issue and Scotland set up a practice review - the Scottish
Independent Review Group on retention of organs at post-mortem (SIRG). It
led to the enactment of the Human Tissue (Scotland) Act 2006 (HT(S)Act). The
HT(S)Act does not regulate storage and use of tissue removed from the living,
relying on common law. It regulates the removal, storage and use of cellular
material from bodies after death only. An accreditation scheme for collection and
storage of tissue from patients within the National Health Service in Scotland
was published in June 2011 to maintain standards.
Authorisation
The HT(S)Act requires authorisation rather than consent (S.3(2)). This is a
consequence of SIRG deciding:
(a) that the notion of consent is somewhat unsuitable in the context of children
who are now deceased as the authority granted to parents to consent is
delimited by the concept of ‘the best interests of the child’, which has no clear
application to deceased individuals.
(b) authorisation accommodated parents with no objection to post-mortems but
with a wish not to be given information about the process or the subsequent
removal and retention of organs and tissues: “Whereas in law a valid consent is
generally expected to follow the provision of information, authorisation is not
constrained to this requirement”.
Authorisation can be obtained from a hierarchy of ‘nearest relations’ (S.50)

Removal of Tissue for Research from Deceased Donor
Tissue may be removed specifically and solely for the primary ethically
approved research projects. A full explanation of the options for research
donation should be given to the family. Where research is offered as the
primary purpose of the donation, the authorisation procedure has to receive an
independent NHS ethics committee’s approval (S.3(1)).
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A copy of this poster can be downloaded at: https://goo.gl/5Mfumy

References

10
0

20
0

30
0

40
0

50
0

60
0

0

2

4

6 CAi

Current	steps	(pA)

Fr
eq
ue
nc
y	
(H
z)

105pA 115pA 125pA95pA

1s
10mV

BA

D

The functionality of the hDRG neurons exemplified by A)
one (Ai), generating repetitive firing in response to current
injection. B) average frequency–current relationship for
repetitively firing hDRG neurons (n=8). C) proportion of
hDRGs exhibiting different firing patterns (n=54). D) TTX
insensitive Na+ currents and E) their relative occurrence.
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