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[Physiology vivisection labs stopped at Murdoch University 
 
In 1998 when I did the veterinary physiology unit at Murdoch University approximately 24-31 toads, 26-32 sheep 
and a small but unspecified number of guinea pigs were killed in teaching labs annually. These labs are briefly 
summarised in the following alternatives submission. These animals in them died in order to demonstrate scientific 
principles that have been established for decades. The worst experiments involved sheep. Groups of students 
anaesthetised the sheep, then performed vivisectionist experiments on them. They cannulated arteries and veins 
(inserted tubes) and injected various drugs to demonstrate the effects on blood pressure. In some cases arteries 
were occluded entirely. They severed nerves to demonstrate the effects on heart rate, and forced their victims to 
breathe various gases to demonstrate the effects on respiration. One procedure involved occluding the air supply 
entirely. At the end of all labs students killed the sheep via an overdose of anaesthetic before they regained 
consciousness. 
 
Myself and a classmate refused to participate in four of these labs. We were denied the humane alternatives we 
requested and lost marks as a result. I eventually got my marks back after formally complaining to the state Equal 
Opportunity Commission that I had been discriminated against on the basis of my beliefs, which is, in some 
circumstances, illegal.  
 
The greatest defence employed by the academic in charge was that the labs had all been approved by the Animal 
Ethics Committee. She never lost the opportunity to remind us of this. Consequently on 1st Oct. 1998 I presented to 
the AEC an earlier version of this alternatives submission including, amongst other things, 163 alternatives for nine 
labs using animals, and details of some of the courses within Australia and overseas that successfully use 
alternatives. Under the NHMRC Australian Code of Practice for the Care and Use of Animals for Scientific 
Purposes (1997) animals may not be used if suitable alternatives exist. 
 
The AEC called upon the academics in charge to respond and eventually ruled on 24th Feb. 1999. They found that 
animal usage in the physiology units was in violation of the Code and immediately stopped all of the labs in all of 
the physiology units. Those very same academics who refused to seriously consider humane alternatives in 1988 
were then forced to do so. 
 
The moral of this story is DON’T write off your ethics committees, despite their shortcomings. You CAN 
successfully use them to uphold the Code and stop labs. Alternatives submissions like this one can easily be 
modified for re-use elsewhere, which the author permits and completely encourages.] 
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2/2/99 
 
Division of Veterinary & Biomedical Sciences 
Murdoch University 
Murdoch  WA  6150 
 
To whom it may concern, 
 
Animal Usage in V244 Veterinary Physiology 
 
Given that the essence of veterinary medicine is supposed to involve caring for animals, it is hardly 
surprising that some veterinary students have strong reservations about participating in teaching 
laboratories involving the harming or killing of animals, particularly where humane alternatives exist. 
Many of these laboratories are currently perceived to exist in the teaching of physiology within the 
Division of Veterinary & Biomedical Sciences. 
 
The report of Murdoch’s Animal Ethics Committee entitled The Use of Animals in Teaching at Murdoch 
University (Hood, 1998), revealed that, “Although some units and course components have replaced 
animal use with alternatives, the total numbers of animals used in teaching has not declined since 1994. 
This is despite fairly stable student numbers and an exponential growth in the number of alternatives 
available.” The Report recommended that, “Academic Council request the Division of Veterinary & 
Biomedical Sciences and the Division of Science and Engineering to establish a joint committee to 
review the use of animals in every teaching unit and course component that currently uses animals, with 
a view to ascertaining whether or not the animals are essential to achieving the teaching outcomes. 
Further, this committee is asked to report through the Animal Ethics Committee to Academic Council by 
mid-1999 on whether feasible non-animal alternatives are available.” This report was endorsed by 
Academic Council on 11th November, 1998. 
 
In the following I have presented some information that I hope will be of assistance to the committee in 
considering humane alternatives to harmful animal usage in physiology teaching practicals. I have 
presented some of the reasons in favour of the usage of humane alternatives and respond to some of the 
objections to their use. In the Appendices I have presented a sample of the alternatives available, details 
of some of the published studies affirming the competency of students trained via alternative methods,  
and details of some of the courses in which humane alternatives are extensively and successfully used, 
both within Australia and overseas. 
 
Both the Divisions of Veterinary & Biomedical Sciences and the Division of Science and Engineering 
are to be commended for their support of this review of humane alternatives and I encourage them to 
maximise this opportunity not only to make their courses more humane but also to make them more 
educationally effective. 
 
Yours sincerely, 
 
 
 
Andrew Knight 
3rd year veterinary science student 
Murdoch University 
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[With the exception of the concluding paragraph, the following paper has been updated from that in the original 
alternatives submission.] 
 
Knight, A., Mar. 2002, “Alternatives to harmful animal use in tertiary education”. 
Updated from Knight, A., 1999, Alternatives to Laboratory Animals, vol. 27, pp. 967-974. 
 
 
This paper introduces humane educational alternatives, some of the courses worldwide where they’re successfully 
used, and the reasons given for and against their use.  
 
 
 
 
Introduction 
On the 11th of November, 1998, Western Australia’s Murdoch University took the groundbreaking step of formally 
allowing conscientious objection by students to animal experimentation or other areas of their coursework. Murdoch 
is, to my knowledge, the first Australian university to formally take this step, and its decision will have ramifications 
for other Australian universities. Additionally the University agreed to review the humane alternatives available in 
all 45 teaching units using animals within Murdoch’s veterinary, biomedical and biological science courses. The 
recommendations of the review committee were approved on the 15th of September, 1999. Their report concluded 
that, “… Murdoch was in a position to and should aim to conduct teaching that does not require animals to be 
killed specifically for this purpose by 2005.”1 
 
These results were not achieved easily but followed a year-long struggle by myself as a Murdoch veterinary student 
for humane alternatives to harmful animal usage to be made available in the veterinary course. Not surprisingly I 
entered the veterinary course because I hoped one day to become a healer of animals and was surprised and 
disappointed to discover that my participation was required in several teaching laboratories in which animals were 
seriously harmed or killed, and for which humane alternatives existed. When I and a classmate voiced our concerns 
and requested alternative assessments and educational experiences, these were granted in some units, for example in 
biochemistry, but denied in others, most notably in physiology.  
 
The academics in charge were unmoved when I presented them with details of humane alternatives, of courses 
around the world where they're successfully used, and of the many scientific studies that demonstrate that 
“alternative” students are at least as competent as those trained by harming animals. Consequently we lost marks for 
refusing to participate in several physiology vivisection laboratories. After exhausting all the avenues available 
within the university at the time, I took legal advice as a last resort. I discovered that discrimination against students 
on the basis of their beliefs is, in some circumstances, illegal under Australian legislation. Consequently I took 
action through the state Equal Opportunity Commission with the result that negotiations commenced and my marks 
were returned to me. These events became the catalyst for the university reviews of conscientious objection and the 
use of animals in teaching which culminated in the enlightened decisions that followed.  
 
Similar situations are occurring with increasing frequency all around the world. Partly as a result, by January 2002, 
20 of the 31 North American veterinary colleges were offering alternatives to invasive experiments or other 
procedures. The University of Minnesota and Tufts University had gone further, eliminating invasive procedures 
entirely.2 Terminal surgeries had been eliminated from all required courses in the veterinary colleges of the 
University of California (Davis), Cornell University, the University of Florida, the University of Pennsylvania, and 
the University of Wisconsin. Prince Edward Island and Tufts University had gone further, eliminating them from 
elective courses as well. Of the 24 remaining North American veterinary colleges, 16 were offering humane 
alternatives for students who requested them.2,3  
 
By February 2002, 92 of the 126 US medical schools (73%) had completely eliminated live animal usage and all bar 
one of the remainder were offering alternative programs. The sole exception was a military college.4 11 of the 16 
Canadian medical schools (69%) had also completely eliminated live animal usage.5  
 
For years all six of the UK veterinary colleges have had, by Australian standards, an alternative system. Instead of 
practising surgical exercises on donated greyhounds and other animals that are later killed, students learn by 
assisting with necessary surgery on real patients that actually benefit from the surgery, in the same way that human 
doctors learn.6  
 



Of the four Australian veterinary colleges, the University of Sydney eliminated terminal surgeries in 2000, and this 
author and a classmate became Murdoch University’s first alternative surgical students in the same year.7 
 
Given the increasing frequency with which these changes are occurring worldwide, it would seem beneficial to 
review the topic of humane alternatives to harmful animal usage in tertiary life and health sciences education. In the 
following the alternatives themselves are briefly introduced and the arguments for and against their use examined. 
 
What are Alternatives? 
The field of humane alternatives to harmful animal usage in teaching is a rapidly growing one and internet databases 
listing thousands of educational alternatives now exist. They include computer simulations, videos, ethically-sourced 
cadavers, plasticised specimens, models, diagrams, self-experimentation and clinical experiences. In medical and 
veterinary courses alternatives at the preclinical level are mainly focused upon imparting knowledge, whilst those at 
the clinical level impart clinical and surgical skills as well. 
 
Alternative veterinary surgical courses ideally comprise a number of stages. In the beginning students learn basic 
manual skills such as suturing and instrument handling using knot-tying boards, simulated organs, and other models. 
They then progress to simulated surgery on ethically-sourced cadavers obtained from animals that have died 
naturally or in accidents or been euthanased for medical reasons. Finally students observe, assist with, and then 
perform necessary surgery under close supervision on real patients that actually benefit from the surgery, as distinct 
from on healthy animals that are later killed. 
 
An important part of alternative veterinary surgical courses worldwide are the highly popular animal shelter 
sterilisation programs, in which homeless animals are sterilised by students under close supervision and returned to 
the shelters.  The popularity of these programs stems in part from the fact that all parties gain from them. The 
animals have their adoption rates consistently increased by sterilisation, the numbers of unwanted animals killed due 
to uncontrolled breeding is decreased, the students gain invaluable experience at some of the most common 
procedures they will later perform in practice, and their vet school has its image enhanced by providing a useful 
community service. 
 
Reasons for Usage of Humane Alternatives 
There are many reasons for universities to consider humane alternatives to harmful animal usage in teaching. These 
include ethical considerations, Code of Practice and legislative requirements, superior teaching efficacy, economic 
pressures, and the dangers of legal liability and adverse publicity if alternatives are not provided to students who 
request them. 
 
Ethical considerations 
Clearly the use of humane alternatives results in the saving of a considerable number of lives, and in some cases, 
prevents animal suffering too. At Murdoch University, during the period from 1994 to 1997, an average of 2,952 
animals were used, and an average of 1,814 died, in veterinary, biomedical and biological sciences teaching 
experiments each year.8 The total number of animals used in Australian teaching is unclear, but in just four states 
that keep partial statistics the recorded use is in excess of 100,000 annually.9,10,11,12 Considerably greater numbers 
are used in some other countries. 
 
In some scientific circles a feeling that ethical considerations are somewhat “unscientific” unfortunately persists, 
with the result that this reason for considering alternatives is sometimes neglected. If, however, science does not 
exist to help alleviate the suffering and improve the quality of life of sentient creatures then one must ask what, 
indeed, does it exist for? Simply to satisfy the intellectual curiosity of the members of one sentient species at the 
expense of the lives of others? Scientists, veterinarians and doctors should be at the forefront of the effort to save 
lives, minimise suffering and maximise well-being through utilisation of their special skills and knowledge. This 
applies as much in teaching as it does in practise. These are, in fact, the most important reasons for the usage of 
humane alternatives. 
 
Code of practice and legislative requirements 
A worldwide increase in public concern about the use of animals in research and teaching has in many countries 
resulted in the introduction of Codes of Practice and ethics committees to oversee animal usage. Compliance with 
these Codes is increasingly backed by legislative requirements. In Australia, for example, the National Health & 
Medical Research Council (1997) Australian Code of Practice for the Care and Use of Animals for Scientific 
Purposes13 governs all use of living non-human vertebrates in research and teaching and states that: 
 
“Section 1.9 Techniques which replace or complement the use of animals in scientific and teaching activities 

must be sought and used wherever possible. 



 
Section 7.1.1 Animals are to be used for teaching activities only when there are no suitable 

alternatives for achieving the educational objectives.”  
 
The Code does not say to institutions “don’t use alternatives if you don’t agree with them” or “don’t use 
alternatives if you think you have higher funding priorities.” It simply says that alternatives must be used wherever 
possible. Similar statements are found within the Codes and legislation of other countries. 
 
By 2001 the NHMRC Code was legally enforceable in all Australian states and territories barring Western Australia 
and the Northern Territory, and was expected to become legally enforceable in Western Australia with the passage 
of new animal welfare legislation in 2002. Even in Western Australia and the Northern Territory, however, 
government funding of universities is dependent on compliance with the Code. Hence in Australia the Code of 
Practice and legislative requirements alone really make all further debate superfluous. 
 
Teaching efficacy 
The humane alternatives to harmful animal usage in teaching have been designed by scientists and educators. Their 
teaching efficacy is demonstrated by the fact that almost every study conducted to date has shown that alternative 
students perform at least as well as their conventionally-trained counterparts. By August 1999 the Humane Society 
(US) listed 28 studies affirming the superior or equivalent efficacy of alternative methods in imparting knowledge or 
clinical or surgical skills on its web site (available at www.hsus.org by following the links to Animals in Research, 
Animals in Education).14 Just two examples are given here: 
 
1. Pavletic and others (1994)15 studied new graduates from the Tufts University veterinary class of 1990. The class 

included 12 students who had participated in an alternative small animal medical and surgical procedures 
course. These students and 36 of their conventionally-trained counterparts were assessed by questionnaires sent 
to their employers. Employers were asked to rate the competency of the new graduates at the time of hiring and 
12 months later. It was found that there was no significant difference on either occasion in the abilities of the 
conventional and alternative graduates to perform common surgical, medical and diagnostic procedures; in their 
attitudes towards performing orthopaedic or soft tissue surgery; confidence in performing the listed procedures; 
or ability to perform those procedures without assistance. 

 
2. Fawver and others (1990)16 studied 85 first year US veterinary students who were randomly split into groups 

assigned to either two live animal cardiovascular physiology laboratories or interactive videodisk simulations. 
Students were given a post-laboratory test to assess their mastery of the learning objectives. No significant 
difference in mastery was found but the alternatives were significantly quicker in terms of both student and staff 
time.  

 
This study is particularly interesting for myself and Murdoch University because the first live animal laboratory 
in this study appears virtually identical to one of the physiology laboratories that I and a classmate were 
penalised for boycotting in 1998, with the exception that sheep were used at Murdoch instead of dogs. 

 
Apart from the large number of published studies affirming the competency of students trained using alternative 
methods, the teaching efficacy of such methods is further demonstrated by the growing number of courses around 
the world in which alternatives are extensively and successfully used. Some of these were listed previously; 
numerous others exist.  
 
Hence it is not surprising that there are many academics who believe that alternatives are more effective than 
animal-based laboratories at imparting knowledge (e.g., Scott 1986,17 Buyukmihci 1989,18 and Clamann 199819). 
Clarke (1987),20 in his description of nerve physiology experiments, provides some insights as to why: 
 
“Previously, in such experiments, out of a typical allocated time of three hours, considerable time would be taken 
dissecting a viable sciatic nerve preparation and further time spent in trying to gain some small competence with 
the apparatus, at which point there would be a distinct possibility that the nerve was no longer viable (during the 
process of experimentation with the apparatus students often succeed in applying stimuli of enormous magnitude 
and frequency to the tissue). It is often a tired and irritable student who finally comes to the point in the experiment 
of measuring changes in response. Such a student is not in the optimum frame of mind to either perform the 
experiment with the due care and attention required or to think about the neurophysiological concepts involved. 
With the simulation, such problems are eliminated. Not only is much more time devoted to the experiment, but time 
is available to explore the subject in greater depth.” 
 

http://www.hsus.org/


I can personally attest to the accuracy of the above comments, as once again this exact experiment was part of my 
veterinary physiology course. Dissection of the nerves beforehand by technicians lessened but did not eliminate the 
still considerable problems involved. Unfortunately an alternative simulation was not provided. 
 
The time savings alluded to above are a common feature of alternatives and have been demonstrated in numerous 
other studies (e.g., Fawver et al 1990,16 Dewhurst et al 1992,21 and Brown et al 199822). Because of this time saving, 
and because there are no limits on the numbers of “virtual animals” that can be used, students using simulations are 
able to investigate a greater number of variables and combinations of variables than those using real animals. 
 
Greater flexibility of learning is another example of the superior teaching efficacy of alternatives. Students are more 
able to work at their own pace and can repeat experiments where necessary to aid understanding. With little 
difficulty computer labs can be made available around the clock allowing students to work at times that suit them, or 
even, via the internet, from home. 
 
Harmful animal usage, on the other hand, can be so distracting to students distressed by it that any educational 
benefits of the exercises can be seriously compromised. For example, in 1999 370 veterinary students at the 
University of Illinois College of Veterinary Medicine were surveyed to ascertain the learning benefits they felt they 
had received from their first year physiology laboratories in which over 100 pigs, dogs, rats, and rabbits were killed 
annually.23 Actual student comments included the following: 
 
"It was difficult to get any great understanding of physiology because we worried most of the time about not having 
our dog bleed to death or die of anesthetic overdose before the experiment was over. In the end, what I learned 
about physiology (cardiology and respiratory physiology) I taught myself from the notes." 
 
 “… most of us were too preoccupied with having to kill the dog that physiology wasn't concentrated on …” 
 
“Nothing that was covered in those labs could not have been learned from a demo, or a video.  The guilt I felt for 
participating outweighed all beneficial aspects of the experience.”   
 
“The stress of the whole ordeal was worth nothing in the end. I studied from these books not from my lab 
experience.” 
 
“During one lab, my group accidentally killed our dog with anesthesia overdose because of lack of experience and 
the impatient ill-given advice of a professor.  The experience overshadowed the benefit gained by the first lab.”   
 
Of the 295 respondents within the 370 students surveyed, 59% said that they believed the non-survival animal 
physiology labs were not "worth the resources used". Only 20% felt they gained "great benefit" in their 
understanding of physiology from the laboratories.  
 
In 2000 all of these terminal physiology laboratories were removed from the University of Illinois curriculum. 
 
Economic pressures 
As economic pressures on universities around the world continue to rise, the economic advantages of humane 
alternatives have increasingly driven their implementation into courses worldwide. Laboratory animals are not 
cheap. Their purchase, transportation, housing, feeding, veterinary care when necessary, experimental anaesthesia, 
euthanasia and disposal, year after year, can add up to a considerable sum. Many alternatives, on the other hand, can 
be used largely for free, virtually indefinitely, once the initial purchase has been made. Often the initial sum required 
is really not that great. Most computer simulations, for example, are available for a few hundred dollars or less. The 
considerable economic advantages of alternatives have been demonstrated in numerous studies (e.g., Henman & 
Leach 1983,24 Dewhurst et al 199425) and are likely to become increasingly important as economic pressures on 
universities continue to rise. 
 
Student rights 
International human rights legislation and the laws of several countries, e.g. Argentina, Italy, the Slovak Republic, 
and the US, support the rights of students to conscientiously object to participating in activities that run counter to 
their beliefs. This is recognised as being an essential feature of a democratic society. For example, Article 18 of the 
Universal Declaration of Human Rights, proclaimed by the General Assembly of the United Nations in 1948,26 
states that: 
 



“Everyone has the right to freedom of thought, conscience, and religion; this right includes freedom to change his 
religion or belief, and freedom, either alone or in community with others and in public or private, to manifest his 
religion or belief in teaching, practice, worship and observance.”  
 
Another example is provided by the Western Australian Equal Opportunity Act (1984),27 which in some 
circumstances outlaws discrimination in education on the grounds of belief. 
 
Universities that refuse to provide alternatives for students can find themselves legally liable and in some cases 
damages have resulted. In 1995 University of Colorado medical student Safia Rubaii sued her university for 
US$95,000 after failing physiology and being forced to retake it at the Creighton University School of Medicine in 
Nebraska, where harmful animal usage was not required, because she refused to perform a required experiment at 
Colorado which involved giving a lethal injection to an anaesthetised dog. Dr. Rubaii successfully graduated from 
the University of Colorado Faculty of Medicine in 1995.28  
 
Furthermore, considerable adverse publicity has often been the result for universities whose uncompromising 
attitudes have resulted in lawsuits by students. As Francione & Charlton put it in 1992,29 “The conclusion that most 
people draw is an important and correct one: those who exploit nonhuman animals are often not reluctant to 
violate the civil rights of humans.” 
 
Objections to Usage of Humane Alternatives 
Objections to the use of humane alternatives include claims that animal experiments are necessary because they 
teach essential tissue handling skills, provide an essential introduction to surgical procedures, are essential to 
illustrate biological variability, demonstrate how the experimental data and principles found in textbooks were 
obtained, and result in better understanding and retention of information. 
 
Tissue handling skills 
Opponents of humane alternatives sometimes claim that animal experiments are necessary to teach essential tissue 
handling skills. However, before we consider whether tissue handling skills might be obtained in other ways, it is 
interesting to reflect briefly on how essential these skills really are. Certainly such skills are essential for surgeons 
but it is ludicrous to suggest that surgical students would not gain a very thorough grasp of tissue handling skills in 
their surgery courses. Such skills are presumably also essential for biological or biomedical science graduates who 
will go on to become animal experimenters. It is illuminating, though, to consider the proportion of biological and 
biomedical science graduates who will even obtain jobs in the sciences, and the proportion of those who will 
perform animal experiments in their work, and the proportion of those who will not receive adequate in-house 
training by their new employers, particularly where new graduates are involved. When viewed realistically the 
numbers seem very small indeed. Given that this is so, and given the many powerful reasons in favour of humane 
alternatives, it seems illogical to impose animal experiments on entire courses for the sake of a very few. 
 
However, even for those very few there are other ways that tissue handling skills can be taught. Tissues can be 
obtained via ethically-sourced cadavers from animals that have died naturally or in accidents or been euthanased for 
medical reasons. Plastic soft tissue organ models such as those successfully used in alternative surgical courses are 
available. In all cases videos can assist with the teaching of procedures. Certainly whenever studies have been 
conducted assessing the skills of students trained using such alternative methods their skills have been found to be at 
least as good as those of their conventionally trained counterparts (e.g. Jones et al 1978,30 Pavletic et al 1994,16 and 
Greenfield et al 199531). 
 
Introduction to surgical procedures 
Similar to the claim that animal experiments provide essential tissue handling skills is the claim that they provide an 
essential introduction to surgical procedures for those training to become surgeons. Not surprisingly, however, it is 
easily argued that the appropriate place to learn surgery is in a surgery course, and the numerous successful 
alternative surgical courses worldwide prove that there are ethical ways of doing that. The even more numerous pre-
surgical courses where alternatives are extensively and successfully used, show clearly that early surgical 
familiarisation via animal experimentation is not necessary. The remarkable absence of published studies 
demonstrating the supposed advantages of such experimentation, despite the criticisms leveled at it, suggests that 
such early familiarisation is perhaps not even measurably beneficial.  
 
Biological variability 
It is sometimes claimed that alternatives lack the variability encountered in the biological world.  However, 
numerous alternative methods can be used to illustrate this, including ethically-sourced cadavers, plasticised 
specimens, videos, and self experimentation. An August 1999 search of the US Association of Veterinarians for 
Animal Rights Alternatives in Education Database (online at avar.org) revealed 28 alternatives, many of them 



computer simulations, that incorporated pathological conditions or other forms of biological variability. Just three 
examples are listed here:  
 
1. The veterinary Virtual Ventilator is an interactive simulation allowing students to practise setting up a surgical 

ventilator for a variety of patients with various degrees of lung pathology. Students can change the patient's 
ventilation parameters and immediately observe the effects on the patient and on the ventilator itself. A brief 
article on the Virtual Ventilator by Keegan (1998) can be found in issue 8 of Alternatives in Veterinary Medical 
Education.32  

 
2. The interactive problem-based anaesthesia case simulations used at Michigan State University cover a range of 

different disease syndromes, species and anaesthetic challenges.33 Good student decisions are usually followed 
by good patient outcomes, but in some cases another problem will develop despite the best of care, just as in 
real life.  

 
3. Finally, simulations such as the Ilium, from Biosoft, have random elements incorporated to simulate biological 

variability, in this case illustrating variability of responses to the same dose of drug.34 
 
Additionally, as mentioned previously, the time savings inherent in simulations, and the limitless numbers of “virtual 
animals” available, can in fact allow students to investigate a greater number of variables and combinations of 
variables than can be encountered with a single animal during a typical three hour laboratory class.  
 
Origins of experimental data and principles 
Opponents of humane alternatives also claim that animal experiments are necessary because they demonstrate how 
the experimental data and principles found in textbooks were obtained. However, animal experiments are not 
necessary for this. Students can easily gain an appreciation of such things via alternative methods such as computer 
simulations, videos and books. Thankfully, students the world over learn how the atomic bomb was made without 
actually attempting to build one. 
 
Understanding and retention of information 
Opponents of humane alternatives such as Wheeler (1993)35 claim that personal participation in animal 
experimentation results in a memorable experience that “can persist for a lifetime.” They claim that the powerful 
experiences involved result in better understanding and retention of information. 
 
However, whilst indeed often memorable, the experiences can be so for the wrong reasons. Wheeler himself notes 
that, “There is no doubt that the student’s first exposure to a mammalian dissection can be a traumatic and 
worrying experience for them, and for some a source of long-lasting negative emotions towards high school 
biology.” 
 
Furthermore, if personal participation in animal experimentation did indeed result in better understanding and 
retention of information then this would be apparent in the comparative studies of the performances of alternative 
and conventionally-trained students. However, as stated previously, almost every study published so far has shown 
that alternative students perform at least as well as those trained by harming animals. To claim otherwise is to deny 
the remarkably consistent scientific evidence. 
 
Conclusion 
The many reasons to use humane alternatives include ethical considerations, Code of Practice and legislative 
requirements, and economic pressures. Their teaching efficacy is demonstrated by the large number of published 
studies showing that alternative students are at least as competent as those trained via harming animals. Claims that 
animal experiments provide essential tissue handling skills or an essential introduction to surgical procedures are 
refuted by the numerous courses worldwide, including veterinary and medical pre-surgical courses, where 
alternatives are extensively and successfully used. Such alternatives can be used to illustrate both biological 
variability and the origins of experimental data and principles.  
 
Universities which choose to ignore these factors would do well to ponder the fates of some of those universities 
which have denied alternatives to students. Students’ rights to conscientiously object to harmful animal usage are 
enshrined in international human rights legislation and the laws of several countries. Universities whose 
uncompromising attitudes have resulted in lawsuits by students have found themselves dogged by controversy and 
adverse publicity and have in some cases been forced to pay out considerable sums in damages. 
 
On the other hand, universities which seize the opportunity to make progressive changes are able to portray 
themselves as ethical, financially responsible, and capable of providing the latest in educational methodologies. By 



becoming, to my knowledge, Australia’s first university to formally allow conscientious objection, Murdoch 
University has demonstrated its commitment to its ideals of tolerance and diversity and cemented its reputation as 
one of Australia’s most progressive institutions. By reviewing the humane alternatives in all teaching units using 
animals, and concluding that, “… Murdoch was in a position to and should aim to conduct teaching that does not 
require animals to be killed specifically for this purpose by 2005”,1 Murdoch has the opportunity to become an 
Australian leader in this area and to build on its reputation for providing excellence in its teaching. 
 
The number of students worldwide insisting on humane alternatives to harmful animal usage in their courses is 
rapidly increasing, as are the numbers of alternatives themselves. In considering their responses to the issues of 
humane alternatives and student concerns, universities are faced with two major choices. They can seek to hold back 
the tide by clinging to an increasingly outdated tradition of harmful animal usage, or they can embrace the exciting 
possibilities the rapidly expanding field of alternatives represents. They can, in fact, choose to help shape the future 
or to be shaped by it. 
  
[Concluding paragraph from original submission: Myself and a classmate can unequivocally state that, in our 
experience, the learning value of those animal-based Veterinary Physiology practicals in which we did participate 
was minimal. The learning value of those we boycotted and for which the Unit Coodinator refused to provide an 
alternative was zero. The increase in the number of students worldwide insisting on humane alternatives to harmful 
animal usage in their education is exceeded only by the growth in the numbers of alternatives themselves. I therefore 
sincerely urge the Division to avoid further problems in the future by replacing harmful animal usage in V244 
Veterinary Physiology with humane alternatives such as those listed in Appendix I, at least for those students who 
request them  ❏ ] 
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APPENDIX  I 
 

Veterinary Physiology Experiments  
and Humane Alternatives 

 
 
For all of these experiments the class of 60 was split into groups of 4-5 students. Commonly one animal 
was required per group meaning that 12-15 animals were required in total. 
 
Some of the alternatives listed cover only a single feature of the practical, and could perhaps be used in 
combination with others, whilst others cover all of the concepts involved and many more besides. There 
are, of course, several other classical physiology experiments that could have been chosen instead of 
those that were, each with its own range of alternatives. 
 
It should be noted that the 163 alternatives presented for these 9 practicals are just a sample of those 
available. Only two references were consulted: the Alternatives in Education Database and the book 
From Guinea Pig to Computer Mouse. Admittedly these are two of the best references but they are 
certainly not the only ones: other excellent references exist that I would be consulting were I the 
academic in charge of this unit. An example is the NORINA Database produced by Norwegian College 
of Veterinary Medicine (Appendix II). This is perhaps the largest alternatives database in the world and 
is an example of how forward thinking a veterinary school can be. 
 
Where the same alternative was found in both references it has been listed under the Alternatives in 
Education Database. 
 
Symbols used for alternatives in From Guinea Pig to Computer Mouse are: 
 
 

[photocopy of symbols from the book From Guinea Pig to Computer Mouse] 
 
 
[NB: Details of the alternatives book I used are: Zinko, U., Jukes, N., and Gericke, C., 1997, From Guinea Pig to 
Computer Mouse, Leicester, England: European Network of Individuals and Campaigns for Humane Education 
(EuroNICHE). 229 pp. [Nb: EuroNICHE became the International Network for Humane Education (InterNICHE) in 
2001]. This comprehensive guide lists nearly 400 alternatives for many classical teaching labs, listed by discipline. 
It is ideal for producing alternatives submissions (although simply downloading them from internet alternatives 
databases can be even easier). A second edition, due out in 2002, will be “updated, enlarged (loads of firms now 
have web sites), [have] lots more new alternatives with cutting edge technology, others discontinued. Extra 
chapters: self-experimentation, conscientious objection, laws, validation/assessment (topical), databases, 
InterNICHE, and more.” The first edition is now difficult to acquire. The second edition will be available from 
InterNICHE and included on its website www.interniche.org.] 
 
 
 
 
 
 
 
 

http://www.interniche.org/


Practical 1 – Instrumentation and physiological recording. 
 
 
The stated objectives for this practical were: 
 
1. To become familiar with the setting up and operation of physiological equipment for the recording of 

heart rate, blood pressure and respiratory rate. 
2. To be able to recognise and interpret a recording of heart rate, blood pressure and respiratory rate. 
3. To be able to list the parameters involved in an anaesthetised animal, and be able to detect and 

interpret these changes and respond appropriately to keep an experimental animal safely 
anaesthetised. 

 
In this practical students first watched an excellent video on anaesthetising sheep and the procedures 
performed in the practical. Then sheep was anaesthetised by cannulation of the jugular vein and 
introduction of long acting barbituate sodium pentobarbital (Nembutal or Sagatal). Once anaesthetised 
the respiratory and heart rates were measured. Then a leg was dissected, an artery located, cannulated, 
and its blood pressure measured. The sheep were then killed via an overdose of sodium pentobarbitone. 
 
Two sheep were used for the entire class. 
 



Humane alternatives 
 
 
It is farcical to claim that it is necessary to kill sheep simply to learn how to use physiological 
instruments or that the lives of the sheep have so little value that the knowledge gained justifies their 
deaths. Certainly the knowledge can be gained instead through watching videos, observation of real 
surgery, or through non-harmful animal and human-based experiments. Cannulation of arteries is a 
procedure of interest perhaps to those wishing to specialise in experimental physiology, although other 
far less invasive methods of measuring blood pressure present a strong case that it may not be necessary 
even there. It is certainly not necessary for those wishing to become veterinarians who simply require an 
understanding of physiological concepts. Nevertheless an example of a humane alternative for measuring 
blood pressure is presented in the following. 
 
The appropriate place to learn anaesthetic principles is at the start of the surgery course in 4th year, not 
in 2nd year when students have 1.5 years to forget what they've learned. Irrespective of this, there are 
numerous humane alternatives for learning anaesthetic principles, some of which are listed in the 
following. 
 



Humane Alternatives – Measuring Blood Pressure 
 

[One alternative photocopied from the book From Guinea Pig to Computer Mouse] 



Humane Alternatives - Anaesthesia 
 

Alternatives in Education Database 
 
 

Author(s): Swanson, Clifford R. 
  Title: Teaching clinical veterinary anesthesia with an interactive videodisc simulation: Perceptual and academic 
results 
  Date: 1991 (Spring) 
  Journal: J. Vet. Med. Ed. 
  Volume: 18 (1) 
  Page(s): 17-20 
  Medium: Computer, videodisc 
  Discipline: Anesthesia, assessment 
  Species:  
  Educational level: Veterinary medical school 
  Notes: Author is from North Carolina State University, College of Veterinary Medicine ��. (EOR) 
 
 
  Title: Epidural anesthesia in the dog 
  Medium: 35mm projection slide, audio cassette 
  Discipline: anesthesia, epidural 
  Species: Dog 
  Educational level: Veterinary medical school 
  Cost: See below 
  Source: Michigan State University, Instructional Media Center �� 
  Catalog:  
  Notes: From catalog: "18 slides, Krahwinkel. Explains techniques of procedure. Equipment, patient preparation 
and anatomical considerations are reviewed." 
 
Costs: 
$ 10.00 (preview) 
$ 15.00 (rental) 
$ 65.00 (purchase) 
  Updated: 1995 
 
   
  Title: Computerized Case Simulations for the Instruction of Anesthetic Case Management 
  Medium: Computer (IBM®) 
  Discipline: Anesthesia, inhalation 
  Species: Nonhuman animal 
  Educational level: Veterinary medical school 
  Cost:  
  Source: Benson, G. John et al. �� 
  Catalog:  
  Notes: Authors are at University of Illinois, College of Veterinary Medicine. 
 
A computerized, interactive simulation which teaches students how to deal with changes in patient conditions during 
anesthesia. Need at least 512K RAM, 10 megabyte hard disk, DOS v. 3.0 or higher and two monitors: a 256K 
enhanced graphics adapter and monochrome. 
  Updated: 1996 
 
   
  Title: Anesthetic Management of the Dog 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Anesthesia 
  Species: Dog 
  Educational level: Veterinary medical school 
  Cost: Free rental 
  Source: AVMA Audiovisual Library �� 



  Catalog: 1997 AVMA Directory and Resource Manual 
  Notes: See Cornell University, Biomedical Communications, College of Veterinary Medicine entry for description 
��. 
 
Order #C-4034 
  Updated: 1997 
 
   
  Title: Small Animal Anesthetic Induction Technique 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Anesthesia 
  Species: Cat, dog 
  Educational level: Veterinary medical school 
  Cost: Free rental 
  Source: AVMA Audiovisual Library �� 
  Catalog: 1997 AVMA Directory and Resource Manual 
  Notes: See Iowa State University, Biomedical Communications entry for description ��. 
 
Order #C-4103 
  Updated: 1997 
 
   
  Title: Field Anesthesia in Horses 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Anesthesia 
  Species: Horse 
  Educational level: Veterinary medical school 
  Cost: Free rental 
  Source: AVMA Audiovisual Library �� 
  Catalog: 1997 AVMA Directory and Resource Manual 
  Notes: From directory: 
 
University of Minnesota. Student AVMA Autotutorial Excellence Award. 27 minutes. Demonstration of the use of 
sedatives, narcotics, and injectable anesthetics in the horse under field conditions. (1980) 
 
Order #E-4094 
  Updated: 1997 
 
   
  Title: Feline inhalation anesthesia introduction: Mask vs. chamber techniques 
  Medium: Videotape (¾-inch, Beta, VHS) 
  Discipline: Anesthesia 
  Species: Cat 
  Educational level: Veterinary medical school, veterinary medical technician 
  Cost: See below 
  Source: Michigan State University, Instructional Media Center �� 
  Catalog:  
  Notes: From catalog: "18:04 minutes, Sawyer. Presents two techniques for anesthetizing cats with halothane and 
nitrous oxide. Also covers the principles of uptake with inhalation anesthetics." 
 
Costs: 
$  10.00 (preview) 
$  30.00 (rental) 
$ 130.00 (VHS, purchase) 
$ 140.00 (Beta, ¾-inch, purchase) 
  Updated: 1995 
 
   
  Title: Saffan Anaesthesia in the Cat 
  Medium: Videotape (¾-inch, Beta, VHS) 



  Discipline: Anesthesia, saffan 
  Species: Cat 
  Educational level: Veterinary medical school, veterinary medical technician 
  Cost: £ 50.00 each 
  Source: University of Liverpool Television Services �� 
  Catalog: Television Service Videotape Catalogue 
  Notes: From catalog: 
 
M 269: "Author: R. Jones. 25 minutes. 1985. This tape deals with the administration of Saffan by the intravenous 
and intramuscular route for the induction of anaesthesia for routine surgery in cats." 
 
M 296: "Author: R. Jones. 25 minutes. 1985. Shows the administration of Saffan as an anaesthetic agent for cats." 
  Updated: 1995 
 
     
  Title: Monitoring General Anaesthesia in the Dog & Cat for Veterinary Nurses 
  Medium: Videotape 
  Discipline: Anesthesia 
  Species: Cat, dog 
  Educational level: Veterinary medical technician 
  Cost: £ 38.00 
  Source: Royal Veterinary College �� 
  Catalog: RVC Information Services Prospectus: Extending Education 
  Notes: From catalog: By G.J. Brouwer, BVetMed, BSc, DVA, MRCVS. 1987, 40 min. 
 
Catalog number VID31 
  Updated: 1994 
 
     
  Title: Intubation/airway management trainers �� 
  Medium: Simulator 
  Discipline: Anesthesia, CPR, emergency, intubation, treatment 
  Species: Human 
  Educational level: Human medical school, human medical technician, nursing 
  Cost: See below 
  Source: Armstrong Medical Industries, Inc. �� 
  Catalog: 1995 Catalog #119A 
  Notes: From catalog: 
 
Infant Airway Management Trainer (AB-2000, $ 468.00; AB-2010, $ 325.00; AB-2050, $ 495.00): 
 
"The Infant Airway Management Trainer features realistic size and anatomy, perfect for practicing airway 
management skills on an infant. The AB-2000 simulator comes complete with training stand, hard case, spray 
lubricant, a set of lungs and a stomach. 
  The AB-2010 model has the ability to be placed on the Resusci® Baby Infant CPR Manikin. Does not include 
stand or carrying case. 
  The PALS Update Kit [AB-2050] for practice of Intubation, Intraosseous Infusion and CPR skills is featured in 
detail [elsewhere]." 
 
Child Airway Management Trainer (AB-1900, $ 495.00): 
 
"Great care has been taken to create a Child Airway Management Trainer that is anatomically correct in both size 
and detail. Simulating a three-year-old child, this manikin is perfect for practicing airway management skills on 
pediatric patients. 
  Landmarks include: nostrils, teeth, tongue, oral and nasal pharynx, larynx, epiglottis, arytenoids, false and true 
cords, cricoid ring, tracheal rings, trachea, esophagus, lungs and stomach. 
  Child Airway Management Trainer allows you to practice oral, digital, and nasal intubation. Suction techniques 
can also be performed and evaluated. The simulator was designed to use an uncuffed endotracheal tube measuring 
up to 5.0 mm I.D. 
  Mounted on stand for convenience." 
 



Anatomical Adult Intubation Trainer (AA-3300, $ 1,150.00): 
 
"This Intubation Trainer realistically simulates the anatomic features relevant to intubation training, as well as the 
anatomic changes caused by movements of the head, the cervical spine and the jaw. It allows the trainee to learn 
how to use a laryngoscope, airways, and other resuscitation devices. 
  Cutaway section of the left side of the head shows the transparent walls of the pharynx and trachea. This permits 
the mouth, throat and tracheal area to be clearly seen, which is a great advantage in teaching the anatomy and 
watching the students' intubation techniques. 
  You may also teach and practice nasotracheal intubation and suctioning techniques. When excessive pressure is 
exerted on the teeth, an audible signal sounds. Suitable for ACLS Training." 
 
Airway Management Trainer (AB-1825, $ 495.00; AB-1850, $ 695.00; AB-1800, $ 295.00): 
 
"The Airway Management Trainer is available in three forms. The Airway Management Trainer simulates a 
nonanesthetized patient for practicing intubation, ventilation, suction and CPR techniques. This Airway 
Management Trainer features durable, rugged, one-piece molded construction as well as realistic size and anatomy. 
  Anatomy and landmarks include nostrils, teeth, tongue, oral and nasal pharynx, larynx, epiglottis, arytenoids, false 
cords, true vocal cords, trachea, lungs, esophagus, and stomach. This trainer allows you to practice oral, digital, and 
nasal intubation, as well as E.T., E.O.A., PtL and Combitube insertion. Suction techniques and proper cuff inflation 
may also be practiced and evaluated. 
  The Airway Management Trainer has the ability to be attached to a stand or you have the option of attaching it to 
either CPARLENE® or Resusci® Anne brand of CPR Manikins. This feature allows you to teach Intubation and 
Basic CPR on the same manikin, creating a valuable mega-code component. The trainer has a 3-year manufacturer's 
warranty on all parts. 
 
AB-1825 includes stand to mount head, spray lubricant, simulated lungs and stomach, and a carrying case. AB-1850 
includes CPARLENE® Basic Torso, spray lubricant, disposable lower airway for manikin, simulated lungs and 
stomach, and a cardboard carrying case. AB-1800 includes spray lubricant." 
  Updated: 1995 
 
           
  Title: Basic small animal anesthesia techniques 
  Medium: Videotape (¾-inch, Beta, VHS) 
  Discipline: Anesthesia, endotracheal intubation, intravenous catheterization 
  Species: Dog 
  Educational level: Veterinary medical school 
  Cost: See below 
  Source: Colorado State University, College of Veterinary Medicine �� 
  Catalog:  
  Notes: From catalog: "17:00 minutes, by Dr. Grandy, 1986. The purpose of this video is to illustrate and explain 
intravenous catheterization and endotracheal intubation in the dog." 
 
Costs and catalog numbers: 
$  40.00 (RO 775, preview) 
$  50.00 (RO 775, rental) 
$  90.00 (RO 775, ¾-inch, purchase, USA) 
$ 115.00 (RO 775, ¾-inch, purchase, foreign) 
  Updated: 1995 
 
  
  Title: Anesthesia induction and intravenous catheterization of the horse 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Anesthesia, halothane, inhalation, intravenous catheterization 
  Species: Horse 
  Educational level: Veterinary medical school, veterinary medical technician 
  Cost: $ 65.00 
  Source: Cornell University, Biomedical Communications, College of Veterinary Medicine �� 
  Catalog:  
  Notes: From catalog: "Dr. Robin Gleed. Time: 27:00 min. Produced: 1985. Describes basic techniques used for 
anesthesia induction and intravenous catheterization of ponies for surgical teaching at the N.Y.S. College of 



Veterinary Medicine. Xylazine and Ketamine are used for induction, and rebreathing of halothane in oxygen is used 
for maintenance." 
  Updated: 1995 
 
   
  Title: Anesthetic management of the dog �� 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Anesthesia, inhalation, CPR, halothane, intravenous catheterization, methoxyflurane 
  Species: Dog 
  Educational level: Veterinary medical school, veterinary medical technician 
  Cost: $ 75.00 
  Source: Cornell University, Biomedical Communications, College of Veterinary Medicine �� 
  Catalog:  
  Notes: From catalog: "Dr. C.E. Short. Time: 60:00 min. Produced: 1978. The program illustrates induction of 
anesthesia, maintaining with halothane and [methoxyflurane], monitoring of each, placement of I.V. catheters, 
cardiopulmonary depression, and treatment and aids in recovery." 
  Updated: 1995 
 
   
  Title: Monitoring the anesthetized dog 
  Medium: Videotape (¾-inch, Beta, VHS) 
  Discipline: Anesthesia, endotracheal intubation 
  Species: Dog 
  Educational level: Veterinary medical school, veterinary medical technician 
  Cost: See below 
  Source: Ohio State University, College of Veterinary Medicine, Division of Educational Resources �� 
  Catalog:  
  Notes: From catalog: "P. Hellyer, 1989, 17 min. Demonstrates insertion of an [endotracheal] tube and discusses 
different methods for monitoring the anesthetized dog." 
 
Costs: 
$ 15.00 (¾-inch, preview) 
$ 15.00 (rental) 
$ 29.95 (Beta, VHS, purchase) 
$ 50.00 (¾-inch, purchase) 
  Updated: 1995 
 
       
  Title: Anesthetic preparation and induction guide 
  Medium: 35mm projection slide 
  Discipline: Anesthesia 
  Species: Cat, dog 
  Educational level: Veterinary medical school, veterinary medical technician 
  Cost: See below 
  Source: Ohio State University, College of Veterinary Medicine, Division of Educational Resources �� 
  Catalog:  
  Notes: From catalog: "L. Berkwitt/W. Muir, 1975, 68 slides. Explains the techniques and drugs used in preparing a 
dog or cat for anesthesia while illustrating the step-by-step procedure." 
 
Costs: 
$ 15.00 (rental) 
$  1.00 (per slide, purchase) 
$  2.00 (printed narrative, purchase) 
$ 10.00 (processing, purchase) 
  Updated: 1995 
 
     
  Title: Local anesthesia in large animals 
  Medium: 35mm projection slide, audio cassette 
  Discipline: Anesthesia, local 



  Species: Cow, horse 
  Educational level: Veterinary medical school, veterinary medical technician 
  Cost: See below 
  Source: Ohio State University, College of Veterinary Medicine, Division of Educational Resources �� 
  Catalog:  
  Notes: From catalog: 
 
All by W. Muir and R. Skarda. 
 
Local analgesia for equine flank laparotomy: Fractional segmental subarachnoid (spinal): "1982, 68 slides. 
Describes a new, safe and effective technique for producing local anesthesia of the skin, musculature and 
peritoneum of the flank region in the standing horse." 
 
Local anesthesia for bovine abdominal surgery: Fractional segmental (spinal): "1981, 51 slides/tape. Describes 
techniques for safe and effective administering of segmental spinal analgesia to use in producing local analgesia in 
standing animals for flank laparotomies, rumenotomies, C-sections or omentopexies." 
 
Local anesthesia for bovine abdominal surgery: Paravertebral thoraco-lumbar: "1977, 32 slides/tape. Describes the 
technique for a safe and effective paravertebral thoracolumbar anesthesia which can be used successfully for flank 
laparotomies in the standing animal." 
 
Local anesthesia for bovine abdominal surgery: Segmental dorso-lumbar epidural: "1977, 24 slides. Provides an 
understanding of the technique of a segmental lumbar epidural block which may be used in cattle practice for 
successful...[obscured]" 
 
Local anesthesia in the horse: Paravertebral lumbar sympathetic trunk: "1981, 21 slides. Describes a technique for 
the safe and effective anesthesia of the paravertebral lumbar sympathetic chain in the horse." 
 
Costs: 
$ 15.00 (rental, each set) 
$  1.00 (per slide, purchase) 
$  6.00 (per audiotape, purchase) 
$  2.00 (per printed narrative, purchase) 
$ 10.00 (per set, processing, purchase) 
  Updated: 1995 
 
   
  Title: Practical outline for general anesthesia of the equine patient 
  Medium: 35mm projection slide 
  Discipline: Anesthesia 
  Species: Horse 
  Educational level: Veterinary medical school, veterinary medical technician 
  Cost: See below 
  Source: Ohio State University, College of Veterinary Medicine, Division of Educational Resources �� 
  Catalog:  
  Notes: From catalog: "J. Hubbell/W. Muir, 1981, 59 slides. Emphasizes the induction and safe maintenance of 
general anesthesia in the equine by the use of several anesthetic drugs, their combination, and various anesthetic 
techniques." 
 
Costs: 
$ 15.00 (rental) 
$  1.00 (per slide, purchase) 
$  2.00 (printed narrative, purchase) 
$ 10.00 (processing, purchase) 
  Updated: 1995 
 
   
  Title: Therapeutic local anesthesia in the horse: Cervico-thoracic (stellate) ganglion 
  Medium: 35mm projection slide 
  Discipline: Anesthesia, local 
  Species: Horse 



  Educational level: Veterinary medical school 
  Cost: See below 
  Source: Ohio State University, College of Veterinary Medicine, Division of Educational Resources �� 
  Catalog:  
  Notes: From catalog: "W. Muir/R. Skarda, 1980, 19 slides. Describes a safe and effective anesthetic technique for 
the cervico-thoracic ganglion to be used in providing long-term hyperaemia of the head, neck and forelimb on the 
side of the sympathetic blockade." 
 
Costs: 
$ 15.00 (rental) 
$  1.00 (per slide, purchase) 
$  2.00 (printed narrative, purchase) 
$ 10.00 (processing, purchase) 
  Updated: 1995 
 
   
  Title: Small Animal Anesthetic Induction Technique �� 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Anesthesia 
  Species: Cat, dog 
  Educational level: Veterinary medical school 
  Cost: See below 
  Source: Iowa State University, Biomedical Communications �� 
  Catalog:  
  Notes: From catalog: "Deyoung, DW. 1978. Audience: vet students, practitioners. Demonstrates commonly used 
techniques for anesthetic induction and illustrates typical effects. [I]ncludes intravenous and intramuscular injection 
as well as facemask and chamber inhalation techniques. Running time: 19 minutes, 50 seconds. Color, sound." 
 
Costs and catalog numbers: 
$ 20.00 (either format, rental, USA only) 
$ 45.00 (VU-0123, ¾-inch, purchase) 
$ 40.00 (VH-0123, VHS, purchase) 
  Updated: 1995 
 
   
  Title: Anaesthesia 
  Medium: Videotape 
  Discipline: Anesthesia 
  Species: Nonhuman animal 
  Educational level: Veterinary medical school 
  Cost:  
  Source: Royal Veterinary College �� 
  Catalog: RVC Information Services Prospectus: Extending Education 
  Notes: From catalog: By N.H. Dodman, BVMS, DVA, MRCVS, 1979, 28 minutes. 
 
Catalog number GLV02 
  Updated: 1994 
 
     
  Title: Equine Anaesthesia 
  Medium: Videotape 
  Discipline: Anesthesia 
  Species: Horse 
  Educational level: Veterinary medical continuing education, veterinary medical residency 
  Cost:  
  Source: Royal Veterinary College �� 
  Catalog: RVC Information Services Prospectus: Extending Education 
  Notes: From catalog: By J. Reid, BVMS, PhD, DVA, MRCVS, 1989, 12 minutes. 
 
Catalog number GLV08 



  Updated: 1994 
 
   
  Title: Thoracic Anesthesiology - Anesthesiology Techniques Series 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Anesthesia, intrathoracic, surgery 
  Species: Nonhuman animal 
  Educational level: Veterinary medical school 
  Cost: See below 
  Source: Iowa State University, Biomedical Communications �� 
  Catalog:  
  Notes: From catalog: "Riedesel, DH. 1981. Audience: vet students, practitioners. A demonstration of the basic 
principles of anesthetic management for intrathoracic surgery using a semi-closed anesthetic circuit. Running time: 6 
minutes, 27 seconds. Color, sound." 
 
Costs and catalog numbers: 
$ 15.00 (either format, rental, USA only) 
$ 30.00 (VU-0246, ¾-inch, purchase) 
$ 25.00 (VH-0246, VHS, purchase) 
  Updated: 1995 
 
   
  Title: Anesthesia Technique: Canine Cesarean Section 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Anesthesia, cesarean section 
  Species: Dog 
  Educational level: Veterinary medical school 
  Cost: See below 
  Source: Iowa State University, Biomedical Communications �� 
  Catalog:  
  Notes: From catalog: "Riedesel, DH. 1982. Audience: vet students, practitioners. The application of epidural 
anesthetic to the obstetric patient is shown. Materials and patient preparation are demonstrated. Protocol for the 
procedure is shown, including discussion of regional anatomy. Advantages and disadvantages are mentioned. 
Running time: 8 minutes, 18 seconds. Color, sound." 
 
Costs and catalog numbers: 
$ 15.00 (either format, rental, USA only) 
$ 30.00 (VU-0282, ¾-inch, purchase) 
$ 25.00 (VH-0282, VHS, purchase) 
  Updated: 1995 
  
   
  Title: Anesthesia and Surgery Techniques for Equine Arthroscopy 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Anesthesia, arthroscopy, surgery 
  Species: Horse 
  Educational level: Undergraduate college, veterinary medical school, veterinary medical technician 
  Cost: See below 
  Source: Iowa State University, Biomedical Communications �� 
  Catalog:  
  Notes: From catalog: "Rienertson, EL. 1989. Audience: pre-veterinary students, vet technicians, vet students, pet 
owners. Demonstrates the procedures involved in a typical equine orthopedic surgery case involving the use of the 
arthroscope. Includes examination and surgical preparation, anesthetic induction, a review of the required surgical 
instruments and anesthesia equipment, the arthroscopic procedure, and recovery. Suitable for beginning students in 
equine surgery and anesthesia, or for horse owners. Running time: 47 minutes, 10 seconds. Color, sound." 
 
Costs and catalog numbers: 
$ 35.00 (either format, rental, USA only) 
$ 90.00 (VU-0444, ¾-inch, purchase) 
$ 85.00 (VH-0444, VHS, purchase) 
  Updated: 1995 



 
   
  Title: General Anesthesia in the Dog 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Anesthesia 
  Species: Dog 
  Educational level: Veterinary medical school 
  Cost: See below 
  Source: Texas A&M University, Media Resources �� 
  Catalog:  
  Notes: From listings sheets: "By S.M. Hartsfield and C.H. Tangner. Presents physical examination for anesthesia, 
checking the anesthesia system, I.V. catheter placement, induction, intubation, maintenance, and recovery from 
anesthesia. Time: 31:00. Year produced: 1985." 
 
Costs and catalog numbers: 
$ 77.00 (VT-356, VHS) 
$ 87.00 (VT-356, ¾-inch) 
  Updated: 1995 
 
     
  Title: Anesthesia and Analgesia of Laboratory Animals 
  Medium: Computer (Macintosh®) 
  Discipline: Anesthesia, injection 
  Species: Guinea pig, mouse, rat 
  Educational level: Veterinary medical school 
  Cost: See below 
  Source: Fosse, Richard T. �� 
  Catalog:  
  Notes: Interactive program teaches aspects of injectable and inhalation anesthesia and analgesia in rats, mice, and 
guinea pigs. Macintosh® SE/Plus, SE30, II, or IIcX; needs Hypercard v. 1.2 or higher. 
 
Costs: 
$ 40.00 - 45.00 depending on version 
  Updated: 1993 
 
   
  Title: Postanesthetic care 
  Medium: 35mm projection slide, audio cassette 
  Discipline: Anesthesia, surgery 
  Species: Nonhuman animal 
  Educational level: Veterinary medical school, veterinary medical technician 
  Cost: See below 
  Source: Michigan State University, Instructional Media Center �� 
  Catalog:  
  Notes: From catalog: "27 slides, Evans/Sawyer. Describes prevention and treatment of postanesthetic 
complications relating to hypovolemia, [hypoxia], acidosis, and accidental hypothermia." 
 
Costs: 
$ 10.00 (preview) 
$ 15.00 (rental) 
$ 65.00 (purchase) 
  Updated: 1995 
 
 
  Title: Virtual Anesthesiology Training Simulation System 
  Medium: Simulator 
  Discipline: Anesthesia, critical care, emergency medicine, intravenous injection, intubation 
  Species: Human 
  Educational level: Human medical residency, human medical school, human medical technician, nursing 
  Cost:  



  Source: CAE Electronics, Ltd �� 
  Catalog:  
  Notes: The following was taken from an article entitled, "Computerized mannequins: A new era in medical 
training" by Suzanne McCaffrey (Good Medicine, volume 4, number 3, pages 8-9, Autumn 1995), published by 
Physicians Committee for Responsible Medicine ��: 
 
"New products that replace live animal labs in medical training are rapidly entering the marketplace. The most 
impressive new systems incorporate computerized mannequins, complex graphics, and sophisticated operator 
controls in state-of-the-art patient simulators. Students learn both medical concepts and manual procedures on life-
size, interactive equipment that provides the benefits of anatomical correctness, unlimited repetition, scheduling 
convenience, and variable 'health' conditions that prepare students for actual practice. 
... 
 Another hands-on, interactive simulator is the Virtual Anesthesiology Training Simulation System, 
developed from research done by David Gaba and John Williams of Stanford University, and Howard Schwid of the 
University of Washington. Like the Human Patient Simulator [see elsewhere ��], this product combines a life-size 
mannequin, computer systems, an operator's console, and monitoring equipment interface. It is appropriate for basic 
medical instruction in a variety of disciplines, as well as advanced training in anesthesia crisis management, 
emergency room care, critical care, and advanced cardiac life support. 
 This simulator is close to the Human Patient Simulator in design and application, and provides similar 
benefits. Some interesting features include mechanical lungs which ventilate spontaneously and can even simulate 
blockage of one lung, palpable carotid and radial pulses, points in the arm where intravenous fluids and drugs can be 
administered, a tongue swelling device, a color graphics workstation which serves as the operator's console, and an 
interface cart that connects the mannequin to the computers, monitors and anesthesia machine." 
  Updated: 1995 
 
   
  Title: Critical Care and Anesthesia Simulator programs 
  Medium: Computer 
  Discipline: Anaphylaxis, anesthesia, critical care, emergency medicine, myocardial ischemia, pharmacology, 
pneumothorax 
  Species: Human 
  Educational level: Human medical residency, human medical school, human medical technician, nursing 
  Cost: $ 295.00 each 
  Source: Anesoft Corporation �� 
  Catalog:  
  Notes: The following was taken from an article entitled, "High-tech, not high-priced" in Good Medicine, volume 4, 
number 3, page 9, Autumn 1995, published by Physicians Committee for Responsible Medicine ��: 
 
"... The Critical Care and Anesthesia Simulator programs offered by Anesoft Corporation offer real-time, graphic 
computer simulations that reproduce patient care in an Intensive Care Unit or an anesthesia environment for a 
fraction of the cost of a simulator with a mannequin. With the Critical Care Simulator, developed at the University 
of Washington, students manage twenty different critically ill patients by controlling their airway, ventilation, fluids 
and medications. The program reproduces the patient's monitors and simulates its responses, including those for 
boluses and infusions of about seventy drugs, which means it too can be used in place of the traditional dog lab. The 
simulated cases can be temporarily suspended to provide diagnostic and therapeutic information for optimum 
management of the clinical situation. 
 The Anesthesia Simulator Consultant reproduces dozens of anesthesia environments in real-time, including 
anaphylaxis, difficult airway, myocardial ischemia and pneumothorax. The simulated patient responds to 
management while an automated record-keeping system summarizes the case and an expert system provides 
immediate consultation. The Critical Care and Anesthesia Simulator software cost about $295 each." 
  Updated: 1995 
 
   
  Title: Practical Methodology: Reptiles, Part II: Special Laboratory Techniques �� 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Anesthesia, blood collection, catheterization, euthanasia, gavage 
  Species: Reptile 
  Educational level: Veterinary medical continuing education, veterinary medical school, veterinary medical 
technician 
  Cost: See below 
  Source: University of California, School of Veterinary Medicine, Academic Programs �� 



  Catalog: Videotapes: A Catalog of Instructional Programs Available for Rental or Purchase 
  Notes: From catalog: 
 
Instructors: Douglas Mader, DVM, MS and Dale Brooks, DVM, PhD 
 
Intended Audience: Students and practitioners. 
 
Program Content: This videotape reviews special techniques performed on reptiles in a laboratory environment. 
These include sexing, blood sampling, catheter placement, oral gavage, anesthesia and euthanasia. 
 
Additional Data: 17 minutes, color; Produced 8/88 
 
Catalog number 3333-1 
 
Costs: 
$  75.00 rental (¾-inch only) 
$ 150.00 purchase 
  Updated: 1995 
 
   
  Title: Anaesthesia of Rats 
  Medium: CD-ROM, computer (Windows) 
  Discipline: Anesthesia, assessment 
  Species: Rat 
  Educational level: Graduate college, veterinary medical continuing education, veterinary medical residency, 
veterinary medical school, veterinary medical technician 
  Cost:  
  Source: OMI Multimedia �� 
  Catalog:  
  Notes: This program was reviewed by Paul Flecknell. His review, taken from Lab Animal (volume 26, number 3, 
page 38, March 1997) is as follows: 
 
  "Anaesthesia of Rats is an interactive computer-based learning program, presented on CD-ROM. The package 
aims to teach new investigators the principles and practice of anesthesia of the rat, and deals with both inhaled and 
injectable anesthetic regimens. 
  The program uses a mixture of menu-driven text items and video clips to explain the drugs used to anesthetize rats, 
the stages of anesthesia, and anesthetic circuits. It also tests users at intervals to determine whether they have 
understood the material presented. One of the most useful aspects of the program is the ability to carry out a range of 
assessments on a "virtual rat" - for example after giving a (user-specified) dose of anesthetic, one can view reflexes 
such as the pedal-withdrawal response, and inspect physiological data such as heart rate and respiratory rate. The 
user can also view video clips of rats in different stages of anesthesia, and view the assessment of various reflex 
responses on these animals. 
  I reviewed the program using a Pentium-based system, running Windows '95, with a quad speed CD-ROM drive 
and an MPEG-equipped computer to view selected video clips. Despite no specific recommendation for the 
computer platform, speed, and quality of the Quick-Time movies were good. The user has the option of viewing the 
video Quick-Time clips, in a small window on the screen, or as larger better images with an MPEG card. Although 
the quality of the Quick-Time clips decreases with the MPEG option, they are generally satisfactory for the purposes 
of the program, except when text is overlaid on the video images. 
  Replacing demonstrations of anesthetics in live animals with a computer package is a most welcome approach, and 
could reduce the numbers of animals used for teaching purposes. Unfortunately, this software is unlikely to be 
widely used internationally because of the significant variations in anesthetic practices in different establishments. 
At the start of the program, the authors point out this problem, and emphasize that the methods demonstrated are 
those used in The Netherlands, and that local practices may vary, but this does not resolve the difficulties. For 
example, ether is the inhalation agent demonstrated, with an anesthetic maintenance system consisting of a plastic 
tube and cotton wool impregnated with ether. Many institutions would not wish to show this technique to their new 
investigators. The section dealing with injectable anesthetics discusses two widely used techniques 
(ketamine/xylazine and pentobarbitone), but the third ('Hypnorm' and midazolam) is not available in the US. This 
does not itself pose a problem, but for some techniques, Hypnorm/midazolam is the correct answer in the 
assessments. 
  When carrying out the assessments, the program makes no allowance for local variations in practice, so that, for 
example, it would classify weighing a rat at the start of a procedure as incorrect: the viewer must determine the 



method of anesthesia first. When undertaking one assessment (calculating the required concentration of halothane 
for induction of anesthesia), neither the reviewer nor a colleague could produce a correct answer, despite using the 
information provided in the program. 
  Another problem is that the information presented does not always correspond with that found in standard 
anesthesia texts. Classification of anesthetic circuits, some drug definitions, fresh gas flow rates, and concentrations 
of volatile agents needed for induction of anesthesia all differ from those found in North American veterinary 
anesthesia texts. 
  In summary, then, this program is undoubtedly useful in institutes that adopt similar anesthetic practices to those 
used by its authors. It is a professionally produced package with high quality graphics, especially when used with the 
MPEG option. Some sections are useful to teaching seminars, but differences in anesthetic practices will limit its 
application in many institutions." 
  Updated: March 1997 
 
   
  Title: Laboratory Animal Experimental Techniques - Guinea Pig �� 
  Medium: Videotape 
  Discipline: Anesthesia, blood pressure, catheterization, restraint, tracheotomy 
  Species: Guinea pig 
  Educational level: Veterinary medical continuing education, veterinary medical school, veterinary medical 
technician 
  Cost: 320 Swedish 
  Source: Swedish Funds for Research without animals �� 
  Catalog: from guinea pig to computer mouse: Alternative methods for a humane education 
  Notes: You may be able to borrow this material from EuroNICHE ��. 
 
From book: 
 
This film shows some basic experimental techniques on guinea pig and is used to replace the training experiment 
itself. It includes handling the guinea pig, premedication, anaesthesia, measuring temperature and blood pressure, 
tracheotomy and catheterisation. 9 minutes. In Swedish. 
  Updated: 1997 
 
   
  Title: Practical Anaesthesia on a Pig 
  Medium: Videotape 
  Discipline: Anesthesia, epidural, anesthesia, local 
  Species: Pig 
  Educational level: Veterinary medical school, veterinary medical technician 
  Cost:  
  Source: Bibliotheek Diergeneeskunde �� 
  Catalog: from guinea pig to computer mouse: Alternative methods for a humane education 
  Notes: From book: 
 
The following techniques of anaesthesia on a pig are shown: 1) [Intraperitoneal] injection with chloralhydrate 4%, 
2) Anaesthesia in combination with atropine, azaperone and metomidate, 3) The lumbosacral epidural anaesthesia. 
 
Produced in 1980 
Language Dutch 
  Updated: 1997 
 
   
  Title: Principles of Inhalation Anaesthesia in Domestic Animals 
  Medium: 16mm film 
  Discipline: Anesthesia, inhalation 
  Species: Cat, horse 
  Educational level: Veterinary medical school, veterinary medical technician 
  Cost:  
  Source: MEMO n.v. �� 
  Catalog: from guinea pig to computer mouse: Alternative methods for a humane education 
  Notes: From book: 



 
Historical survey of the anaesthesiology of a pet. Demonstration of a fluorthan-narcose [sic] apparatus. Step by step 
shown how a cat and horse are [anesthetized]. Partly explained by animation. 
 
Running time 40 minutes 
  Updated: 1997 
 
   
  Title: Surgical: Intravenous Catheterization and Anesthesia Induction in the Dog 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Anesthesia, inhalation, endotracheal intubation, intravenous catheterization 
  Species: Dog 
  Educational level: Veterinary medical school, veterinary medical technician 
  Cost:  
  Source: North Carolina State University, Biomedical Communications �� 
  Catalog: from guinea pig to computer mouse: Alternative methods for a humane education 
  Notes: From book: 
 
Routine procedure for equipment set-up, intravenous catheterization, intravenous anaesthesia induction, 
endotracheal intubation, and inhalation anaesthesia for the dog. 
  Updated: 1997 
 
   
  Title: ANESIM: A Canine Anesthesia Simulation 
  Medium: Videodisc 
  Discipline: Anesthesia 
  Species: Dog 
  Educational level: Veterinary medical continuing education, veterinary medical school, veterinary medical 
technician 
  Cost:  
  Source: North Carolina State University, Biomedical Communications �� 
  Catalog: from guinea pig to computer mouse: Alternative methods for a humane education 
  Notes: From book: 
 
ANESIM is an interactive video disc simulation for clinical anaesthesia training in veterinary medical profession 
curricula. Motion video and computer graphic elements establish an environment emulating a generic veterinary 
hospital. An on-camera anaesthesia technician, speaking directly to the student user, provides prompts at decision 
points and gives feedback on user-directed patient care, 
 
Produced in 1990 
  Updated: 1997 
 
   
  Title: Principles of Anaesthesia 
  Medium: Videodisc 
  Discipline: Anesthesia 
  Species:  
  Educational level:  
  Cost: £ 500 
  Source: Redway Interactive Video �� 
  Catalog: from guinea pig to computer mouse: Alternative methods for a humane education 
  Notes: From book: 
 
Covers the effects of anaesthesia, inducing and maintaining anaesthesia, and monitoring and dealing with abnormal 
responses. Computer-based on-screen question and answer sessions. Progress to the next stage of the training 
programme is dependent on correct answers to these questions. Individuals are automatically logged in and can exit 
and re-enter the programme at any time or point. Users and supervisors can have access to a printout of results. 
 
Running time: 60 minutes 
Price: 2-5 copies, £ 450 



  Updated: 1997 
 
   
  Title: Anaesthesia of Rats 
  Medium: Computer (CD-ROM) 
  Discipline: Anesthesia 
  Species: Rat 
  Educational level: Veterinary medical continuing education, veterinary medical school, veterinary medical 
technician 
  Cost: $ 235.00 
  Source: BSL Publishers �� 
  Catalog: from guinea pig to computer mouse: Alternative methods for a humane education 
  Notes: From book: 
 
Demonstrates all stages of general anaesthesia and the effects of anaesthetics on rats. It explains the operations 
performed in general anaesthesia and it teaches how to carry these out correctly. The program is divided into four 
sections; phases of anaesthesia - induction, excitation, surgical and hypoxic phase; injection anaesthesia - injection 
of drugs, methods, measurements, procedure of injection anaesthesia; inhalation anaesthesia - inhalation of drugs, 
systems, percentage of gases, fresh gas supply, procedure of inhalation; a combination of injection and inhalation 
anaesthesia - procedure. 
  Updated: 1997 
 
   
  Title: Practical Methodology: Reptiles, Part II: Special Laboratory Techniques 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Anesthesia, blood collection, catheterization, euthanasia, gavage 
  Species: Reptile 
  Educational level: Veterinary medical continuing education, veterinary medical school, veterinary medical 
technician 
  Cost: Free rental 
  Source: AVMA Audiovisual Library �� 
  Catalog: 1997 AVMA Directory and Resource Manual 
  Notes: See University of California, School of Veterinary Medicine, Academic Programs entry for description ��. 
 
Order #L-4221 
  Updated: 1997 
 
 



Humane Alternatives – Anaesthesia 
 

[2 pp. of alternatives photocopied from the book From Guinea Pig to Computer Mouse] 



Practical 2 - Electrical activity of nerves 
 
 
The stated objectives were: 
 
1. Learn to record nerve action potentials 
2. Learn to determine nerve conduction velocity 
3. Learn to define and identify on a trace the following: depolarisation, repolarisation, threshold, 

maximal stimulus, latency, refractory period 
4. Explain the "all or none" response 
 
Cane toads were used in this experiment, with each group of 4-5 students given a still-living sciatic 
nerve (two available per cane toad) that had been dissected out. The nerves were placed on an electrode 
grid in connection with stimulating and recording electrodes and the various properties of action 
potentials investigated via the application of electric shocks. 
 
6 to 8 cane toads would have been required for the whole class. 



Humane Alternatives 
 

Alternatives in Education Database 
 
 
  Title: Loligo Electronicus 
  Medium: Computer (IBM®) 
  Discipline: Neuromuscular, neurophysiology, physiology 
  Species: Squid 
  Educational level: Undergraduate college, veterinary medical school 
  Cost:  
  Source: Biosoft __ 
  Catalog:  
  Notes: Simulation of squid giant axon electrical properties. 
  Updated: 1994 
 
   
  Title: Nerve Physiology __ 
  Medium: Computer (Apple®, BBC, IBM®, Macintosh®, Nimbus) 
  Discipline: Neuromuscular, physiology, sciatic nerve 
  Species: Frog 
  Educational level: High school (secondary school), undergraduate college, veterinary medical school 
  Cost: £ 20.83 
  Source: PAVIC Publications __ 
  Catalog:  
  Notes: You may be able to borrow this material from EuroNICHE __. 
 
For information on multiuser, Apple®-Macintosh®, IBM® and Nimbus systems, see companion record 
with same title, source Sheffield Bioscience Programs. 
 
Developed by David Dewhurst and Tony Meehan. 
 
From descriptive flyer: "This program simulates a number of simple experiments which can be 
performed on the frog sciatic nerve preparation to illustrate the important properties of nerves and 
provides a cheap practical alternative to the use of live animals in teaching. 
 
The program is highly interactive, and easy to use. High resolution graphic simulations of compound 
nerve action potentials, derived from real experimental data, are displayed on a facsimile of an 
oscilloscope screen. Students then take measurements directly from the monitor screen, as they would if 
they were performing the experiment. Different experiments are selected from a menu and include: 
stimulus voltage-response relationships, refractory period, conduction velocity, effect of temperature, 
effect of local anaesthetic (procaine). 
 
Each experiment is prefaced by introductory text, instructions on measurements to be taken and 
assignments to be completed. 
 
Written into the program is the facility to change voltage and timescales, so that students can gain 
experience of manipulating these parameters to optimise measurements, as they would if they were using 
an oscilloscope. 
 
Hard copy print-outs of screen displays can be obtained provided the microcomputer is connected to an 
Epson or Epson-compatible printer. 
 
The package includes a protected disk, manual and [tutor's] guide... 
 



The program is aimed at A-level and undergraduate/diploma students in biology, medicine and health 
related subjects. It would be particularly useful on courses where it is considered that using frogs is not 
essential and to those institutions where the expensive electronic equipment to perform these 
experiments is not available." 
 
Requirements: Apple®-Macintosh® Hypercard; BBC B microcomputer, single 40/80 track disk drive 
and monitor; IBM®; RM Nimbus PC186. 
  Updated: 1994 
 
   
  Title: Nerve Physiology __ 
  Medium: Computer (Apple®, BBC, IBM®, Macintosh®, Nimbus) 
  Discipline: Neuromuscular, physiology, sciatic nerve 
  Species: Frog 
  Educational level: High school (secondary school), undergraduate college, veterinary medical school 
  Cost: See below 
  Source: Sheffield Bioscience Programs __ 
  Catalog:  
  Notes: You may be able to borrow this material from EuroNICHE __. 
 
For single user copy of BBC system, see companion record with same title, source PAVIC Publications. 
 
Developed by David Dewhurst and Tony Meehan. 
 
From descriptive flyer: "This program simulates a number of simple experiments which can be 
performed on the frog sciatic nerve preparation to illustrate the important properties of nerves and 
provides a cheap practical alternative to the use of live animals in teaching. 
 
The program is highly interactive, and easy to use. High resolution graphic simulations of compound 
nerve action potentials, derived from real experimental data, are displayed on a facsimile of an 
oscilloscope screen. Students then take measurements directly from the monitor screen, as they would if 
they were performing the experiment. Different experiments are selected from a menu and include: 
stimulus voltage-response relationships, refractory period, conduction velocity, effect of temperature, 
effect of local anaesthetic (procaine). 
 
Each experiment is prefaced by introductory text, instructions on measurements to be taken and 
assignments to be completed. 
 
Written into the program is the facility to change voltage and timescales, so that students can gain 
experience of manipulating these parameters to optimise measurements, as they would if they were using 
an oscilloscope. 
 
Hard copy print-outs of screen displays can be obtained provided the microcomputer is connected to an 
Epson or Epson-compatible printer. 
 
The package includes a protected disk, manual and [tutor's] guide... 
 
The program is aimed at A-level and undergraduate/diploma students in biology, medicine and health 
related subjects. It would be particularly useful on courses where it is considered that using frogs is not 
essential and to those institutions where the expensive electronic equipment to perform these 
experiments is not available." 
 
Requirements: Apple®-Macintosh® Hypercard; BBC B microcomputer, single 40/80 track disk drive 
and monitor; IBM®; RM Nimbus PC186. 
 



Costs: 
£ 120.00 (Apple®-Macintosh®, multiuser) 
£   50.00 (BBC, multiuser) 
£ 120.00 (IBM®, multiuser) 
£   29.95 (Nimbus, single user) 
£   55.00 (Nimbus, multiuser) 
  Updated: 1994 
   



 Humane Alternatives 
 

[3 pp. of alternatives photocopied from the book From Guinea Pig to Computer Mouse] 
 



Practical 3 - Mechanical properties of muscle 
 
 
The stated objectives were: 
 
1. Be able to explain the source of active and passive tension within a muscle 
2. Be able to stimulate, record and describe the traces of a muscle twitch, clonus and tetanus 
3. Be able to explain how the strength of contraction can be varied in a muscle 
4. Be able to illustrate and explain the relationship between muscle length and force of contraction 
 
Cane toads were used in this experiment, with each group of 4-5 students given a gastrocnemius muscle 
and attached sciatic nerve (2 sets available per cane toad), stimulation of which causes contraction of the 
muscle. The nerves were stimulated via electrodes and the contractions recorded on a myograph. The 
effects of increasing stimulus strength, repetitive stimulations and of muscle length on contractions were 
investigated. 
 
6 to 8 cane toads would have been required for the whole class. 



Humane Alternatives 
 

Alternatives in Education Database 
 
 
Title: Computer-Based Exercises for Physiology 
  Medium: Computer (IBM®, Macintosh®) 
  Discipline: Physiology 
  Species:  
  Educational level: Dentistry, human medical school, nursing, undergraduate college, veterinary medical 
school 
  Cost: See below 
  Source: Michael, Joel A. and Allen A. Rovick __ 
  Catalog:  
  Notes: From descriptive literature: 
 
"Audience and Educational Objectives 
 
These programs have been written for use by first year medical students. However, they have been used 
by students in undergraduate physiology courses as well as by students in a variety of other biomedical 
science programs (nursing, allied health, dentistry, veterinary medicine, biomedical engineering). 
 
It is assumed that students using these programs will have already learned the facts and concepts from 
the relevant domain; none of these programs is intended to be a primary learning resource. Each program 
is problem-solving oriented; the object is to assist students to organize their understanding of the 
material so that they can use it in an applied fashion to solve problems. 
 
Each program can be used in a stand alone fashion. No 'laboratory manual' is needed and students can 
work at these programs on their own, although the presence of an instructor will, of course, greatly 
increase the potential for teaching and learning. 
 
Hardware and Software Requirements 
 
Our PC programs are written for the DOS (v3.0-5.0) environment and 8086 - 80486 computers equipped 
with at least 256 K RAM, one floppy diskette drive (5.25" or 3.5"), and EGA or VGA color graphics 
(but NOT any form of Hercules graphics). They can be run from a hard-disk. These programs will run on 
a Macintosh computer running a PC emulation program such as SoftPC®. 
 
Our Macintosh program requires an SE30 (or above) and Hypercard. 
 
Conditions of Sale 
 
Feel free to make as many copies of these programs as you need for your own use with students, or 
mount the programs on a network file server. However, please do not distribute copies to your 
colleagues (physiologists or otherwise). 
 
PC Programs 
 
   
Muscle Mechanics: A Computer-Simulated Experiment 
In this simulated laboratory the student can 'experimentally' determine either the length-tension or the 
force-velocity relationship of a skeletal muscle. Following the length-tension experiment there is a brief 
question-and-answer tutorial dealing with the sliding filament hypothesis. 
 
 



Costs: 
$  50.00 (Muscle Mechanics) 
Updated: 1995 
 
   
  Title: Muscle Contractility 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Muscle, nerve, neuromuscular, physiology 
  Species: Cat 
  Educational level: Graduate college, undergraduate college, veterinary medical school 
  Cost: See below 
  Source: University of California, School of Veterinary Medicine, Academic Programs __ 
  Catalog: Videotapes: A Catalog of Instructional Programs Available for Rental or Purchase 
  Notes: From catalog: 
 
Instructor: George H. Cardinet, III, DVM, PhD 
 
Intended Audience: Veterinary students in beginning physiology. 
 
Program Content: This tape compares the fast and slow contracting muscles of the cat by using isometric 
recordings integrated with muscle histochemistry. To illustrate determination of resting length, a length-
tension curve is constructed for the medial gastrocnemius muscle, which is then compared in detail to 
the soleus by means of isometric recordings. 
 
Additional Data: 19 minutes, color; Produced 6/76 
 
Catalog number 3209-1 
 
Costs: 
$  75.00 rental (¾-inch only) 
$ 150.00 purchase 
  Updated: 1995 
 
   
  Title: Muscle Physiology 
  Medium: Computer (BBC, IBM®, Nimbus) 
  Discipline: Gastrocnemius, muscle, neuromuscular, physiology 
  Species: Frog 
  Educational level: High school (secondary school), undergraduate college, veterinary medical school 
  Cost: See below 
  Source: For BBC Software: PAVIC Publications __ 
 
For BBC multiuser copies, IBM® Software and Nimbus: Sheffield Bioscience Programs __ 
  Catalog:  
  Notes: You may be able to borrow this material from the Humane Society of the United States __. 
 
Developed by David Dewhurst and Guy Brown. 
 
From descriptive flyer: "This program simulates a number of simple experiments which can be 
performed to illustrate the physiological properties of skeletal muscle and neuromuscular transmission, 
and is modelled on the frog sciatic nerve-gastrocnemius preparation. It provides a cheap alternative to 
the use of live animals in teaching and may be of interest to institutions lacking the equipment to 
perform these experiments. 
 



The program uses real experimental data to generate high-resolution graphic simulations of muscle 
contractions and displays these on a graticuled screen, from which students can take measurements, as 
they would from an oscilloscope screen. 
 
Each of the experiments is prefaced by introductory text, instructions on how to proceed and which 
measurements to take, and is followed by student assignments. Hard copy print-outs of screen displays 
are available if an Epson or Epson-compatible printer is connected. 
 
The package includes a protected disk, instruction manual and [tutor's] guide... 
 
The program is aimed at A-level and undergraduate/diploma students in biology, medicine and health-
related subjects. It would be particularly useful on courses where it is considered that using frogs is not 
essential and to those institutions where the expensive electronic equipment required to perform these 
experiments is not available." 
 
Requirements: BBC B or Master microcomputer, single 40/80 track disk drive and monitor; IBM®; RM 
Nimbus PC186. 
 
Costs: 
£  20.83 (BBC, single user) 
£  50.00 (BBC, multiuser) 
£ 120.00 (IBM®, multiuser) 
£  29.95 (Nimbus, single user) 
£  55.00 (Nimbus, multiuser) 
  Updated: 1994 
 
   
  Title: Muscle Physiology 
  Medium: Computer (BBC, IBM®, Nimbus) 
  Discipline: Gastrocnemius, muscle, neuromuscular, physiology 
  Species: Frog 
  Educational level: High school (secondary school), undergraduate college, veterinary medical school 
  Cost: See below 
  Source: For BBC Software: PAVIC Publications __ 
 
For BBC multiuser copies, IBM® Software and Nimbus: Sheffield Bioscience Programs __ 
  Catalog:  
  Notes: You may be able to borrow this material from the Humane Society of the United States __. 
 
Developed by David Dewhurst and Guy Brown. 
 
From descriptive flyer: "This program simulates a number of simple experiments which can be 
performed to illustrate the physiological properties of skeletal muscle and neuromuscular transmission, 
and is modelled on the frog sciatic nerve-gastrocnemius preparation. It provides a cheap alternative to 
the use of live animals in teaching and may be of interest to institutions lacking the equipment to 
perform these experiments. 
 
The program uses real experimental data to generate high-resolution graphic simulations of muscle 
contractions and displays these on a graticuled screen, from which students can take measurements, as 
they would from an oscilloscope screen. 
 
Each of the experiments is prefaced by introductory text, instructions on how to proceed and which 
measurements to take, and is followed by student assignments. Hard copy print-outs of screen displays 
are available if an Epson or Epson-compatible printer is connected. 
 



The package includes a protected disk, instruction manual and [tutor's] guide... 
 
The program is aimed at A-level and undergraduate/diploma students in biology, medicine and health-
related subjects. It would be particularly useful on courses where it is considered that using frogs is not 
essential and to those institutions where the expensive electronic equipment required to perform these 
experiments is not available." 
 
Requirements: BBC B or Master microcomputer, single 40/80 track disk drive and monitor; IBM®; RM 
Nimbus PC186. 
 
Costs: 
£  20.83 (BBC, single user) 
£  50.00 (BBC, multiuser) 
£ 120.00 (IBM®, multiuser) 
£  29.95 (Nimbus, single user) 
£  55.00 (Nimbus, multiuser) 
  Updated: 1994 
  



Humane Alternatives 
 

[3 pp. of alternatives photocopied from the book From Guinea Pig to Computer Mouse]



Prac 4 – Mechanical and electrical activity of the heart 
 
 
The stated objectives were: 
 
Learn to: 
1. Record and explain the normal sequence of events in contraction of the heart 
2. Record and describe the normal sequence of electrical events in the heart 
3. Explain the cause of spontaneous activity in the heart 
4. Illustrate and describe the inherent activity of each chamber 
 
In this practical the brains of cane toads were destroyed by pithing and the still beating hearts exposed 
by dissection. Hooks were inserted into the hearts and attached via thread to instruments that recorded 
the heart beats. Electrodes were attached to the hooks and the effects on heart rate of electrical 
stimulation and applying Stannius’ ligatures was examined. Stannius’ ligatures are placed to interrupt 
the connection between the chambers of the heart so that the inherent activity of each chamber can be 
observed. 
 
Each group of 4-5 students used one toad so 12 – 15 would have been required in total. 
 



Humane Alternatives 
 

Alternatives in Education Database 
 
 
Title: The Structure and Function of the Heart 
  Medium: Videotape (Beta, VHS) 
  Discipline: Anatomy, arrhythmia, cardiovascular physiology, dissection 
  Species:  
  Educational level: Human medical school, veterinary medical school 
  Cost:  
  Source: Adam Rouilly London, Ltd __ 
  Catalog:  
  Notes: Description from Physicians Committee for Responsible Medicine pamphlet, 'Alternatives in 
medical education' __: 
 
"The structure of the heart, the function of the valves, the pulmonary circulation, arrhythmias, angina 
and myocardial infarction are presented." 28 minutes. 
  Updated: 1992 
 
   
  Title: Frog Heart 
  Medium: Computer (BBC, IBM®, Nimbus) 
  Discipline: Cardiovascular physiology 
  Species: Frog 
  Educational level: High school (secondary school), undergraduate college, veterinary medical school 
  Cost: See below 
  Source: For BBC Software: PAVIC Publications __ 
 
For BBC multiuser copies, IBM® Software and Nimbus: Sheffield Bioscience Programs __ 
  Catalog:  
  Notes: Developed by David Dewhurst and Guy Brown. 
 
From descriptive flyer: "This program simulates a number of experiments which can be performed on 
the heart of a pithed frog to illustrate some important characteristics of heart function. As such it 
provides a cheap, practical alternative to the use of animals in physiology teaching, while fulfilling the 
primary teaching objectives. 
 
The program produces high-resolution simulations of the frog heartbeat which are displayed on a 
scrolling screen to simulate a chart recorder. Tension and timescales are included, so that measurements 
of heart-rate and force of contraction can be taken directly from the monitor screen. Traces can be 
'frozen' to facilitate measurement. 
 
Each of the experiments is prefaced by introductory text, instructions on how to proceed and which 
measurements to take and is followed by student assignments. Hard copy print-outs of screen displays 
are available if an Epson or Epson-compatible printer is connected. 
 
The package includes a protected disk, instruction manual and [tutor's] guide... 
 
The program is aimed at A-level and undergraduate/diploma students in biology, medicine and health-
related subjects. It would be particularly useful on courses where it is considered that using frogs is not 
essential and to those institutions where the expensive electronic equipment required to perform these 
experiments is not available." 
 



Requirements: BBC B or Master microcomputer, single 40/80 track disk drive and monitor; IBM®; RM 
Nimbus PC186. 
 
Costs: 
£  20.83 (BBC, single user) 
£  50.00 (BBC, multiuser) 
£ 120.00 (IBM®, multiuser) 
£  29.95 (Nimbus, single user) 
£  55.00 (Nimbus, multiuser) 
  Updated: 1994 
 
   
  Title: ECAPP - Cardiac Electrophysiology 
  Medium: Computer (IBM®) 
  Discipline: Cardiovascular physiology, electrocardiography 
  Species:  
  Educational level: Human medical school, veterinary medical school 
  Cost: Shareware 
  Source: CTI Centre for Biology __ 
  Catalog:  
  Notes: This was cited in a database produced by CTI Biology __. 
 
Their description: "Dr J.R. Walker, IFL-F-39, University of Texas, Galveston, Texas 77550, USA. 
Simulation with the following goals: To reinforce knowledge of cardiac action potentials, their 
characteristics and possible [abnormalities]. To demonstrate normal and pathological action potential 
[propagation] throughout the heart. Arrhythmias are also simulated. The software is distributed without 
charge to institutions of higher learning worldwide (but not to individuals)." 
  Updated: 1991 
 
   
  Title: Cardiac Pharmacology 
  Medium: Computer (IBM®) 
  Discipline: Cardiovascular physiology, electrocardiography, heart, pharmacology 
  Species:  
  Educational level: Human medical school, veterinary medical school 
  Cost: Shareware 
  Source: CTI Centre for Biology __ 
  Catalog:  
  Notes: Developed by James R. Walker, PhD of University of Texas in Galveston, TX. 
 
Description from Physicians Committee for Responsible Medicine pamphlet, 'Alternatives in medical 
education' __: 
 
"This simulation presents the electrical activity of the SA node, AV node, right ventricle and left 
ventricle, and traces blood volume for the left ventricle. This program allows the study of the normal 
heart, bradycardia, tachycardia, vagal simulation, bundle branch block, PVCs, digitalis intoxication, 
catecholamines, and re-entry. The student also has the opportunity to identify anti-arrhythmic agents 
presented as unknowns, including quinidine, propranolol, phenytoin, and verapamil. This enjoyable 
simulation provides good graphics and easy to follow instructions." 
  Updated: 1991 
 
   
  Title: CardioVascularCat 
  Medium: Computer (Macintosh®) 
  Discipline: Cardiovascular physiology, heart, pharmacology 



  Species: Cat 
  Educational level: Veterinary medical school 
  Cost:  
  Source: Specht, Philip C. __ 
  Catalog:  
  Notes: Program simulates physiological and pharmacological experiments on an anesthetized cat, 
including atrioventricular node block, heart failure, and diuresis. 
 
Requirements: Macintosh® SE/Plus or II. 
  Updated: 1989 
 
   
  Title: Cardiovascular Function Laboratories 
  Medium: Computer (IBM®, MS-DOS®) 
  Discipline: Cardiovascular physiology 
  Species:  
  Educational level: Human medical school, veterinary medical school 
  Cost: $ 10.00 
  Source: Command Applied Technology, Inc. __ 
  Catalog:  
  Notes: Description from Physicians Committee for Responsible Medicine pamphlet, 'Alternatives in 
medical education' __: 
 
"This simulation allows in-depth exploration of specific cardiovascular functions. A chapter on the 
cardiac action potential provides two models: a giant squid axon model and a myocardial cell model. 
Models of an isolated, twitching cardiac muscle, systemic circulation, and an isolated, supported left 
ventricle are also included. Graphs shift as students change independent variables. Diagnosis problems 
test student understanding of cardiovascular interrelationships, and descriptive text is included. Prior 
knowledge of basic physiology is helpful." 
 
Price is per student for unlimited site license. 
  Updated: 1992 
   
 



Humane Alternatives 
 

[6 pp. of alternatives photocopied from the book From Guinea Pig to Computer Mouse]



Practical 5 – Cardiovascular control 
 
 
The stated objectives were: 
 
1. Learn to anaesthetise a sheep for surgical examination 
2. Be able to explain the sources of all normal fluctuations in a BP trace 
3. Understand the role of some of the common neurotransmitters on the cardiovascular system 
4. Understand the control of BP by baroreceptor reflexes 
 
In this prac sheep were anaesthetised and both the jugular vein and saphenous or femoral artery 
cannulated. The effects on blood pressure, heart rate and respiratory frequency of administering various 
drugs via the jugular cannula were measured via a physiograph and blood pressure transducer attached to 
the artery. Additionally the affects of dissecting and occluding the carotid arteries, and of cutting and 
stimulating the cut end of the vagus nerve leading to the heart, were recorded. At the end of this prac the 
sheep were euthanased via lethobarb administered through the jugular cannula, without regaining 
consciousness. 
 
Each group of 4-5 students used a sheep, hence 12-15 sheep were required in total.  
 



Humane Alternatives 
 

Alternatives in Education Database 
 
 
 Title: The Actions of Norepinephrine and Cardiac Glycosides on the Dog Heart Lung Preparation, Parts 
I and II 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Cardiovascular physiology, heart, lung, pharmacology 
  Species: Dog 
  Educational level: Human medical school, veterinary medical school 
  Cost: $ 60.00 
  Source: University of Colorado __ 
  Catalog:  
  Notes: Description from Physicians Committee for Responsible Medicine pamphlet, 'Alternatives in 
medical education' __: 
 
"60 minutes. A videotaped lecture/demonstration by Otto Krayer showing the effects of various agents 
on cardiac output, heart rate, and blood pressure in the Starling preparation. Demonstrations include the 
effects of increasing blood volume, myocardial failure by sodium pentobarbital, competence test in the 
failing heart, effects of norepinephrine, effects of ouabain, and others. Theory is wel-described, although 
the black-and-white presentation keeps the viewer at a distance." 
  Updated: 1992 
 
   
Title: Computer-Based Exercises for Physiology 
  Medium: Computer (IBM®, Macintosh®) 
  Discipline: Physiology 
  Species:  
  Educational level: Dentistry, human medical school, nursing, undergraduate college, veterinary medical 
school 
  Cost: See below 
  Source: Michael, Joel A. and Allen A. Rovick __ 
  Catalog:  
  Notes: From descriptive literature: 
 
"Audience and Educational Objectives 
 
These programs have been written for use by first year medical students. However, they have been used 
by students in undergraduate physiology courses as well as by students in a variety of other biomedical 
science programs (nursing, allied health, dentistry, veterinary medicine, biomedical engineering). 
 
It is assumed that students using these programs will have already learned the facts and concepts from 
the relevant domain; none of these programs is intended to be a primary learning resource. Each program 
is problem-solving oriented; the object is to assist students to organize their understanding of the 
material so that they can use it in an applied fashion to solve problems. 
 
Each program can be used in a stand alone fashion. No 'laboratory manual' is needed and students can 
work at these programs on their own, although the presence of an instructor will, of course, greatly 
increase the potential for teaching and learning. 
 
Hardware and Software Requirements 
 
Our PC programs are written for the DOS (v3.0-5.0) environment and 8086 - 80486 computers equipped 
with at least 256 K RAM, one floppy diskette drive (5.25" or 3.5"), and EGA or VGA color graphics 



(but NOT any form of Hercules graphics). They can be run from a hard-disk. These programs will run on 
a Macintosh computer running a PC emulation program such as SoftPC®. 
 
Our Macintosh program requires an SE30 (or above) and Hypercard. 
 
Conditions of Sale 
 
Feel free to make as many copies of these programs as you need for your own use with students, or 
mount the programs on a network file server. However, please do not distribute copies to your 
colleagues (physiologists or otherwise). 
 
PC Programs 
 
   
Cardiovascular Physiology Part I: Pressure/Flow Relations 
This program is a tutorial exercise that uses a single circuit, parallel organ system circulatory model 
without reflexes to explore the students' knowledge of and ability to evaluate and/or calculate pressures, 
flows, and resistances in static and dynamic states. Postural changes are used as stimuli. 
 
   
Cardiovascular Physiology Part II: Reflex 
This program is a tutorial that deals with basic hemodynamics using a set of problems related to a single 
circuit, parallel organ system circulation. The reflex responses to postural changes, hemorrhage and 
exercise are explored. 
 
   
CIRCSIM: A Teaching Exercise on Blood Pressure Regulation 
This is a simulated experiment of the baroreceptor reflex loop. Users are required to make predictions 
about the effects of each of eight experiments on seven CV parameters before obtaining the actual 
results (Derived from MacMan; Dickinson et al.). Prediction errors then serve as triggers for discussion 
of the physiology involved. 
 
Costs: 
$  50.00 (Cardiovascular Physiology I) 
$  50.00 (Cardiovascular Physiology II) 
$ 150.00 (CIRCSIM) 
Updated: 1995 
 
   
Title: ECVREX - Regulation of the Cardiovascular System 
  Medium: Computer (IBM®) 
  Discipline: Blood pressure, cardiovascular physiology, heart, pharmacology 
  Species:  
  Educational level: Human medical school, veterinary medical school 
  Cost: Shareware 
  Source: CTI Centre for Biology __ 
  Catalog:  
  Notes: Developed by James R. Walker, PhD of University of Texas in Galveston, TX. 
 
Description from Physicians Committee for Responsible Medicine pamphlet, 'Alternatives in medical 
education' __: 
 
"This program reviews the reflex regulation of blood pressure, the effects of neurotransmitters and 
pharmacologic agents, and demonstrates the interaction of various elements of the cardiovascular 



system: carotid occlusion, vagal ligation, angiotensin, acetylcholine, norepinephrine, epinephrine, 
isoproterenol, vasodilators, and blocking agents. Dr. Walker has provided easy-to-follow instructions." 
  Updated: 1991 
 
   
Title: MacMan 
  Medium: Computer (IBM®) 
  Discipline: Cardiovascular physiology 
  Species:  
  Educational level: Human medical school, veterinary medical school 
  Cost: $ 135.00 
  Source: Oxford University Press __ 
  Catalog:  
  Notes: Description from Physicians Committee for Responsible Medicine pamphlet, 'Alternatives in 
medical education' __: 
 
"The MAC name refers to McMaster University, not to Macintosh computers. Requirements include an 
IBM PC, 512K of memory, PC/MS-DOS® version 2.0 or later, graphics adapter and display. The 
programs require little computer knowledge, but can be quite challenging. 
 
MACMAN is a study of the circulatory system, representing the interaction of the heart, the vasomotor 
center in the brain, intra-thoracic pressure, the carotid sinus, vascular flow, and sympathetic function. 
The program is equipped with clinically relevant symptoms and signs, and can simulate the Valsalva 
maneuver, hemorrhage, pulmonary edema, etc. Students should have some prior knowledge of 
physiology." 
  Updated: 1992 
 
   
  Title: Study of Cardiotonic Drugs 
  Medium: Videotape (VHS) 
  Discipline: Cardiovascular physiology, pharmacology, heart 
  Species: Dog 
  Educational level: Human medical school, veterinary medical school 
  Cost: See below 
  Source: State University of New York, Educational Communications __ 
  Catalog:  
  Notes: Editor's note: It sounds like it was made from organs taken from a living dog, but source is not 
mentioned. Nevertheless, it now would replace live (or purposefully killed) nonhuman animal use. 
 
Description from Physicians Committee for Responsible Medicine pamphlet, 'Alternatives in medical 
education' __: 
 
"This carefully made videotape, showing physiological and pharmacologic phenomena on a dog heart-
lung preparation, is a useful alternative to an actual animal lab. The experimental set-up and preparation 
of the dog are described in detail. There is a clear discussion of factors affecting cardiac output. Also 
discussed are pentobarbitol-induced heart failure, the differences between left and right heart failure, and 
the effects of epinephrine, ouabain, and digitalis. Diagrams are very clear. A historical perspective and 
frequent references to basic principles help make this tape clear and educational. Differences between 
the experimental set-up and intact animals and humans are discussed." 47 minutes. 
 
Costs: 
$ 295.00 (purchase) 
$  30.00 (rental) 
  Updated: 1992 
 



   
  Title: Cardiovascular Laboratory Videodisc Simulation 
  Medium: Computer (IBM®), videodisc 
  Discipline: Cardiovascular physiology, heart, lung, pharmacology, physiology 
  Species: Dog 
  Educational level: Veterinary medical school 
  Cost: $ 800.00 
  Source: Branch, Charles E. __ 
  Notes: Description from Physicians Committee for Responsible Medicine pamphlet, 'Alternatives in 
medical education' __: 
 
"This interactive video includes sections on catheterization of the left and right heart, direct and reflex 
effects of autonomic drugs, vagal stimulation, baroreceptor reflexes, atrial and ventricular fibrillation 
and defibrillation, and other effects. A helpful autonomic tutorial is also presented for those who are new 
to autonomic physiology. The program is available in three versions: IBM InfoWindows allows the 
computer and video to appear on a single monitor using the Pioneer LD-V6000 or LD-V6010 and the 
Sony LDP-2000 series players. The program can also be played on two separate monitors, using any 
RGB monitor. Finally, in a custom overlay version, the videodisc and computer information appear on a 
single Sony Profeel monitor or similar dual RGB/composite monitor using the Pioneer LD-V6000 and 
LD-V6010 players. Other hardware options are under development. Videodisc and documentation are 
available for $800. A demonstration videotape and computer disk are available." 
 
Demo, $ 50.00 
  Updated: 1992 
 
   
  Title: Blood Pressure: Controlling Factors Chemical & Physical 
  Medium: Videotape 
  Discipline: Blood pressure, cardiovascular physiology, pharmacology 
  Species: Dog 
  Educational level: Undergraduate college, veterinary medical school, veterinary medical technician 
  Cost:  
  Source: State University of New York, Educational Communications __ 
  Catalog: from guinea pig to computer mouse: Alternative methods for a humane education 
  Notes: From book: 
 
This videotape discusses the regulation of blood pressure in anesthetized dog. The baroreceptor reflex is 
demonstrated as well as the effects of epinephrine, norepinephrine, and isoproterenol. The objective, 
design, and conclusions of each experiment are identified. The program articulately and concisely 
explains [complex] physiologic principles and terminology. 
 
Produced in 1979 
Running time: 59 minutes 
  Updated: 1997 



Humane Alternatives 
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Prac 8 – Chemical control of respiration 
 
 
The stated objectives were: 
 
Understand the effects on respiration of: 
1. increasing arterial partial pressure of CO2 
2. decreasing arterial pressure of CO2 
ands the mechanisms by which these changes are effected 
 
In this prac sheep were anaesthetised with pentobarbitone injected via a jugular cannula. The saphenous 
artery was also cannulated to record blood pressure. An endotracheal tube was inserted and the effects 
on respiratory frequency, heart rate and blood pressure of various factors were recorded via 
subcutaneous needle electrodes inserted on either side of the thorax. The respiratory dead space was 
increased by adding a 1m extension to the endotracheal tube. The tube was briefly occluded entirely. Gas 
mixtures of 4% CO2 in air, 8% CO2 in air, 10% O2 in N2, 10% O2 + 8% CO2 in N2 and 100% N2 were 
inspired. In the latter case instructions were, “Watch the animal closely and if respiration ceases return 
immediately to air. It may then be necessary to artificially respire the animal for a short time.” 
 
As with the other physiology sheep killing pracs, at the end of this prac the sheep were euthanased via 
lethobarb administered through the jugular cannula, without regaining consciousness. Each group of 4-5 
students used a sheep, hence 12-15 sheep were required in total. 



Humane Alternatives 
 

Alternatives in Education Database 
 
 
Title: Mechanism of Controlling Respiration Mammals 
  Medium: Videotape (VHS) 
  Discipline: Physiology, respiration 
  Species: Dog 
  Educational level: Human medical school, veterinary medical school 
  Cost:  
  Source: Stone, Howard __ 
  Catalog:  
  Notes: Dog lab videotapes to present various effects of gas concentrations, drugs, etc. on respiratory 
control. 
 
Covers concepts but not very interesting, according to one reviewer. 
  Updated: 1989 
 
   
  Title: Computer-Based Exercises for Physiology 
  Medium: Computer (IBM®, Macintosh®) 
  Discipline: Physiology 
  Species:  
  Educational level: Dentistry, human medical school, nursing, undergraduate college, veterinary medical 
school 
  Cost: See below 
  Source: Michael, Joel A. and Allen A. Rovick __ 
  Catalog:  
  Notes: From descriptive literature: 
 
"Audience and Educational Objectives 
 
These programs have been written for use by first year medical students. However, they have been used 
by students in undergraduate physiology courses as well as by students in a variety of other biomedical 
science programs (nursing, allied health, dentistry, veterinary medicine, biomedical engineering). 
 
It is assumed that students using these programs will have already learned the facts and concepts from 
the relevant domain; none of these programs is intended to be a primary learning resource. Each program 
is problem-solving oriented; the object is to assist students to organize their understanding of the 
material so that they can use it in an applied fashion to solve problems. 
 
Each program can be used in a stand alone fashion. No 'laboratory manual' is needed and students can 
work at these programs on their own, although the presence of an instructor will, of course, greatly 
increase the potential for teaching and learning. 
 
Hardware and Software Requirements 
 
Our PC programs are written for the DOS (v3.0-5.0) environment and 8086 - 80486 computers equipped 
with at least 256 K RAM, one floppy diskette drive (5.25" or 3.5"), and EGA or VGA color graphics 
(but NOT any form of Hercules graphics). They can be run from a hard-disk. These programs will run on 
a Macintosh computer running a PC emulation program such as SoftPC®. 
 
Our Macintosh program requires an SE30 (or above) and Hypercard. 
 



Conditions of Sale 
 
Feel free to make as many copies of these programs as you need for your own use with students, or 
mount the programs on a network file server. However, please do not distribute copies to your 
colleagues (physiologists or otherwise). 
 
PC Programs 
 
 
GASP: A Teaching Exercise on Chemical Control of Ventilation 
This is a simulated experiment dealing with the chemical control of the respiratory system. Users are 
required to make predictions about the effects of each of eleven experiments on eleven parameters 
before obtaining the actual results (derived from McPuf; Dickinson). Prediction errors serve as triggers 
for corrective discussion. 
 
Costs: 
$ 250.00 (GASP) 
  Updated: 1995 
 
   
  Title: MacPuf 
  Medium: Computer (IBM®) 
  Discipline: Blood gas, disease, lung, physiology 
  Species: Human 
  Educational level: Human medical school, veterinary medical school 
  Cost: $ 225.00 
  Source: Oxford University Press __ 
  Catalog:  
  Notes: Description from Physicians Committee for Responsible Medicine pamphlet, 'Alternatives in 
medical education' __: 
 
"The MAC name refers to McMaster University, not to Macintosh computers. Requirements include an 
IBM PC, 512K of memory, [PC/MS-DOS®] version 2.0 or later, graphics adapter and display. The 
programs require little computer knowledge, but can be quite challenging. 
 
MACPUF simulates lung and airway function experimentally and clinically, in particular the 
oxygenation of venous blood and the transfer of gases between blood and tissues. Numerous variables 
can be manipulated by the student." 
  Updated: 1992 
 
   
  Title: The Mechanisms Controlling Respiration in the Mammal, I & II 
  Medium: Videotape (Beta, VHS) 
  Discipline: Physiology, respiration 
  Species: Dog 
  Educational level: Human medical school, veterinary medical school 
  Cost:  
  Source: Davis, Larry __ 
  Catalog:  
  Notes: Editor's note: It sounds like it was made from a living dog, but source is not mentioned. 
Nevertheless, it now would replace live (or purposefully killed) nonhuman animal use. 
 
Description from Physicians Committee for Responsible Medicine pamphlet, 'Alternatives in medical 
education' __: 
 



"Respiratory physiology is discussed in a detailed experiment. Respiratory rate and amplitude are 
measured on a dog subjected to various concentrations of nitrogen, oxygen, carbon dioxide, and 
hyperventilation. Supplementary graphics are presented. Also demonstrated are the interactions of 
peripheral chemoreceptors with brain centers, occlusion of the common carotids, administration of 
sodium cyanide and epinephrine, stimulation of the saphenous nerve, vagal ligation, vagal stimulation, 
hemorrhage, and apnea. Not an exciting presentation, but it covers the important concepts." 57 minutes. 
  Updated: 1992 
 
   
  Title: Respiratory Reflexes - Physiology Laboratory Demonstration Series 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Lung, physiology, respiration 
  Species: Dog 
  Educational level: Veterinary medical school 
  Cost: See below 
  Source: Iowa State University, Biomedical Communications __ 
  Catalog:  
  Notes: From catalog: "Reece, WO, Brown, M. 1982. Audience: vet students. Demonstrates several 
reflexes associated with the regulation of ventilation in a dog. Running time: 24 minutes, 05 seconds. 
Color, sound." 
 
Costs and catalog numbers: 
$ 25.00 (either format, rental, USA only) 
$ 55.00 (VH-0051, VHS, purchase) 
$ 50.00 (VU-0051, ¾-inch, purchase) 
  Updated: 1995 
 
   
  Title: MacLung 
  Medium: Computer (Macintosh®) 
  Discipline: Physiology, respiration 
  Species:  
  Educational level: Human medical school, undergraduate college, veterinary medical school 
  Cost: $ 75.00 
  Source: Comp-Edu-Grams© __ 
  Catalog:  
  Notes: By Michael Kozaczek and Joseph Boyle. 
 
From descriptive flyer: "'MacLung' is an upgraded Macintosh version of Respsyst© and consists of two 
Hypercard stacks. A tutorial stack includes a discussion of alveolar gas tensions, diffusion, oxygen 
content, hemoglobin, ventilation/perfusion, hypoxia and gas exchange. The second stack, a gas exchange 
simulation, may be accessed from the tutorial at any point. Conversely, the user may return to the 
Tutorial at the original point of departure. The simulation entails gas exchange across the alveolus. 
 
Input variables for the simulation include: tidal volume, dead space, respiratory frequency, inspired 
oxygen fraction, oxygen consumption, pulmonary blood volume, cardiac output, diffusion capacity, 
shunt flow, [hemoglobin], temperature. 
 
Calculated output parameters include: minute ventilation, pulmonary transit time, diffusion equilib. time, 
oxygen capacity, PaO2, PvO2, PaCO2, PvCO2, venous and arterial pH, alveolar ventilation, PAO2, 
PACO2, pulm. cap. PO2, arterial [bicarbonate]. 
 
The input parameters can be changed individually, or the user may run a variety of preset physiological 
scenarios from the menu bar. Screen graphics change to illustrate the physiological conditions. A help 
screen is available to instruct the user in the use of the simulation." 



 
Site license, $ 200.00 
  Updated: 1994 
 
   
  Title: Control of Ventilation: Effects of Chemo and Mechano Receptors 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Physiology, respiration 
  Species:  
  Educational level: Graduate college, human medical school, undergraduate college, veterinary medical 
school 
  Cost: See below 
  Source: University of California, School of Veterinary Medicine, Academic Programs __ 
  Catalog: Videotapes: A Catalog of Instructional Programs Available for Rental or Purchase 
  Notes: From catalog: 
 
Instructor: James H. Jones, PhD, DVM 
 
Intended Audience: First year veterinary students. 
 
Program Content: Experiments demonstrate the effects on respiratory control of central and peripheral 
chemoreceptors, as well as those of intrapulmonary stretch receptors. The effects on ventilation of 
increased carbon dioxide (hypercapnia), decreased oxygen (hypoxia) and the two stimuli combined are 
documented in the first half of the tape. In the second half of the tape, the effects of intrapulmonary 
stretch receptors in producing the Hering-Breuer reflex are examined. This reflex is studied in the intact 
animal and after bilateral vagotomy. 
 
Additional Data: 40 minutes, color; produced 5/86 
 
Catalog number 3321-1 
 
Costs: 
$  75.00 rental (¾-inch only) 
$ 150.00 purchase 
  Updated: 1995 
  



Humane Alternatives 
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Prac 9 – Renal clearances 
 
 
The stated objective was: 
 
1. Learn how to measure the glomerular filtration rate and renal plasma flow of sheep using the 

technique of renal clearance 
 
In this prac sheep were prepared with cannulae in both jugular veins and a catheter in the urinary 
bladder. One jugular cannula was used for infusion of para-aminohippurate solution (PAH) and the other 
used for collection of blood samples. The urinary catheter was used for urine collection. The creatinine 
and PAH concentrations of blood and urine were determined and used to calculate the renal clearance. 
Creatinine is naturally synthesized by the body.  
 
6 unanaesthetised sheep confined in cages were used for the whole class. 
 



Humane Alternatives 
 

Alternatives in Education Database 
 
 
  Title: MacPee 
  Medium: Computer (IBM®) 
  Discipline: Kidney, physiology 
  Species:  
  Educational level: Human medical school, veterinary medical school 
  Cost: $ 225.00 
  Source: Oxford University Press __ 
  Catalog:  
  Notes: Description from Physicians Committee for Responsible Medicine pamphlet, 'Alternatives in 
medical education' __: 
 
"The MAC name refers to McMaster University, not to Macintosh computers. Requirements include an 
IBM PC, 512K of memory, PC/MS-DOS version 2.0 or later, graphics adapter and display. The 
programs require little computer knowledge, but can be quite challenging. 
 
MACPEE depicts the interactions of circulation, kidney function, body fluid, and electrolyte 
compartments. The program reports plasma sodium, potassium, urea, creatinine, albumin, hemoglobin, 
packed cell volume, right atrial pressure, body weight, and water and solute excretion. The program can 
simulate conditions such as diabetes insipidus, inappropriate ADH, and Addisons disease. An enjoyable 
program." 
  Updated: 1992 
   



Humane Alternatives 
 

[2 alternatives photocopied from the book From Guinea Pig to Computer Mouse]



Prac 10 – Diuresis and antidiuresis in sheep 
 
 
The stated objective was: 
 
1. To demonstrate the induction of an antidiuretic response to vasopressin (anti-diuretic hormone), and 

a diuretic response to glucose and to be able to explain the mechanisms responsible for these 
responses. 

 
In this prac sheep were prepared with a single jugular cannula and urinary catheter each. Blood samples 
were taken at the time of cannulation. Students injected glucose and vasopressin into separate sheep and 
determined the effects on rates of urination. 
 
6 unanaesthetised sheep confined in cages were used for the whole class. 



Humane Alternatives 
 

Alternatives in Education Database 
 
 
Title: Renal Dynamics - Physiology Laboratory Demonstration Series 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Kidney, physiology 
  Species: Dog 
  Educational level: Veterinary medical school 
  Cost: See below 
  Source: Iowa State University, Biomedical Communications __ 
  Catalog:  
  Notes: From catalog: "Reece, WO, Brown, M. 1977. Audience: vet students. Demonstrates the 
exaggerated effects of blood pressure reduction, glomerular afferent arteriole constriction, and an 
osmotic diuretic upon urine flow in a dog. Running time: 12 minutes, 45 seconds. Color, sound." 
 
Costs and catalog numbers: 
$ 20.00 (either format, rental, USA only) 
$ 35.00 (VH-0053, VHS, purchase) 
$ 40.00 (VU-0053, ¾-inch, purchase) 
  Updated: 1995 
   
 



Humane Alternatives 
 

[2 alternatives photocopied from the book From Guinea Pig to Computer Mouse]



Prac 11 – Gastrointestinal system 
 
 
This practical had several components involving videos, computer simulations and non-harmful use of 
sheep. The sole component involving harmful animal usage was the “Intestinal Activity – Guinea Pig 
Ilium” component.  
The stated objectives of this component were: 
1. Learn to elicit and record responses of the intestine to distension and electrical stimulation 
2. Learn to use drugs to mimic and block the actions of transmitters 
3. Understand nerve pathways involved in controlling smooth muscle activity 
 
Just prior to this prac guinea pigs were killed and a component of their small intestines – the iliums – 
were removed. The still living ilium sections (4-6 cm in length) were set up in aerated Kreb’s solution at 
32 °C– an ionic solution similar to body fluid in order to preserve the life of the intestinal cells for a 
time. During the prac the students used instruments to observe the muscular contractions that followed 
stimulation via distension, electricity, and drugs. 
 



Humane Alternatives 
 

Alternatives in Education Database 
 
 
 Title: Intestinal motility in the rabbit 
  Medium: Videotape (¾-inch, VHS) 
  Discipline: Gastrointestinal, pharmacology, physiology 
  Species: Rabbit 
  Educational level: Human medical school, undergraduate college, veterinary medical school 
  Cost: $ 50.00 
  Source: Cornell University, Biomedical Communications, College of Veterinary Medicine __ 
  Catalog:  
  Notes: From catalog: "Dr. Katherine Houpt. Time: 20:00 min. Produced: 1978. This videotape shows a 
surgical preparation to study intestinal movements in [situ] in an anesthetized rabbit. It also describes the 
effects of parasympatholytic drugs on the intestinal motility of the rabbit." 
  Updated: 1995 
 
   
  Title: Cat Nictitating Membrane 
  Medium: Computer (IBM®) 
  Discipline: Nictitating membrane, pharmacology, physiology, third eyelid 
  Species: Cat 
  Educational level: Pharmacology, undergraduate college, veterinary medical school 
  Cost: £ 120.00 multiuser 
  Source: Sheffield Bioscience Programs __ 
  Catalog:  
  Notes: Developed by David Dewhurst and Clint Howells. 
 
From advertisement sheet: "An interactive, menu driven program which simulates experiments on the 
superior cervical ganglion-nictitating membrane preparation of the cat (in vivo) to teach the 
pharmacology of ganglionic transmission and sympathetically innervated smooth muscle. 
Introductory sections combine text and high-resolution graphics to provide sufficient background 
information on the pharmacology of the ganglion and the neuromuscular junction for students to plan 
experiments. Drugs, chosen from an extensive list which includes an unknown, may be applied by close 
arterial injection either to the ganglion or the nictitating membrane. Additionally pre-ganglionic nerves 
may be stimulated using parameters which evoke a half-maximal contraction to observe effects of drugs 
which will relax the membrane. Simulated contractions of both nictitating membranes are displayed 
simultaneously, in accelerated time, and in a form comparable to that of a chart recorder. They may also 
be output to a graphics printer. Students must decide which drug to administer, the site of administration 
and whether to stimulate preganglionic nerves. Guidance is given by a HELP facility within the package 
the contents of which are under the control of the teacher. The package includes a manual, [tutor's] notes 
and suggested student assignments." 
 
Discussed in article: Dewhurst, D.G. and Howells, C.M.: A computer simulation of the cat nictitating 
membrane preparation (in vivo) for teaching undergraduate pharmacology students. Alt. Lab. Anim. 17: 
291-300, 1990. 
  Updated: 1994 
 
 
Author(s): Dewhurst, D.G. and Howells, C.M. 
  Title: A computer simulation of the cat nictitating membrane preparation (in vivo) for teaching 
undergraduate pharmacology students 
  Date: 1990 
  Journal: Alt. Lab. Anim. 



  Volume: 17 
  Page(s): 291-300 
  Medium: Computer 
  Discipline: Autonomic nervous system, neuromuscular, nictitating membrane, pharmacology, 
physiology 
  Species: Cat 
  Educational level: Pharmacology, undergraduate college, veterinary medical school 
  Notes: Discusses computer simulation of the autonomic ganglia and smooth muscle innervation of 
feline nictitating membrane. Monitor screen consists of simulated recorder measuring tension vs. time 
for both nictitating membranes following injection of drug. Instructor also can choose drugs to be 
injected without identifying the compound, so students can attempt to classify or identify the drug. 
(EOR) 
 
   
  Title: Adrenergic and cholinergic agents and Adrenergic and cholinergic blocking agents 
  Medium: Videotape (VHS) 
  Discipline: Adrenergic, autonomic nervous system, cholinergic, neuromuscular, physiology 
  Species: Dog 
  Educational level: Human medical school, undergraduate college, veterinary medical school 
  Cost: $ 25.00 both, Canadian 
  Source: Queen's University, Department of Pharmacology and Toxicology __ 
  Catalog:  
  Notes: Description from letter (17 January 1995) in response to request for information: "...we just 
produced a new version last summer. This VHS video tape is used in teaching the concepts of the 
cholinergic agents and cholinergic blocking agents as produced in dogs. We use this tape in both our 
medical and life sciences pharmacology course. 
 
We also have available a tape which demonstrates the responses of adrenergic agents and blockade." 
  Updated: 1995 
   

 
 



Humane Alternatives 
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Appendix II  
 

The NORINA Database 
 
 

[p. 36 photocopied from From Guinea Pig to Computer Mouse, First Edn.,  
describing the NORINA database (oslovet.veths.no/NORINA)] 



Appendix III  
 

Comparative Studies of the Performances of Students Using 
Animals and Those Using Humane Alternatives 

 
 

[By August 1999 the Humane Society (US) listed 28 studies affirming the superior or equivalent 
efficacy of alternative methods in imparting knowledge or clinical or surgical skills on its web 
site (available at www.hsus.org by following the links to Animals in Research, Animals in 
Education). An old version of that list was given here.] 

http://www.hsus.org/


Appendix IV 
 

Alternative physiology laboratory course  
at the University of Sydney 

 
 
[Around the mid 1990s the University of Sydney Faculty of Veterinary Science replaced all of its 
animal based practical classes in cardiovascular, respiratory, muscle and nerve physiology with 
computer simulations based on its Veterinary Education and Training (VET) Clinic software. 
The following article: Anonymous, 1997, “The Veterinary Education and Training (VET) 
Clinic”, Alternatives in Veterinary Medical Education, Issue 6, p. 2, was photocopied and 
included here, followed by 25 pp. of lab guides for their neurophysiology, muscle, and 
cardiovascular (which includes respiratory physiology) practical classes.]  



Appendix V  
 

Alternative physiology laboratory course  
at the University of Adelaide 

 
 
[The following article on the use of student-designed physiology research projects involving 
non-invasive self-experimentation at the University of Adelaide was photocopied and included: 
Scott, E., & Waterhouse, J., 1986, Physiology and the Scientific Method, Manchester: 
Manchester University Press, in Scroop, G., undated, Research Project Practicals in the 
Department of Physiology, Adelaide: The University of Adelaide, p. 1.] 



Appendix VI  
 

Alternatives at the University of Melbourne 
 
 
[The following article on the use of a computer simulation to teach physiology and 
pharmacology at the University of Melbourne was photocopied and included: Da Silva, W., June 
4 1996, “Program that kills – again and again”, The Sydney Morning Herald.] 
 



Appendix VII  
 

UK Veterinary Training 
 
 
[Information re: veterinary education in the UK, where no animals are harmed specifically for 
clinical skills or surgical training. Demonstration laboratories involving animal experimentation 
may still occur. Useful letters were photocopied and included from: The Assoc. of Vet. Teachers 
and Research Workers, part of the British Vet. Assoc, (7th Sep. 1998) (stating that UK veterinary 
students don’t harm animals in their training, and describing how they learn clinical and surgical 
skills); the University of Glasgow Faculty of Veterinary Medicine (30th Jul. 1998) (Dean Wright 
states, “My own personal view is that vivisection has no place in veterinary education.”); and 
the University of Liverpool (25th Aug. 1998).] 



Appendix VIII  
 

Alternatives in UK physiology and pharmacology teaching 
 
 
[This article re: use of computer simulations in UK physiology and pharmacology teaching was 
photocopied and included here: Dewhurt, D., undated, “ ‘Computer assisted learning’ saves 
lives”, in “Summary of current research projects sponsored by the Lord Dowding Fund”. 2 pp.] 
 



Appendix IX  
 

Alternative physiology lab course  
at the University of Bern, Switzerland 

 
 
Date: Fri, 07 Aug 1998 10:11:30 +0200 
From: "H. P. Clamann" <clamann@pyl.unibe.ch> 
Reply-To: clamann@pyl.unibe.ch 
Organization: Physiologisches Institut, Uni Bern 
To: a.d.knight@student.murdoch.edu.au 
Subject: Animal experiments 
 
Dear Mr. Knight 
 
Thank you for your e-mail inquiring about animal experiments in the 
physiology labs at the University of Bern Medical School. Herewith the 
short answer and a longer answer to your questions. 
 
I can confirm that the basic science portion of the medical curriculum, 
which includes physiology, biochemistry and anatomy, has no teaching 
experiments using animals, and has not had since about 1995. Animals are 
not used for teaching in the clinical years in any case.  While I 
suspect that this is true for all of Switzerland, I am not sure. The 
relevant medical schools are at the Universities of Basel, Geneva, 
Lausanne and Zuerich, and the Universities of Fribourg and Neuchatel 
(Neuenburg) have two year, basic science programs whose students perform 
their clinical studies at the other universities. 
 
The longer answer involves an explanation of this answer and a personal 
view, which is not required reading. In 1990 we strongly modified the 
physiology curriculum, including the lab courses, and reduced the animal 
experiments to one. Previously, we had offered classical experiments 
involving function of a frog heart in vitro, tests on the frog sciatic 
nerve (conduction velocity, threshold, and other properties) also in 
vitro, and studies on the frog nerve-muscle preparation. These were 
replaced by computer models of the heart and human experiments to 
measure nerve conduction velocity and the response of a muscle (adductor 
pollicis) to nerve stimulations at various strengths and frequencies. 
The only experiment that was kept was one which measured voltage and 
current relationships and ion transport across an epithelium. This 
required the use of a piece of frog skin, and until 1995, a number of 
frogs were killed to provide pieces of belly skin which were mounted in 
an Ussing chamber (two chambers of fluid separated by a membrane, here 
the frog skin) for the studies of ion transport and their electrical 
driving forces. The experiment illustrates functions of transport and 
absorption as are found in the intestine, the kidney, various exocrine 
glands and even nerves. We studied the possibility of replacing the 
membrane with cultured sheets of cells, and it turned out to be a tricky 
and expensive business to grow such a membrane, well beyond the 
abilities of a neophyte student and too expensive and unreliable for the 
institute. The experiment was dropped. In short, since 1990 we have had 
almost no animal experiments, and since 1995, absolutely none. 



 
In sum, I support your efforts to change the lab curriculum in your 
university to make it more acceptable to students, which will also make 
it more effective. If more information about our labs will be of help, 
please let me know, although I must warn you that the lab guides are 
written in German. If you want to discuss the issue of animal 
experiments further, write back. I have always found it most profitable 
and most interesting to talk to people whose views differ from mine. 
 
With best regards, 
 
Prof. Hans-Peter Clamann 
Physiologisches Institut der Universitaet Bern 
Fax: **41 31 631 46 11  
clamann@pyl.unibe.ch 
 

mailto:clamann@pyl.unibe.ch


Appendix X 
 

Alternatives in physiology teaching in Germany 
 
 
[The following was photocopied and included describing the use of alternatives in physiology 
teaching in Germany: SATIS (Germany), 1996, “Alternatives”, in Uber Leichen Zum Examen: 
Tierversuche im Studium (Over Dead Bodies Towards Exams: Animal Experiments in Studies), 
Bochum: TIMONA – Verlag, pp. 73, 231. Most universities either don’t harm animals or offer 
alternatives to conscientiously objecting students.] 
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