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A phylogenetic or evolutionary tree, is a complex 
branching diagram which showing infer red 

evolutionary relationships among various organisms, or 
other entities, based on similarities and differences in their 
physical and genetic make up.1 Thus, the idea of homology 
may be defended by evolutionists to support the notion 
that functions and structures appearing early in evolution 
are universally present in more evolved organisms. 
Furthermore, evolutionists may be inclined to think that 
homology predicts that the closer the model organism and 
the target organism are to a common point of evolutionary 
divergence, the more likely the model organism will serve 
as a good model for biomedical research.2

Animal models have been and are an extremely useful 
tool for science, such as in the development of blood 
transfusions and the identification of insulin. Moreover, it 
is also undeniable that every ‘blockbuster drug’ developed 
in recent years has systematically involved the use of 
animal models.3

The aim of this article is to explain why the selection of 
animal models for human biomedical research is not being 
directed by evolutionary assumptions, and highlights the 
compatibility of creation science with the current selection 
of animal models. 

Are animal models really necessary for biomedical 
research?

The idea of reasoning by analogy can be traced back 
to 1790, when Immanuel Kant, in his The Critique of 
Judgment, proposed that at least in a qualitative way, 
similarities among things could be used to predict cause 

and effect relationships, even if other differences exist.4 
This concept of modelling by analogy is today pervasive 
in most fields of scientific investigation and was established 
long before the concept of hypothesis testing, which is a 
relatively new consensus for experimentalists. It is known 
that ship builders can succeed in their projects by studying 
the performance of scaled-down models. This is possible 
because hydrodynamic principles are scalable.2

However, with living organisms, homology is not a 
requirement for models to be good analogs. For instance, or-
ganisms classified as evolutionarily distinct, such as plants 
and animals, can be good analog models for each another. 
The usefulness of homology for model selection collapses 
in the sense that as we compare the effects of a compound 
in different animals and man, we would expect a higher 
incidence of similar pharmacodynamic and toxicological 
effects in those organisms found around a common point 
in the evolutionary tree. But according to the many models 
studied so far, this appears not to be the case.

There is a striking paucity of quantitative comparative 
data for the predictability of animal models. Three basic 
explanations can be given for the scarcity of such data. 
The first and most obvious explanation is that compounds 
that produce unacceptable effects in animal models will 
not be approved for use in human trials, making studies 
capable of giving sensitivity/false positive rates for animal 
models ethically impeditive. The second justification is that 
it is often very difficult to establish clear-cut end points to 
allow the categorization as true positives or true negatives 
in living models. Lastly, much of the animal–human data 
is obtained by private companies, such as pharmaceutical 
companies, under the rights of commercial confidentiality.3
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For example, the largest review of the predictive power 
of animal toxicity studies covers 150 drugs specifically 
associated with adverse events or toxicity in humans in 
tests performed by pharmaceutical companies. Based 
on this collection of unpublished data, the study found a 
figure for the sensitivity of rodent and non-rodent species 
collectively of 71% (rodent experiments correctly predicted 
organ toxicity in humans in 43% of the studies, and non-
rodent animal models correctly predicted toxicity 63% of 
the time).5 Nevertheless, the authors state that the review 
lacked the calculation for the corresponding specificity, an 
important component for the likelihood ratio (LR), which 
is a method of evaluating the merit of a certain test as it 
contributes to the weight of evidence. 

Regarding the current methodology for drug develop-
ment from preclinical tests to clinical trials, the FDA relies

“… on the evidence from studies in animals to 
provide substantial evidence of the effectiveness of 
these products only when: (1) There is a reasonably 
well-understood pathophysiological mechanism of 
the toxicity of the substance and its prevention or 
substantial reduction by the product; (2) The effect 
is demonstrated in more than one animal species 
expected to react with a response predictive for 
humans, unless the effect is demonstrated in a 
single animal species that represents a sufficiently 
well-characterized animal model for predicting the 
response in humans; (3) The animal study endpoint 
is clearly related to the desired benefit in humans, 
generally the enhancement of survival or prevention 
of major morbidity; and (4) The data or information 
on the kinetics and pharmacodynamics of the product 
or other relevant data or information, in animals 
and humans, allows selection of an effective dose 
in humans.” 6

Does the evolutionary tree matter?

The biggest problem for evolutionists on this issue is 
that very different molecules and biochemical pathways 
can occur in two species that supposedly share a common 
ancestry (homology). And to aggravate the confusion, two 
species located on different branches of the evolutionary 
tree may be the best models for each other (analogy) 
because they share very similar molecular structures and 
biochemical pathways.

For example, A chimpanzee has five fingers, including 
one opposing finger, the thumb. Thus, this animal can act 
as a candidate model for biomechanical research into the 
development of prosthesis/orthosis and surgical techniques 
for humans. However, we cannot extrapolate that the 
presence of an opposing thumb necessarily means that 

other complex systems, such as the immune system and 
cytochrome P450 enzymes, will perform in a similar way. 

In fact, looking at AIDS (acquired immunodeficiency 
syndrome) research, in chimpanzees, infection with HIV 
(human immunodeficiency virus) is usually mild with 
minimal changes in CD4+ levels.7 However, vaccines 
against HIV and/or SIV (simian immunodeficiency virus) 
have been successfully developed for monkeys8,9 and 
chimpanzees,10 but not humans. Taking into account that 
both humans and chimpanzees can be infected by HIV, and 
that HIV reproduces very slowly in chimpanzees, it was 
expected that it would also reproduce slowly in humans 
since the two species are said to be closely related. How-
ever, this was not the outcome. Confounding evolutionary 
assumptions, FIV (feline immunodeficiency virus) may 
now be a better model for human AIDS than HIV in apes.11

It is interesting to watch how apes can manipulate 
objects. Very often, they grip and manipulate objects 
with their hands the same way as humans do. However, 
even more revealing is to study how their metabolism 
‘grips’ and ‘manipulate’ chemical compounds. How a 
xenobiotic (a chemical which is found in an organism but 
which is not normally produced or expected to be present) 
is metabolized can uncover many differences between two 
organisms with very ‘similar’ genomes, such as humans and 
chimpanzees. Moreover, considering the manner by which 
evolution supposedly occurs, we should expect that species 
with a common ancestor would metabolize xenobiotics in 
a similar manner.

For example, xenobiotics in mammals can be ‘processed’ 
by cytochrome P450 (CYP) enzymes, which belong to the 
superfamily of heme-thiolate enzymes. These enzymes 
play a major role in the metabolism of a variety of 
xenobiotics and endogenous compounds, and contribute 
to the metabolism of most drugs in humans.12 One major 
challenge in drug development, then, is to determine 
which animal species best resemble the drug-metabolism 
capabilities of humans. For this type of metabolic study the 
most frequently used animal species have been mouse, rat, 
rabbit, dog, and monkey.12 It has been demonstrated that 
mouse liver microsomal metabolism (CYP profile) is the 
most similar to man, followed by monkey, minipig and 
dog, with rat having the most divergent CYP profile. If the 
drug developer’s major concern is the general pattern of 
CYP metabolism in mammals, then the rat might be the 
preferred species for general toxicity studies of the drug 
(xenobiotic) being evaluated.13

The highest activities for CYP1A were seen in monkey, 
for CYP2A in monkey and man, for CYP2B in rabbit, for 
CYP2C in monkey and man, for CYP2D in minipig, and 
for CYP2E1 in mouse.12 Thus, phylogenetic relationships 
do not seemto accurately predict the major CYP system 
involved in the metabolism of xenobiotics. 
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It might be argued that there is no need for selecting 
the metabolically ‘closest-to-man’ animal model for all 
non-clinical investigations of a new drug. Alternatively, it 
could be more reasonable to make a customized selection 
based on the pharmacological properties of a compound 
and the known metabolizing patterns of different animal 
models, even those phylogenetically ‘distant’ from man. For 
instance, if a chemical under study is extensively metabo-
lized by CYP2B, resulting in active/reactive metabolite(s), 
the use of rabbits or minipigs might be justified instead of 
monkeys.12

The FDA highlights the potential difficulties in interpret-
ing animal model results by requiring preclinical (drug 
toxicity) trials to use two or more species (at least one 
rodent and one non-rodent).13 The Agency also states that

“… the natural history of disease in animals and 
in humans should be characterized, compared, and 
discussed with the Agency before the sponsor initiates 
intervention studies in animals. In some instances, 
use of several different models in the same develop-
ment plan can be considered … . Experimental 
parameters may need to be modified to create a 
condition that more closely mimics the disease in 
humans … . A single animal model may not reflect 
the entire spectrum of human disease.”14

However, the results of preclinical animal model 
studies are at times disappointing because even the use of 
multiple species fails to predict potential toxicity in human 
trials. Also, pharmaceuticals used in clinical trials can 
produce adverse effects for which there are no suitable, 
equivalent outcomes in animal research (e.g. cognitive 
effects, dysphoria, myalgia, mental disturbances, headache, 
and nausea).15

Occasionally, there have been disastrous conse-
quences. In a recent UK first-in-man study of a T-cell 
receptor agonist (i.e. an antibody) known as TGN1412, 
six people (volunteers) suffered multiple organ failure 
due to unexpectedly rapid cytokine release just minutes 
after injection.16 However, TGN1412 had been tested 
extensively in vivo and in vitro, leading to no-observed-
adverse-effect-levels (NOAEL) for cynomolgus and 
rhesus monkeys, which had appeared to predict the 
drug’s safe use in humans. The failure of the animal 
models, in this case, may be related to the subtle differ-
ences in the amino-acid sequences of the ligands (the 
active regions of the T-cell receptors) between primates 
and humans, which may explain the marked difference 
in potency between these species.17

This example illustrates what was recently 
presented in an FDA report, that the success rate for a 

new medical compound entering phase I clinical testing to 
reach the market is not greater than 8%.18 Perhaps it is the 
selection of inadequate animal models (or the unavailability 
of suitable models) which is most likely one of the major 
obstacles in drug discovery and development.2

Figure 1. Rich analogy and poor homology. Humans and different living 
creatures can share similar metabolic features and be reciprocal models 
irrespective of their supposed phylogenetic distance.

Figure 2: Changing paradigms of animal model selection for bio-
medical research. Letter ‘H’: humans; other capital letters represent 
other species. I) The analogy concept for animal model selection based 
on the phylogenetic tree has not been providing accurate predictions. 
For example, the supposed parenthoods ‘1’, ‘2’ and ‘4’ are more likely 
to provide models with similar characteristics for research. However, 
not only are the parenthoods ‘1’, ‘2’ and ‘4’ inaccurate, but a distant 
parenthood such as ‘3’ can provide high parallelisms for modeling. An 
alternative solution for animal selection for biomedical research. II) All 
living creatures were designed by God with high complexity and may 
share common features with humans (‘a”, ‘b’ and ‘c’) that allow them 
to be models for biomedical research despite of their poor homology. 
An expansion of the pool of species used for animal modeling is 
encouraged, despite of the higher cost of investment and long term 
research.
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In oncology research, the development of monoclonal 
antibodies for cancer treatment is of vital importance. 
“Toxicological studies conducted in cynomolgus monkeys 
with bevacizumab did not show any systemic toxicity, sug-
gesting a lack of side-effects on the quiescent vasculature.” 
However, the studies did reveal abnormalities in ovary 
tissue and in growth plates, “two tissues characterized 
by active angiogenesis.” 19 Safety data from clinical 
trials with bevacizumab are now available and indicate 
that serious adverse reactions, including hypertension, 
bleeding episodes, and thrombotic events are sometimes 
observed, although these were not observed in the primate 
models. Cardiotoxicity was another unanticipated toxic 
complication observed in patients treated with the anti-
erbB2 trastuzumab, especially when it was combined with 
anthracyclines.20

More evidence for the striking analogies found among 
different organisms goes well beyond the assumed 
evolutionary boundaries between animals and humans. 
Based on such analogies, supposedly evolutionarily 
distinct organisms such as plants and animals should then 
really be evaluated as models for each other. One example 
is the process of myoglobin/leghemoglobin-mediated 
oxygen diffusion exhibited by animals/plants.21 Another 
example is the amazing parallelism between the plant 
and the mammalian steroid metabolic pathway: the 5αR 
system, which is primarily involved in androgen synthesis, 
being responsible for the conversion of testosterone into 
5α-dihydrotestosterone (the androgen with the highest 
affinity for the androgen receptor), is also found in the 
Solanaceae family, which includes plants widely used as 
food (tomatoes, potatoes, eggplants, peppers) and com-
mercially important plants (tobacco and medicinal plants). 
Evolutionists say these are good analogs, but with poor 
homology.22 Thus, considering this last example, finding 
that plants and human enzymatic systems share the same 
substrates and inhibitors could open important possibilities 
for modelling.

It is also said that the immune system is an essential 
product of evolution. However, the initial observations 
regarding the similarities between the immune systems of 
the fruit fly Drosophila melanogaster and humans elegantly 
demonstrate the advantages of cross-species research in the 
development an understanding of how innate immunity 
works. The use of predominantly human, murine and 
Drosophila models has helped increase the understanding 
of the innate immune system at an unprecedented rate. 
Quoting Clare E. Bryant and Tom P. Monie, from the 
Department of Veterinary Medicine and Department of 
Biochemistry from the University of Cambridge:

“It will require time to enable the development 
of species-specific tools and reagents to facilitate 
comprehensive characterization of immune genes 

in non-model organisms. However, to date, we have 
only explored a small fraction of the available species 
pool. Who knows what marvels will be uncovered, 
and from what sources, in the near future?”23

Caenorhabditis elegans is a free-living soil nema-
tode, well-established as a model organism for genetic 
research due to its small size (1 mm), rapid generation time 
(3.5 days), compact genome (100 MB, ∼20,000 protein-
coding genes), invariant cell lineage, and described neural 
connectivity. Initially used in developmental studies and 
neurobiology, C. elegans is now widely employed to address 
a broad range of biological questions ranging from from 
those at the subcellular and single gene level, to questions 
relating to systems and whole genomes.24

Moreover, as its genome is surprisingly similar to that 
of man (40% homologous), C. elegans could become an 
attractive organism for the study of human diseases. For 
instance, in human leukemia, large numbers of immature 
white blood cells (WBCs), which normally die before get-
ting into the blood stream, are found in the patients’ blood. 
The study of Programmed Cell Death (PCD, or apoptosis) 
in C. elegans may help us understand why these immature 
WBCs are not undergoing PCD.25

The scattered information in the living creation
The more we make cross-species comparisons, the more 

perplexed we become. In this article I have endeavoured to 
point out some examples which demonstrate the inaccuracy 
of phylogenetic relationships as an indicator of relevant 
animal models for clinical research.

Creationists should not be perplexed when the com-
parison of preclinical and clinical data shows that the 
best animal model for a noble human function such as the 
memory is a ‘lower animal’.26 It is reasonable for creationists 
that God may have designed all the creation, including 
humans, with interchangeable systems. A good example for 
understanding this concept are coloured LEGO® blocks 
that can be used as a common building units to construct 
a dog, a bird, or a human (figure 1). Thus, single building 
blocks or the combination of two or more can be used in 
different projects and, consequently, similarities (analogies) 
can be identified when the pieces are disconnected from 
one another. So far, the evidence points to a designer (God) 
who used similar molecular systems in His whole living 
creation.

Understanding God’s creation—advantage for 
biomedical research

Rather than providing evidence against the use of 
animals as models for biomedical research, this article 
demonstrates that they are extremely useful for scientific 
research and for developing medical treatments such as 
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drug therapies. Also, this article has highlighted that the 
selection of the relevant animal species used in biomedical 
research is not being dictated by phylogenetic relationships. 
Moreover, scientists in the field of drug discovery are open 
to ‘unlikely’ animal models that God has ‘hidden’ in His 
creation.

Considering that science has discovered in creation 
a pattern of dispersed parallels to human metabolism, it 
seems reasonable that investments in all areas of biology 
(zoology and botany) should be promoted equally (figure 
2). More scientists and researchers need to be recruited for 
the huge task of uncovering the ‘hidden’ human analogues 
that God has placed in his creation:

“Then God said, ‘Let us make mankind in our im-
age, in our likeness, so that they may rule over the fish 
in the sea and the birds in the sky, over the livestock 
and all the wild animals, and over all the creatures 
that move along the ground,” (Genesis 1:26 NIV).

Any creature that God has made has to be earnestly 
studied and the discovery of a human analogue should not 
be a perplexity, but a divine gift of our Creator that has to 
be received with a reverent attitude.
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