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Abstract
God desires to reveal His character enough that He does not keep Himself from being known by His 

creation. He allows us to know Him, as He reveals truths about His character and image. Knowing God is the 
most important duty we can have. God makes Himself known to His creation through His Scriptures and His 
world. As biologists, we get to see His world in an amazing and enlightening way. As we are confronted by 
God’s creation, we can be confused by aspects of His creation that do not function well. Parasites don’t 

been created to function as part of the body of the host, for mechanisms of gene transfer, and/or as modes 
of selective pressure on the host. This study focuses on raccoon roundworm (Baylisascaris procyonis), which 
seems to be an important part of individual raccoon behavior and raccoon population genetics, and lend 
support to these hypotheses. As we continue to learn more about parasites, we will understand better how 
the parasitic lifestyle resulted from the Fall.
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Introduction
Attaining knowledge

It is important to remember that God has created 

differently. As Christians, we must remember that 

The Scriptures are the foundation upon which all 
other disciplines are built and assessed. They are the 

2 describes the immanence of God as He created. It 

God forbids Adam from eating the fruit of this tree 

 

grace, has the power to remove the bondage of sin 

His creation.  

In this life, the thing that brings the most happiness 

 

We serve a God who is truth and delivers that truth 

, 
but He reveals other things that we may obey Him 
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attained as we discover these things that God reveals 

aspects of His nature and character to us, and we 

general revelation is expressed in His creation.
God has revealed and continues to reveal Himself 

as He chooses to sinful men through His Holy 

the history of the Hebrews. The Old Testament 

redemptive plan through the Hebrews. Special 
revelation reaches its climax in the life, death, and 

truth. This truth seems to focus on the story of God 
redeeming man from the effects and consequences 

revelation that provides the rubric used to assess all 

The Creator uses His creation as evidence of His 

exists, but also that He is a particular type of God. 

revelation. Creation declares the existence of God, by 

still functions and that man can and does subdue it 

Though fallen, this image is powerful. It allows man 

over creation. This function is facilitated by the 

more powerful than creation.
It is important to remember that the very nature 

of revelation is something that is revealed by God 

interpretation by all individuals. It must be brought 

from God to an individual. God must disclose it in 

that believers see a different physical universe 

Christians see what everyone perceives, but also see 

Purpose and evaluation of acquired knowledge

wise as God is wise. True wisdom is “the power to see, 
and the inclination to choose, the best and highest 

when he describes the verse describing the need 
 to gain the wisdom that only God 

We cannot recognize the truth of Scripture apart from 

disciples that the Spirit will teach them and remind 

disciples that the Spirit will convict the world of sin, 

of Scripture become something that the believer must 
defend. He argues that true revelation has the power 
to change men into believers, not militant defenders 

God Creates
Empiricism vs integration

The dominant worldview of scientists is 
empiricism. The empirical worldview holds that all 

rely on empirical evidence. The observer must be 

experience. According to this worldview, any idea or 
belief that is not grounded in empirical evidence is 

that the only way to have religion and science coexist 
is to let science have the facts and religion have the 
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perspective, and the perspective of all empiricists, 

to be a scholar in the sciences, one would have to be 
a practical atheist, believing that there is a god, and 
that he is not necessary for the explanation of life.

This prevailing worldview is not consistent with 
integrating Scripture and faith into the discipline 
of biology. From this perspective, Scripture can 
have no say on why or how we study biology. This 
is the biggest obstacle to the integration of faith 

the integration of faith and learning in biology will 
require a completely different approach to studying 
life. 

Scripture is clear that Christians must have a 
mind that is qualitatively different than the minds 

This requires Christians to study life differently. A 
truly Christian perspective on biology must hold to 
certain presuppositions about life: God created and 
is actively involved in the natural world, and reveals 

bearers of God that are affected by sin, but must still 

Scriptures provide information about the physical 
universe and undergird all discoveries in biology 

Biology and special revelation

biology. We must study biology from the perspective 

biology because we are required to steward creation 

Scripture begins at creation. “In the beginning, 

in His creation of man after His own image. Scripture 
declares that all life has its origin in God. Genesis 
expands on the creation of God to demonstrate His 
immanence and intimacy with creation. Colossians 
1:17 goes on to demonstrate that God is still involved 
in creation. Creation is not a single historical event, 

to creation, that His power and attributes can be 

We study biology in light of what Scripture teaches 

continues to sustain and uphold His creation, there 
will not always be a physical explanation for life.

Scriptural truths on why we study biology are 
an important aspect of the integration of faith and 

command given to man in Scripture is to multiply, 

God to creation. The word for dominion, , 

live up to His Godly image, this dominion should be 

more explicit references in Scripture for stewardship, 
and many more passages that reveal the need to 

to do it well, we must expand our understanding of 
the creation.  

Biology and general revelation
God reveals many aspects of His nature through 

His creation. The non-physical, non-material aspect 

care for His creation. The required complex cycles 

provision for His creation. The biological systems 
that can be found in every living organism illustrate 

and relation to His creation. Complexity illustrates 

illustrates God is an intelligent being that desires 
to communicate with His creation. God has revealed 
and continues to reveal Himself through His creation. 

the Creator that helps us serve Him better.
It is important to remember that God has created 

in complementary terms about the biological 

more about creation, we become better stewards of 
it, and develop a fuller appreciation for how God has 
created. As one studies creation, it becomes obvious 
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that God did not need to specially create every single 

Symbionts live alongside, and often inside other 

to interact more intimately with its environment 

exert enormous pressure on host populations to 

ways with the environment. This relationship may 

must diversify as they enter new environments. As 
we understand creation better and how animals 
diversify and relate to other creatures, we can become 
better stewards of creation. We can help creation 

Parasitism in God’s Creation
Complications with parasites being “good”

Genesis 1 describes the creation of the heavens 

God describes His own relationship within the 
us our image, in our 

relationship is introduced in Scripture. God relates 
with Himself in the different persons of the Trinity, 
but He also relates with His creation. We are exposed 

in His own image, with His own character, and then 
even relates to man, giving him purpose. Scripture 
reveals here that man is meant to relate to the rest of 
creation by subduing it and ruling over it. Within the 
context of these relationships, Genesis 1 also reveals 
an intimate relationship between plants and man 

seems to be a fundamental biblical concept from the 

surface, the relationship between plants and animals 

expense of the plants. Could there have been animals 

expense of their host, often living amongst the host 

Creator, who would declare this to be good. Charles 

and omnipotent God creating Ichneumonid wasps 

near a living animal that is then eaten alive by the 

must have been designed to do something besides 

Changing perspectives

age and location of infection impacted the reduction 
in host performance capacity, it is important to note 

parasites are often dependent on a number of factors, 

of Myxobolus cerebralis 
corresponding pathology after the restoration of 

Granath argued that habitat rehabilitation reduces 
abundance of parasites by reducing transmission of 
the parasites among hosts. Even in symbiotic species 

with the presence of the parasite is often minor. 
Furthermore, parasite-induced mortality is rare in 
hosts. Ungulates are common hosts for the lancet liver 

Dicrocoelium dendriticum  
mortality often restricted to older hosts with already 

can increase the pathological effects of a parasite is 
infestation rate. Potential hosts often adopt behaviors 
that minimize exposure to parasite individuals and 
thus reduce infestation rates. Goitered gazelles 
Gazella subgutturosa

Parasitism represents the most common consumer 
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ignore the conservation of parasitic organisms is to 

of food webs, but often have incredible impacts on 

added to models of food webs in a simple, accurate, 

several dozen species of parasites that are critically 
endangered or extinct. It is currently thought that 
we are losing many species of parasites with the 

seriously. Given the variety and richness of parasite 

Nichols, but for a different reason. I believe that the 
proper stewardship of creation requires that we help 
creation to function better than it currently does 
and to support biodiversity when possible. A more 
complex and robust creation better represents the 

To do this, we must answer the following question: 
What might the design of parasites have been, and 

Three ways of thinking about parasites
It is important to note that views on what 

animals that currently live as parasites may have 
been designed to do are not exhaustive nor are they 
mutually exclusive. I believe that all three are part of 
the origin design of symbiotic organisms in general, 

animals living inside of other animals as part of 

of the holobaramin of the host, they could have been 
designed as a mechanism of horizontal gene transfer, 
and they could have also been designed to provide a 

adapted to different ecosystems. A holobaramin is 
a complete set of organisms that belongs to a single 

microbial symbionts whether they live inside or 
outside the host as part of the holobaramin of the host. 
He argued that these symbionts could be thought of as 
a body part or tissue in the original baramin, as long 
as they do not contribute to extensive morphological 
change when present in the host. Animal parasites 
can also be thought of in this context. While 

some animals live now as obligate parasites using a 

roundworm, Baylisascaris procyonis, is an intestinal 

nematode that parasitizes raccoons, Procyon lotor. 

individual hosts in a sample that are infected with 

raccoons. This obligate parasite causes no pathology 
in raccoons unless there are several dozen present. 
Given how prevalent this animal is inside of raccoons 

numbers, could we consider it to be a multicellular, 
genetically distinct part of the holobaramin of the 

more intimately with the environment by spending 

the cells that originate from the zygote count as part 

seem to correlate with individual raccoon behavior 

of speciation, and the need for rapid speciation and 

would have been so extreme that we infer that 

being the mechanism behind this rapid speciation. 

the element does not subsequently leave the genome 

reproduction isolation of the baramins coming off 

as it moves into a new environment, spreading out 

could explain convergence and coevolution when 
animals are in similar ecosystems, or a symbiotic 

in human serum and down-regulate the expression 
of low-density lipoprotein receptor adapter protein 1 

parasites, especially in Clade Neodermata have 
complex life cycles that require the parasite to move 
through multiple hosts to complete their life cycle. 



70 M. E. Ingle

typically requires at least one intermediate host 

good candidate for having been designed to deliver 
AGEs to raccoons, their intermediate hosts, and 
other animals in some areas of the current raccoon 
range. It should be noted that parasites often move 

the intermediate hosts, but this is not always the 
case. For example, parasites in genus Schistosoma 

roundworm prevalence correlates with behavioral 

in raccoon feces attract small mammals and other 

B. procyonis
material than raccoons from townships with low 

2

B. procyonis, the rat tapeworm, 
Hymenolepis diminuta, directly interferes with the 

Tribolium confusum  by down-regulating the gene 
expression for prophenoloxidases, which are involved 

the rat tapeworm, and many other highly prevalent 
parasites provide support for the hypothesis that 

Finally, symbiotic animals that now live as 
parasites may have been created to provide some 
selective pressure on hosts. Thus, these symbionts 
would have served as a way of bringing the 
environment inside the dispersing and adapting 
host. In so doing, symbiotic organisms could have 

combinations of alleles in offspring and limiting 
reproduction of species had death not entered into 

addressed the function of reproductive control. He 
postulated that symbiotic organisms might have been 
created to provide a reproduction control mechanism 
in a pre-Fall creation. After the Fall brought death 

restricting or eliminating reproductive output. 

Wolbachia as it colonizes the reproductive tracts 
of many insect species, often functioning to reduce 

can reduce host reproductive output as well. 
Schistocephalus 

produced by a pair of T. confusum beetles decreases 
with increased H. diminuta 
Female T. confusum beetles have fewer eggs found in 

often show morphological evidence of previous 

design for slowing or eliminating reproductive output 

In addition to introducing selective pressure 
in the way of restricting reproduction, parasites 
introduce selective pressure by encouraging 
certain combinations of alleles in individual hosts. 
Parasites exert selective pressure on the host equal 

for creation, the selective pressure would have been 

rabies virus infection. This correlation demonstrates 
the selection on certain alleles provided by infectious 
agents. Similarly, raccoon roundworm functions 

pressure on hosts, especially in areas with high 

Table 

 heterozygosity 
than other raccoons from townships with prevalence 

2

Xenia township had the lowest heterozygosity of any 

and had the highest recorded B. procyonis abundance 

the parasite is causing certain alleles to become 
more common, increasing the number of individuals 

and reducing the number of individuals with two 

trees demonstrate evidence for a correlation between 
raccoon genetic structuring and B. procyonis 
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have B. procyonis 

and Harmony townships apart from the other seven 
townships. Harmony has the highest B. procyonis 

and Xenia townships form a clade apart from the 
B. 

procyonis 
three townships with B. procyonis prevalence above 

analysis also showed strong support for grouping 

Each of the phylogenetic trees was constructed using 
the sequences from raccoons for the mitochondrial 

also demonstrated evidence of genetic structuring 
that was more complex than geographic distance 

and Harmony townships always grouped apart 

whether symbiotic animals were created to generate 
selective pressure on their hosts or not, they continue 

combinations of alleles more successful than others.

Conclusion
God continues to reveal truths about Himself, 

His creation and our role in it. As we study biology, 
other sciences and other disciplines, we learn more 
about God and how we can serve Him. An honest and 

Scripture says about why and how to study biology, 
and discovering ways to better steward creation that 
man has been put in dominion over. As scientists, 

than anyone else, and this intimacy ought to shape 

that now live as parasites must have been designed 

or not operating in the same way it did before the 
Fall in Genesis 3. Three of these functions may have 
been: functioning as part of the baramin of the host, 
functioning as vehicles of horizontal gene transfer, 
and providing the selective pressure necessary for 

Township Number of Raccoons Sampled for MHC II OH* for MHC II
Beavercreek 20 0.90

Xenia 20 0.60

Miami 27 0.93

German 6 0.83

Greene 15 0.89

Harmony 10 1.00

Mad River 8 0.75

12 0.83

4 0.50

> 60%** 65 0.80

< 60%*** 57 0.86

*     Observed heterozygosity

**   Townships with B. procyonis

*** Townships with B. procyonis

Table 1: Observed heterozygosities for three loci from raccoons from nine townships of southwestern Ohio.



72 M. E. Ingle

References

Reviews in Fish Biology and Fisheries

Dicrocoelium dendriticum

International Journal for Parasitology: Parasites and 
Wildlife 

Gazella subgutturosa
Journal of Parasitology 

The Atlantic Monthly, 
http://www.theatlantic.com/magazine/

archive/2005/12/is-god-an-accident/304425/.

Coming to grips with Genesis: Biblical 
authority and the age of the earth, ed. 

The stewardship of creation. The Center 
for Christian Ethics at Baylor University. http://www.

. Oxford, United Kingdom: 
Oxford University Press.

56.2

63.25
4

3

100
5

6

Outgroup

ConsensusHarmony

ConsensusMoorefield

ConsensusXenia

ConsensusGreene

ConsensusSpringfield

ConsensusGerman

ConsensusMadRiver

ConsensusBeavercreek

ConsensusMiami

51.25
2

87
1

Fig. 1.
The branch labels represent the bootstrap support from 1000 pseudoreplicates. The node labels represent the node 
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