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When Does Human Life Begin?  This extremely controversial question is a topic of debate around the world.  Meet a person on the street and they will likely have an opinion not only on the question itself, but also on all the political and moral ramifications.  Ask them what they base their opinion on, and you’re likely to get a narrowly focused justification.  For an issue with such enormous implications, people seem little inclined to take the effort to gather relevant information.  The purpose of this thesis is to bring together information from multiple disciplines regarding the question “when does human life begin?”, and to suggest one possible answer to this question.  

The question will be approached primarily from a scientific perspective.  Science has a lot to say about when human life begins, and though it is an area that is frequently misunderstood or discarded, there are things scientists know about human development.  This knowledge is absolutely relevant to any discussion about human life.  Any person who adopts an inflexible view about the creation of human life has an obligation to be aware of what is considered scientific fact, and to account for this in their beliefs, even if they assimilate this information into a conclusion different than that of the general scientific community. Today we know much more about the physical aspects of human life than we knew even five years ago.  It is irresponsible to continue to argue over the same issues, to vote, to form laws, and to reach moral conclusions, without at least attempting to access the wealth of information available.  

Science need not be in conflict with personal or religious convictions.  Science investigates reality, it searches for factual and indisputable truths; truth is constant, and so every piece of scientific knowledge fits into one of two categories:  either it helps to illuminate the truth, or it is in error and therefore it is scientifically flawed and will ultimately be disproved.  That is the beauty of science: ideally it is self-correcting.  Disproving an accepted theory is as much, if not more, of a scientific accomplishment than adding supporting evidence. A fundamental aim of science is to prove itself wrong, and that is why it is such an objective area from which to draw information.  True science has no incentive to mislead.  The implication of this is, for example, that if life begins at conception, there can never be a valid piece of scientific evidence to contradict this; because valid science cannot contradict a truth.  This rationale prompted the focus of this thesis.  

A brief background in basic biology, reproduction, and development is necessary before delving into this topic.  So lets start at the beginning.  What is conception?  To most people, conception is synonymous with fertilization; it is the point at which the male and female chromosomes come together within the egg.  That definition will suffice because it is widespread and usually what is meant by “life at conception”.  At conception, a zygote is formed that contains a full set of human DNA.  While DNA is the foundation of all life, it cannot really be used in the discussion of when human life begins, since DNA exists where human life does not.  I can take a human skin cell, with the same DNA that a zygote contains, grow it in a petri dish, and try as I might, I will never be able to produce a human being.  So there is something in addition to DNA that defines human life, some factor beyond the chemical building blocks that make up every cell of our body.

Conception typically occurs in the fallopian tubes within the woman.  The fertilized egg is a single cell and first begins cleavage (division) about a day after conception while it is still in the process of moving through the fallopian tube towards the uterus (1).  Mammalian egg cleavages are among the slowest in the animal kingdom, with about 12-24 hours between each cleavage (1).  Unlike most other animal genomes, mammalian genomes are activated very early during cleavage and then produce the proteins necessary for cleavage to occur.  For example, in the mouse and goat, this occurs at the 2-cell stage (1).  Early in development the human zygote is producing much of its own protein and is controlling much of its own development (3): it is reasonably “self-directing”.  To date we don’t know why or how this occurs, but we can observe dramatic changes early on.  In a mouse for example, after the 3rd cleavage there is a spectacular change in cell behavior.  The cells suddenly come together and form a tight ball, maximizing their contact with one another, and forming junctions between themselves so that they can chemically communicate (1).  This is part of the beginning of the differentiation process necessary for the rest of development.  

Once an egg reaches the uterus it floats around for 2 days and then begins to implant in the uterine wall.  This implantation allows the formation of essential vascular connections with the mother and so forth.  This occurs about 6 days post-conception (1).  A crucial point to realize is that 50-65% of all conceptions do NOT develop successfully to term (1, 2).  Many never implant due to severe abnormalities, and others are spontaneously aborted, oftentimes without the woman ever knowing she was pregnant.  Abortion of a fertilized egg is the body’s natural way of preventing the development of a fetus with severe defect. 

In order to get at the question of when human life begins, it must be established what “life” is (“life” henceforth will refer exclusively to human life).  Outside the realm of science, which has no unified opinion on the creation of life, religion is a major place that people turn to try and understand life.  This paper will focus on Christianity.  There are Christians on both sides of the “when does life begin” debate, and most feel this debate is synonymous with Pro-life vs. Pro-choice.  

The primary argument of pro-life proponents, is that God creates you, knows you, and has a plan for you from the moment you are conceived; therefore disturbing a fertilized egg in any way is tantamount to murder (6).  There are extensive biblical quotations used to support this.  Psalms 139:13-16 says: “For Thou didst form my inward parts; Thou didst weave me in my mother's womb….Thine eyes have seen my unformed substance; And in Thy book they were all written, The days that were ordained for me, When as yet there was not one of them”.  Job 31:15 proclaims:  "Did not He who made me in the womb make him, And the same one fashion us in the womb?”  There is also a long list of biblical men called from the womb to serve God.  In Judges 13:6-7 Samson’s mother says “for the boy shall be a Nazirite to God from the womb to the day of his death'" (corroborated in Judges 16:17).  In Luke 1:15 it is likewise said of St. John the Baptist that “he will be filled with the Holy Spirit, while yet in his mother's womb”.  St. Paul is called through grace from the womb (Galatians 1:15).  In Jeremiah 1:5 it is said that “Before I formed you in the womb I knew you, And before you were born I consecrated you; I have appointed you a prophet to the nations."  Most importantly, Jesus, through prophecies in Isaiah, says “the LORD called Me from the womb; From the body of My mother He named Me. (Isaiah 49:1).  If these biblical passages are used to determine when life begins, the most common conclusion is that a soul is established by God at the moment of conception.  

However, pro-choice advocates argue that if a fetus were equivalent to a human life, the biblical punishment for killing a fetus would be the same as that for killing a man (4).  Exodus 21:22-23 is often quoted: “if men struggle with each other and strike a woman with child so that she has a miscarriage, yet there is no further injury, he shall surely be fined as the woman's husband may demand of him; and he shall pay as the judges decide. But if there is any further injury, then you shall appoint as a penalty life for life”.  If this passage is used to determine when life begins, it seems clear that full human life does not exist at conception, in fact it does not exist until birth.  However, a closer inspection of the original Greek yields a drastically different conclusion.  The passage literally translates as:  “And when men fight and strike a pregnant woman (‘ishah harah) and her children (yelaadeyha) go forth (weyatse’u), and there is no injury, he shall surely be fined as the husband of the woman may put upon him; and he shall give by the judges.  But if there is injury, you shall give life for life” (5).  In the NIV bible this is accurately translated as a premature birth (that the child survives).  If the child is injured or killed, an equivalent punishment should be enacted on the man who caused the injury.  According to this interpretation, the bible still consistently maintains that a fetus is a full human being.

Before an answer can be reached regarding when human life begins, it must be decided what exactly human life is.  Throughout history man has tried to understand what exactly it is that makes him man.  In the Homer’s Illiad (book 24), Achilles becomes “inhuman” because he doesn’t eat or sleep and instead is focused solely on revenge; but today most would agree that Homer’s criteria for being “human” isn’t really sufficient.  First, it might help to decide what exactly makes a person alive?  To talk about the origin of “life” it is best to understand what defines life!  One way to get at this question is to look at how we know when someone is not alive, i.e. they are dead.  In 1564 a famous anatomist named Versalius conducted an autopsy in front of a large crowd of people in Madrid on a nobleman who had been his patient.  It is said that when he opened the thorax, the heart was still beating (7).  This is one of the reasons “pronouncing death” is a role of a physician and illustrates why establishing criteria for “death” is important!   Today there are established criteria and standards for defining death.  In 1981, the President’s Commission for the Study of Ethical Problems in Medicine and Biomedical and Behavioral Research developed standards for declaring brain death that are now accepted worldwide.  Criteria are (9):  

1. Unresponsiveness:  Completely unresponsive to external visual, auditory, and tactile stimuli and incapable of communication in any manner.

2. Absence of cerebral and brain stem function:  Measured by a variety of tests.

3. Nature of coma must be known: Known structural disease or irreversible systemic metabolic cause that can explain the clinical picture. 

4. Some causes must be ruled out:  
a. Body temperature must be above 32 C to rule out hypothermia.  

b. No chance of drug intoxication or neuromuscular blockade.  

c. Patient is not in shock 

5. Persistence of brain dysfunction: Six hours with a confirmatory isoelectric EEG or electrocerebral silence. Twelve hours without a confirmatory EEG.  Twenty-four hours for anoxic brain injury without a confirmatory isoeletric EEG.  

These tests help differentiate between brain death and coma.  A person in a coma is unconscious, not dead: there is blood flow to the brain, the person will react to certain stimuli, and there is potential for recovery.  Before the technology existed to perform all these tests, the cardiopulmonary standard of death was used: death occurred when the heart and lungs irreversibly ceased to function.  Today all fifty states and the District of Columbia follow the Uniform Declaration of Death Act (UDDA) in recognizing whole-brain death -- irreversible cessation of all functions of the entire brain -- as a legal standard of death (8). The UDDA holds that death occurs whenever either standard (whichever applies first) is met.  Therefore if a person’s entire brain is nonfunctioning, so that breathing and heartbeat are maintained only by artificial life-supports, that patient meets the whole-brain standard of death.  Some people argue that this is too stringent a standard and that a “higher-brain” rather than “whole-brain” standard should be used.  This “higher-brain” standard would occur in cases of irreversible cessation of the capacity for consciousness.  Thus, a person in a permanent coma would meet higher-brain but not whole-brain standards of death (8).

The standards of death can also be looked at as standards of life.  For someone to be “alive” he or she must be responsive in at least some capacity to external stimuli, have a brain stem with some function, and produce brain waves within a 24 hour period.  Alternatively, someone must have a functioning heart and lungs.  So how can this apply to fetal or embryo “life”?  Many suggestions for establishing the “origination of life” use a correlation between these standards of “life” and the time frame for fetal development. Before any technology existed people thought a fetus was alive when it could move. This makes sense since death can be looked at as the complete cessation of movement.  This would be at about six weeks old (10).  But since a coma is not death, movement is not really a defining feature of life.  

Others argue life starts at the age when a fetus can first survive outside of the mothers womb (viability). Forty years ago the age of viability was 30 weeks, twenty years ago it was 25 weeks, and today, it is 20 weeks, or about five months (11).  To date, the smallest child to ever survive was born in Florence, Italy at only 285 grams, or just under 10 ounces (10).   So what has caused this change in viability?  Babies haven’t changed, and mothers haven’t changed. “Viability” does not really tell us anything about the fetus, it is rather just a measure of the state of medical science and technology in a particular place at a particular time.  Using the current scientific standard of death, it could be argued that life is first present when brain waves can be detected; with current technology, fetal brain waves appear on an EEG at 6 weeks (10).  The same logic applies to the functioning of the heart and lungs; the heart of a fetus begins to beat just three weeks after conception (10).  Most women do not even realize they are pregnant at this point. 

 So medically justifiable landmarks for the origination of life occur at five months, six weeks, and three weeks.  Does the Bible have anything to add to this discussion?  In Genesis 9:4 God instructs Noah, “Only you shall not eat flesh with its life, that is, its blood”.  God follows this by giving a penalty for murder: “whoever sheds the blood of man, by man shall his blood be shed”.   These together suggest that in God’s mind death is equivalent in some manner with a lack of blood.  If this is true, then life could be defined as the presence of blood.  The first recognizable blood cells appear at 17 days (2).

The next question becomes: is there something beyond medical and physical fact that denotes a human “being”?  There are many things that are alive, such as plants, animals, and bacteria, that are obviously not human beings.  Adequately answering this question would require delving deep into the chasm of philosophy.  As an alternative, this paper will briefly examine of a few viewpoints in order to shed light on the dilemmas inherent in this question without attempting to resolve issue.  The question can essentially be boiled down to something as simple as “why am I not a dog?”.  One suggestion is that a “human being” is defined by a consciousness of self.  But the question arises, what about people in a coma?  An d what about the 8 hours a day most people spend “unconscious” while they sleep.  

An increased capability for intelligence (as compared to the lesser animals) has also been suggested as a defining characteristic of humans.  Scientifically speaking, humans are unique in that they have an extended cerebral cortex, which is the physical structure responsible for this increased intelligence.  But what about people who have half a brain? There are several such people who live completely normal lives with completely normal intelligence, and yet with only half the cortex.  An obvious dilemma associated with this is what to this say about the mentally retarded?  What about the super-brilliant?  Is someone with an I.Q. of 200 twice the human being I am?  What about animals, such as crows, that one can argue are more intelligent in some ways (e.g. aspects of memory) then the average human?  What about research that creates animals with expanded cortexes?  Are these animals then more human?  This sort of speculation could go on indefinitely, because there are so many aspects of a human being that seem essential to our humanity; yet for every case there seems to be a person somewhere that is lacking in each aspect and yet is clearly human.  More importantly, any conclusion that might be reached is ultimately irrelevant in determining the origin of human life, since it is impossible at this point for us to be able to determine when complex characteristics first develop.  It is unlikely that in the foreseeable future science will be able to determine when a fetus first develops characteristics such as “consciousness” or “intelligence”.  

So what is relevant?   Can an answer the question of when human life begins ever be reached?  In some aspects, no.  Any answer reached will never satisfy everyone.  There are still people who do not believe the holocaust happened.  There are still people that refuse to consider geology as a form of knowledge. There will always be denial and a lack of interest in new information.  But, those people wishing to continue examining the issue can move closer to reaching falsifiable conclusions based on current knowledge. To this end, I believe that given what is known, we can generally declare when human life begins.  I argue that this point is relatively near the point when the inner cell mass in the blastocyst begins to divide into the epiblast and hypoblast, which also corresponds to implantation (approximately six days post conception).  The following sections of this paper will seek to explain and defend this stance and will also include a discussion of its implications.     

First I’d like to examine the behavior of the human egg immediately following fertilization.   Scientists believe that the human embryo is producing its own genes and proteins by the 4 to 8 cell stage.  This has been illustrated experimentally in mice by inhibiting mRNA and observing that this halts cell growth (3).  This shows is that if the embryo itself is unable to make proteins, it will stop growing.  In other creatures, such as amphibians, the inhibition of mRNA will not stop growth until much later in development.  This is because there are pre-synthesized maternal proteins that are driving development, rather then the embryo itself (3). ).  This means that from day two and possibly day one the embryo has at least some input into its own development.  

There is also evidence that cells at the 8-cell stage have already developed unique features via some unknown directional force.  As early as the 7 cell stage, assorted blastomeres have different staining properties (3).  Autoradiography studies have shown that while all the cells in a 4-cell human embryo have low levels of extranucleolar and no nucleolar RNA synthesis; at the 8-cell stage some blastomeres have very high levels of RNA synthesis, while others exhibit the same patterns as in 4-cell stage.  In addition there is a corresponding difference in morphology between these groups of cells (3). 

There have also been extensive studies done in mammalian placental systems (humans have not been studied in this manner) regarding the behavior of pre-8-cell stage blastomeres.  If 2-cell and sometimes 4-cell blastomeres are removed from the embryo, the removed cell as well as the remaining cells will both develop into complete organisms.  8-cell stage blastomeres do not exhibit this behavior (3). ).  This means that at the 2 and 4 cell stages, each individual cell can become an individual, and that no single cell is essential to the embryo’s development.  After this stage though, some limitation has occurred and cells cannot be removed without repercussions. 

Though each 8-cell stage blastomere cannot develop into an individual organism on its own, it is still “totipotent”, which means that retains the ability to develop into any type of cell contained in the human body.  These cells are often referred to as “stem cells” and this unique flexibility is why they are potentially so valuable to disease treatment.  Scientists know that these 8-cell stage blastomeres have this capability because if a cell is removed and inserted into another blastocyst at any location, it will develop into the type of cell dictated by that location (3). 

Furthermore, scientists can dissociate a mouse embryo at this 8-cell stage, and then mix and match the cells with dissociated blastomeres from other mouse embryos; in the presence of the appropriate external influences this new mix will soon aggregate and reorganize to form a normal appearing mouse (although this new mouse has 5 or 6 parents) (3).  

All of this suggests that before the 8-cell stage there is some sort of direction, though that direction can be completely controlled by external influences.  However, at the 8-cell stage some sort of change has occurred and though the cells are still heavily influenced by external forces, the destination of each cell can no longer be completely dictated by them. 

Basically this information suggests that at the 8-cell stage some important change is occurring, and cells do develop a directional force of sorts, but I feel a lot of this information is inconclusive.  So, I turned logic to help resolve the issue.  

At this point a digression into philosophy is necessary.  It is a reasonable assumption that most people will agree that the defining characteristic of a “human being” is the presence of a “soul”.  This is biblical, it is Platonic, it is a concept that pervades most world views.  Each person has their own soul, you can’t share a soul, you can’t have half a soul, you can’t be human without a soul.  So at the moment the soul enters into the picture, the unique individual comes to exist. What this soul is and where it comes from are beyond the scope of this thesis.  What is immediately relevant is when it arrives.  

This line of thought leads to an interesting question, which is actually what first prompted this thesis:  if a soul is present at conception, then what is occurring in the case of identical twins? What about triplets?  In fraternal twins you have two separate eggs and two separate conceptions, so two separate souls follows logically.  In the case of monozygotic (identical) twins however, you have one egg, one conception, and one physical entity; then suddenly, at some point already along in development, the “body” splits into two and proceeds to form two separate fetuses.    Though it is theoretically possible for this split to occur by the splitting of a two-cell embryo, it is commonly accepted that most arise by subdivision of the inner cell mass in a blastocyst (3).  Out of a “human being” that was once an individual, how can two, three, or even 4 separate beings with separate souls suddenly come to be?  Most everyone will agree that identical twins do not share a soul, therefore a second soul must come into the picture sometime after the point of splitting.  This means that all souls aren’t present at conception. 

Now granted, a person can always argue that God can do whatever He wants and insert souls at will.  Or a person can argue that God knew there would be twins and so there were always two souls and so forth; but there are inherent problems with that line of thought.  If I were to go into a lab with all the necessary equipment and scientific knowledge, I could sit down at my lab bench with one fertilized egg, and create as many individuals as I wanted.  I could essentially play God.  I could make a thousand.  Why not? I could determine how many “souls” came into being regardless of whether the intent and purpose of that first conception was just one individual.  I could also sit down with my 1000 created souls and burn them all.  Too bad for them.  This seems to be quite an arrogant stance to take, and it gives humans quite a lot of power in the universal order.  The other nagging problem with life at conception is that, as mentioned earlier, as much as 66% of all fertilized eggs never survive to become living humans.  So as I walk about my every day life, and have normal relations with my husband, countless of my children are disappearing into the great unknown without me ever even realizing it?  Two-thirds of all souls are being yanked from this world every day without ever even getting a chance to be born? And yet people are appalled that voluntary abortion has denied life to a horrifying number of babies?  

These questions are difficult to consider, and even more difficult to resolve.  If there is one thing that science teaches (and that religion should teach!) it is that so little is known.  There is not a foolproof answer to the question “when does human life begin”, but I propose a suggestion that is worth considering, pondering, and taking to heart.  I’ve suggested that the soul comes into being at the first point where a unique and indivisible individual exists: in scientific terms, given what we know today, I argue this would be when the inner cell mass in the blastocyst begins to divide into the epiblast and hypoblast.  This is the stage at which twins develop and also probably corresponds with implantation

If this viewpoint on the origination of human life is accepted, what implications does it hold for abortion, stem cell research and religious doctrine?  The repercussions for abortion are obvious.  Implantation occurs at days 5-7, a time when by and large women simply do not know they are pregnant.  Even if a woman discovered she was pregnant, determining the time of conception (and therefore the stage of the pregnancy) down to a single day is usually unrealistic.  Therefore all abortion would be considered immoral.  Interestingly though, the “morning after pill” would not be immoral, since this pill only stops implantation, and would simply cause any egg that happened to be fertilized to join the fate that nature gives to the other 2/3 of fertilized eggs.  

It is also worth pointing out the implications different viewpoints on the origin of life have to birth control.  Many people do not realize that the birth control pill has multiple modes of action.  Yes, it prevents ovulation and hence prevents fertilization.  But secondarily it alters the lining of the uterus and prevents implantation.  If we define life as beginning at conception, then the contraceptive pill is potentially the equivalent of abortion.  How many Christians that believe in life at conception are on the pill?  Is each aborting a child every month?  Based on the viewpoint proposed in this thesis the answer is no, but it is a personal question that each individual needs to consider.  

On the other hand, stem cell research would be considered morally neutral, as long as it was performed before the stage where implantation would normally occur.  Again, it is worth considering another indirect implication of this viewpoint.  

If people believe in life at conception, they are morally obligated to be as adamantly anti-in-vitro-fertilization as they are anti-abortion.  That means that a childless woman who chooses the clinical fertilization route and creates fertilized eggs to be frozen and discarded (which all in-vitro procedure do) is committing the same wrong as the woman who goes to the abortion clinic.  It is difficult to look that childless woman in the face and reach that conclusion.  If life begins at the stage proposed in this thesis, seeking treatment at a fertilization clinic is not an immoral act.  This is another question each individual needs to consider. 

So what about the bigger picture?  What implications does viewing life as beginning at the proposed stage have to religious doctrine?  For me personally this was a fascinating question.  As an Orthodox Christian, when I have a question about theology I’m inclined to consult Tradition and early church history with almost the same frequency as I consult the bible (I mean hey, the church did come before the Bible).  But the early church had no reason to think or write about the origin of life with the specificity that I would need to help me answer this question.  Only recently have scientists really begun to understand the processes involved in fertilization, implantation and fetal development; and now scientists can to detect pregnancy early enough to have a first term abortion.  The issues that we face today were simply not issues historically.  So religiously we are left with the bible and prayer.  

Again, being Orthodox, applying personal interpretation to “enlighten” the meaning of the bible is simply not an acceptable option.  What the Bible says, is.  So lets revisit the same passages discussed earlier, and look at what light they may be able to shed on this issue.  Psalms 139:13-16: “Thou didst weave me in my mother's womb”.  Job 31:15 "He who made me in the womb”.  Judges 13:6-7 “the boy shall be a Nazirite to God from the womb to the day of his death'”.   Luke 1:15  “he will be filled with the Holy Spirit, while yet in his mother's womb”.  Isaiah 49:1 “the LORD called Me from the womb; From the body of My mother He named Me”.  The unifying theme here seems to be “womb”.  God forms people in the womb, and knows them in the womb.  The soul exists in the womb.  Today “womb” can refer to the uterus, a place where something is generated, or a safe and protective hollow space.  This definition would be in perfect support of my thesis since conception does not happen in the womb, whereas implantation does.  But it doesn’t really matter what it refers to today, since as I’ve said, I feel my 2005 interpretation is quite irrelevant.  So what did the writers of the bible understand “womb” to be?  When they were divinely inspired to write those words, what were they attempting to communicate?  One thing is certain, they were not anticipating needing to make a distinction between the uterus and the fallopian tubes!  In fact, they had no idea those anatomical parts even existed!  The womb was simply where the child grew, a location of great import inside the mother.  I argue that these passages therefore shed little light at all on the ultimate “Truth” of this thesis.  In fact, I might be inclined to suggest that if one must reach a conclusion based on them, it is more reasonable to conclude that the Lord was not forming and calling to these biblical men as they traversed the fallopian tubes (a place where the majority of fellow fertilized eggs would travel before meeting their destruction!), but that the womb in which the Lord acted and called men from was the secure and safe uterus in which the egg nestled to begin its growth; but I really don’t think it’s appropriate to use the Bible in that way at all.  

So as to my thesis’ affect on religious doctrine?  I do not believe that accepting the stance suggested requires any “re-working” of religious doctrine.  Popular Christian culture has established a conclusive stance on the origination of life (at conception) that early Christians most assuredly did not have.   They simply did not have the developmental knowledge nor was there any necessity to establish such a viewpoint.  Though I am unwilling to argue that I have theological validation, I believe there is room to prayerfully ponder the suggestion this thesis puts forth.

As a parting thought, new research in human embryology may have drastic implications for idea of life at conception.  In the natural world, amphibians can undergo a process called parthenogenesis.  Parthenogenesis is when an unfertilized egg is externally stimulated to begin cell division.  In nature this commonly leads to the development of a completely functional and normal individual, except of course with only one set of parental DNA.  Today this has been successfully carried out in a human egg.  Scientists have not attempted to implant these eggs into a human host, but if this was attempted and a fetus was produced, it would a human being created without conception.  If a soul is imparted and life begins at conception, would this child be inhuman? 
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