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The beginning o f  human life is seen differently by differ- 
ent individuals, groups, cultures, and religions. Embry- 
onic and fe tal  life are a continuum, within which are time 
sequences and po in t s - -  birth o f  a newborn, viability, neu- 
romaturation, implantation, and concept ion-- that  may 
be declared as the beginning o f  human life. For each o f  
these there are ethical and legal implications and consid- 
erations. Abortion laws reflect the interests o f  a given 
society at a given time. Although we have witnessed a 
change in the United States f rom virtual denial o f  the 
right to abortion to acceptance for  certain reasons, abor- 
tion laws remain ambiguous. With the recent introduction 
o f  the antiprogesterones, it is conceivable that we will 
soon witness yet  another procreation revolution with con- 
sequent increased controversy. Fundamental to produc- 
tive debate and reconciliation between minority and ma- 
jority groups is an understanding o f  the ill-defined con- 
cept o f  " the beginning o f  human life." 

KEY WORDS: ethics; abortion; personhood; beginning of human 
life. 

Any answer to the question which ignores the bio- 
logical and genetic basis of human development 
and individuality is to be rejected. 

Daniel Callahan (1) 

INTRODUCTION 

When does human life begin? This question--until  
two decades ago a matter of idle curiosi ty--has 
been answered differently by different religious 
groups, cultures, and moral philosophies. Recently, 
however, two apparently unrelated developments in 
the United States have focused intensive interest in 
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these answers: first, the ongoing and sometimes vi- 
olent U.S. debate over abortion and abortion laws, 
and, second, the agreement in 1981 upon a defini- 
tion of brain death by a presidential commission (2). 
At present the public abortion debate is couched in 
broad, even superficial, often dramatic terms; we 
believe that an agreement on terminology is funda- 
mental to move the debate to more thoughtful lev- 
els. 

In this paper we discuss various biological and 
philosophical terms that have been used to define 
the beginning of human life, as well as their rele- 
vance to abortion and abortion law. We also suggest 
some practical and moral implications of the pro- 
cess of definition. 

TERMINOLOGY OF THE BEGINNING OF 
HUMAN LIFE: BIOLOGICAL TERMS 

Delivery 

Before the era of Aristotle, who taught that hu- 
man life begins when the fetus is formed, human life 
was considered to begin at birth. Prior to birth the 
fetus was not an independent human being but, like 
an organ, part of the mother (3). Thus the birth of a 
full-term infant has been used in the laws of various 
countries to signify the beginning of that human life 
that is to be protected. The gestational ages en- 
coded in abortion law were sometimes odd, like 
week 28 of pregnancy in Germany at a time when a 
newborn of 34 weeks' gestation was considered to 
have almost no chance of survival. The significance 
of the birth process as a marker has become arbi- 
trary as the chances for very small prematures have 
improved. 

Quickening 
In effect an arbitrary point in gestation, quicken- 

ing signifies maternal perception of fetal movement. 
Smaller fetal movements that go unrecognized by 
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the mother are disregarded. Quickening is felt by 
the multiparous patient earlier than by nulliparas, 
presumably because of experience. 

Viability 

Becker states that the concept of viability "con- 
fuses a criterion with a definition"; it is "a  rough 
criterion for the completion of the process of meta- 
morphosis" of the fetus and "not a definition of 
'human being'" (4). In R o e  v. Wade  the United 
States Supreme Court equaled viability with the end 
of the second trimester, which, however, is actually 
at the beginning of the 27th week pm and not the 
24th week pm, as in the court decision (5). Addi- 
tionally, U.S. law has not precisely defined what 
viability means: the ability of a neonate to sustain 
life outside of the womb with/without artificial 
means, or a certain number of gestational weeks. 

In the 27th week of gestation the fetus weighs 
about 1000 g. Although nowadays premature infants 
of this weight have an 80% survival rate in neonatal 
intensive care units, the survival rate was consider- 
ably lower when R o e  v. Wade  was decided. In Web- 

ster (6) the Supreme Court changed the criterion for 
viability to the 22nd week pc (or 24 weeks pm), at 
which time the fetus weighs 500 g. Approximately 
30% of newborns of this size survive, 5-10% of 
them with severe handicaps. 

The 22rid week pc is an interesting cut-off point 
for obstetrical reasons. The end of the 22nd week pc 
logically marks, according to usage in U.S. law, 
both the end point for "abortion" and the beginning 
of "viability" (7). In any case, it is questionable 
practice to use weeks of pregnancy to determine 
viability. For example, at 21.5 weeks, terminating 
the pregnancy can be called a delivery or an abor- 
tion, depending entirely upon the intent of the pro- 
cedure. This gray area has to date been unexplored 
(8). However, variation in fetal weight at this point 
is considerable, and the methodology of weight de- 
termination by ultrasonography is not very precise. 
A fetus of 650 g at 21.5 weeks who is able to sustain 
extrauterine life could therefore be legally aborted, 
under the laws of many countries, including the 
United States (9). 

EEG activity has also been considered as an in- 
dicator of viability: demonstrable as early as 14 
weeks, with more generalized activity during the 
22nd week, fetal EEG patterns resemble adult pat- 
terns only at 32 to 36 weeks (10). Thus EEG activity 

is an extremely conservative measure of the begin- 
ning of human life. 

Neuromaturation 

This concept was apparently first formulated in 
1968 by Fritz Zimmer, a German obstetrician (11) 
and, independently, by several ethicists in the 
United States (12). It suggests that the beginning of 
human life requires the neural fusion of the periph- 
ery with the center, as well as sufficient develop- 
ment of the brain itself (13). In this context Brody 
formulated the so-called symmetry concept: If the 
death of a human being requires the death of the 
brain, the beginning of human life shall correspond 
with the beginning of the life of the brain, consid- 
ered to be at day 32 pc (14). However, Sass has 
correctly pointed out that fusion is not established 
anatomically without neurons which form synapses, 
which would be expected from embryological de- 
velopment at 70 days (8 weeks) pc. He proposed a 
Uniform Determination of Life Protection Act that 
incorporates the work of Truog and Fletcher in de- 
fining death (15): 

An individual developing or having integrated brain 
functions deserves moral recognition and legal pro- 
tection. A determination of integrated brain func- 
tion must be made in accordance with accepted 
medical standards. Bioethical assessment of estab- 
lished biomedical facts suggests the protection of 
human life from the presence of neuro-neuronal 
connections in the cortical plate zone, when per- 
sonal life becomes imminent, to the absence of in- 
tegrated brain functions, when somatic death be- 
comes imminent. 

Twelfth Week of Pregnancy 

It is rather surprising that nearly all countries of 
the Western world use this time period as the limit 
for legal abortion. It is not the end of the first tri- 
mester, which is 13.3 weeks, and there is no other 
particular biological event to justify this limit. 

Implantation 

The fertilized ovum needs approximately 6 to 8 
days to reach the endometrium. The implantation 
process is terminated, by definition, by day 14 pc. 
Since conception can occur only after ovulation (on 
day 14 pm), implantation occurs 28 days after the 
beginning of the last menstrual period. 

Implantation coincides with the development of 
the primitive streak in the embryo. Although in a set 
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of twins one individuum can disappear (as ultra- 
sonic studies have shown), genetic and individual 
identities are now more or less equivalent. Many 
eminent Catholic writers, among them the Austra- 
lian priest Norman Ford, author of When Did I Be- 
gin?, consider implantation to mark the beginning 
of human life; they maintain that the preembryo has 
only intrinsic potential and must be protected only 
from the time of implantation (16). 

Conception 

There is only marginal advocacy nowadays for 
the view that sperm and ovum are living cells and 
therefore the beginning of human life. For many 
groups, especially the Catholic church, concep- 
t i o n - t h e  penetration of a sperm into an ovum--  
constitutes the beginning of a genetically unique hu- 
man being. The church sees the resultant human 
zygote as equivalent to an existing and actual per- 
son integrated to the full realization of his or her 
personhood (17). 

However, there are biological and ethical obsta- 
cles which make of this definition less a scientific 
enterprise than a spiritual one. 

1. The genetically unique, newly developed 
DNA, a genome, is not established until 48 h 
after sperm penetration. The ovum and sperm 
lie side by side for more than 48 h before they 
finally merge. In biological terms this renders 
conception as a process that occurs over time 
and not a specific point in time. 

2. Nature works in this process with an extreme 
surplus. Several millions of sperm are needed, 
and of fertilized ova more than 70% disappear. 
These facts have puzzled Karl Rahner, a fun- 
damental German Catholic moral theologian, 
who has questioned the enormous loss of souls 
under such a definition (18). 

3. The cells of the blastocyst are totipotent. That 
is, by virtue of their identical DNA content, 
any fetal cell can through cleavage develop 
into either normal or abnormal trophoblastic 
tissue, the latter resulting in a placenta, a 
mole, or a tumor (e.g., teratoma), none of 
which can lay claim to being human life. 

4. Two or more human beings can develop from 
the cleavage of one cell; the resultant zygotes 
may be several hours younger than the preem- 
bryo that occurred as the result of fertilization. 

5. The chimera, resulting from the recombination 
of two individua to become one individuum 
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(and detectable through genetic testing), pro- 
vides another argument against the equiva- 
lence of conception and the beginning of hu- 
man life: no individuum has died, yet one has 
ceased to exist. 

These facts make it clear that genetic identity is 
not the same as individual identity. As Grobstein 
has noted, "The fact that new individuals can 
emerge without genetic discontinuity obliges us to 
discard genetic identity at least as a sufficient cri- 
terion for individual identity (19). 

PERSONHOOD AND POTENTIALITY 

Viewpoints on the nature of "personhood" and 
what it means ethically and legally vary widely. In 
his proposed Life Protection Act, Sass acknowl- 
edges that a fetus with formed synapses is not a 
"person" in the usual sense of the word, connoting 
self-consciousness and conscience (20). Veatch sees 
the problem as defining the life that has full moral 
standing (21), while Knutson (22) has noted that 
"those who employ spiritual or religious definitions 
of when life begins tend to place the beginning of life 
earlier than those who employ psychological, socio- 
logical, or cultural definitions." His studies have 
shown that women tend to believe that human life 
begins at an earlier point in development than do 
men. For the neonatologist, the newborn--a  poten- 
tial pe r sonhhas  a prima facie claim to the moral 
benefits of personhood, including the right not to 
have its life terminated (23). Lastly, although few 
lawmakers would debate the statement that the 
newborn does not reach personhood until some 
point in childhood, the newborn is nevertheless pro- 
tected by law as if it were an adult in all countries of 
the Western world. This protection becomes effec- 
tive in many countries at the time of any birth at 24 
weeks pm or thereafter. The fetus has become an 
infant, and infanticide at any time thereafter is con- 
sidered murder. 

The concept of "potent ia l i ty"  has also been 
used, sometimes only implicitly, to clarify the be- 
ginning of protected human life. The terms "mar- 
ginal person" (24), "human in being" (25), and 
"potential person" (26), to mention only a few used 
to refer to the fetus, suggest that neither the preem- 
bryo nor the fetus is a person. For Engelhardt the 
term "person" connotes the "social person" only 
(27). It seems obvious in light of this ongoing dis- 
cussion that personhood is a developing quality that 
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becomes more securely instated as pregnancy pro- 
gresses and the fetus matures. In the constitutions 
of many countries one group of laws supports the 
right of the "person" to self-determination, and an- 
other group protects the life of a fetus or newborn. 
Young graphed the two rights against each other: in 
his scheme the maternal right to self-determination 
decreases as pregnancy advances, and he equates 
viability with 26 weeks of gestation (28). Yet it can 
be argued that in fact maternal right is of a given 
magnitude that does not vary during pregnancy. The 
fight to life of the fetus, however, does increase 
with his or her development and as his or her po- 
tentiality matures. At some time during pregnancy 
fetal right becomes equivalent to and may conflict 
with maternal right. When this occurs is dependent 
upon the decisions of the lawmakers of a given 
country (Fig. 1). 

Ultimately, even the term "human life" poses a 
semantic problem. The placenta is "human life," as 
is every individual cell or organ of the human body, 
but "human life" is clearly not equivalent to "hu- 
man being." It is therefore mandatory to differen- 
tiate between organic or vegetative human life and 
"potential personal human life." The latter term 
allows various groups to identify a point of the con- 
tinuum between abortion and birth to which they 
can ascribe appropriate values and rights. 

CONTRACEPTION AND ABORTION 

If the term "conception" is biologically vague, 
the term "contraception," a contraction of contra 

| I 

24 weeks 

and conception, must be correspondingly vague. 
And if conception is not the issue, usage of the term 
is merely disputations. It is also made obsolete by 
laws in various countries, including Austria, Ger- 
many, the Netherlands, and New Zealand, that 
state that potential human life begins with implan- 
tation. 4 

The terms contraception and early abortion are 
now used with some interchangeability by certain 
groups, notably the Catholic church. Yet for a Cath- 
olic the difference in words and terms is not a mat- 
ter of hair-splitting but a true problem: contracep- 
tion is prohibited, but abortion is punished by ex- 
communication. 

The new antiprogesterones (RU 486 and others) 
permit abortion to be performed with safety up to 48 
days pm. Recently it has become apparent that, if 
taken once or twice a week, these drugs also act as 
ovulation inhibitors. Since they obviate the need for 
an abortion clinic, the time at which they are taken 
and the motivation for taking them, as well as the 
mode of action, become matters of personal deci- 
sion. The blurring of the terms contraception and 
abortion was taken into consideration when the new 

The laws of some countries seem self-contradictory: in Ger- 
many the rather vague term "human dignity" appears in the 
constitution and is applied from conception onward. One law 
makes research on the preembryo a criminal offense, punish- 
able by up to 5 years in prison, yet in abortion law human life 
is said to begin with implantation. This terminology was used 
to protect "contraceptive" methods that interfere with the 
implantation process. Philosophical writers use the IUD as an 
example, although its effectiveness is not actually due to im- 
plantation inhibition, as is true for the so-called morning-after 
pill. 
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term "contragestion" was introduced (Fig. 2) (29). 
In most instances, of course, terminology is irrele- 
vant to the individual woman, whose concern is that 
the "new pill" be effective. 

It is not difficult to foresee, concurrent with the 
beginning of the new century, a new procreation 
revolution that will presumably change society even 
more than did "the Pill." Abortion laws that indi- 
cate that life begins at a certain fixed time will be- 
come meaningless because they cannot be imple- 
mented. As a result, society will be required to 
abandon abortion laws and to replace them with 
laws that protect the fetus in utero. 

Various abortion laws extend the legality of abor- 
tion after diagnosis of a malformed fetus (in prac- 
tice, predominantly Down syndrome). Thirty years 
ago, Hellegers expressed the view that such an in- 
dication is really a social one in the truest sense of 
the word. That is, it is not the fetus but society.at 
large which is aided, because society need not bear 
the burden of caring for the malformed individual. 
In some states, such as Germany and Austria, the 
law permits abortion of a malformed fetus up to 22 
weeks pc. (It should not go unnoted here, however, 
that the assumption that a malformed fetus or child 
is a burden no longer goes unquestioned.) 

Fetal indications for abortion frequently overlap 
with maternal indications, among which pregnancy 
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resulting from rape is usually included (except in 
Ireland, Poland, and Hong Kong, as well as some 
South American countries). Theoretically, preg- 
nancy may be interrupted at any time when mater- 
nal life is endangered, and medical indications to 
protect maternal life were fairly numerous until the 
end of World War II. Since then the number has 
shrunk to a handful, in part because of medical ad- 
vances (30). Nevertheless, no state law has up to 
now clarified what is meant by maternal endanger- 
ment, and certain laws seem to confuse psycholog- 
ical indications with medical ones. For example, the 
German law reads: "The termination of pregnancy 
is not punishable by law if the malformation of the 
fetus is so grave that it is an undue burden for the 
mother to continue the pregnancy." The nature of 
the burden goes unspecified but seems to be under- 
stood as emotional rather than physical. 

THE FETUS AS A PATIENT 

A new concept, that of the fetus as a patient (31), 
may help to illuminate the area of overlap between 
maternal and fetal interest. For example, the mater- 
nal patient may reject a cesarean section deemed 
necessary for the fetal patient. Termination of the 
pregnancy--that  is, preterm delivery--has been 

Journal o f  Assisted Reproduction and Genetics, VoL 12, No. 8, 1995 



482 BELLER AND ZLATNIK 

considered to be in the interest of the fetus when 
there is maternal drug abuse, for example. 

(We might note at this point the term "feticide," 
the active causation of fetal death, which is at 
present used primarily in the context of reduction 
feticide, in which the number of fetuses in a multiple 
pregnancy is "reduced" in order to allow one or 
more remaining fetuses to survive. "Feticide" is 
n o t  used in other cases, regardless of the length of 
the pregnancy, yet logic dictates that the term be 
used between 20 and 22 weeks. Also, the term im- 
plies that methods are available to cause fetal death 
instantaneously. In fact, when abortion is induced 
around the time of viability, it is expected that labor 
will kill the fetus, hardly a humane process. The 
implications of the clinical term "feticide" have 
rarely been examined.) 

REFLECTIONS AND CONCLUSIONS 

The point at which human life begins will always 
be seen differently by different individuals, groups, 
cultures, and religious faiths. Embryonic and fetal 
life is a continuum, but there are points and pro- 
cesses within the continuum--birth of the new- 
born, viability, neuromaturation, implantation, and 
conception--that may be considered as the begin- 
ning of human life. For each of these there are eth- 
ical, medical, and legal implications and consider- 
ations. 

Abortion laws are reflections of the interests of a 
given society at a given time. In recent years in U.S. 
law we have witnessed a change from virtually ab- 
solute prohibition of abortion to conditional but 
widespread acceptance. Most recently, we have 
seen advocacy of the earlier position, now a minor- 
ity opinion, become increasingly violent, even mur- 
derous. 

Abortion is, in the final analysis, a yes-or-no is- 
sue: if we agree that human life is worthy of pro- 
tection, the only flexibility is at that point where, 
we can further agree, human life actually begins. In 
democracy there are always at least two sides, and 
the center holds only when the majority realizes 
that without a minority democracy itself is lost. The 
minority in turn must realize its best chance lies in 
persuasion by reason and thoughtfulness rather 
than fanaticism. 

The ethical debate over abortion rests in part 
upon ill-defined but crucial biological terms. Our 

goal has been to contribute some guidelines for 
clearer definitions, thus more constructive debate. 
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