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" diagnosis™) can be ferrilized outside the woman's body
b and frozen or can be implanted in another woman.

THE EGG AND THE SPERM

Tahnologies, ed. Elaine Hoffman Baruch, Amadeo F.
D'Adame, and Joni Seager (New York: Haworth Press,
1988); Marsha Saxton and Florence Howe, eds., With

Such a ferus has come to have legal scatus apare from
the mother’s body: for exampie, in divorce cases where
the fate of these fetuses is decided by the courts.

Wings: An Authology by and about Women with Disabilities 9. Many “pro-life” groups support abortion for “defective

. (New York: Feminist Press, 1987), fecuses.” Mose state laws, even conservative ones, allow
To my knowledge, Anne Finger was the first disability larer-stage abortions when che ferus is “defective.”
activise ro raise this issue in the U.S. women’s 10. Rayna Rapp, “Accounring for Amniocentesis,” in
literature. In her book Past Duer Disabiliry, Pregnancy, Knowledge, Power, and Practice: The Anthropolugy of
and Birth (Seattle: Seal Press, 1990), which includes Medicine in Everyday Life, ed. Shirley Lindenbaum and
references to her earlier wricings, Finger describes Margaret Lock (Berkeley: University of California
asmall conference where feminists and disabilicy Press, 1993).
getivists discussed this topic. German and British 11. Suneri Thobani, “From Reproduction ro Mal[e]

. disability activists and feminists pioneered this issue. Production: Women and Sex Selection Technology,”

1. Ruth Hubbard, The Pofitics of Women's Bislogy (New in Misconceptions: The Social Constrnotion of Choice and
Brunswick, N.J.: Rutgers University Press, 1990), 197. the New Reproductive Teehnologier, vol. 1, ed. Gwynne

8. This view must be reevaluated in che era of in vitro Basen, Margaret Eichler, and Abby Lippman (Quebec:

b fertilization (IVE), where che embryo or a genetically Voyager Publishing, 1994).

F prescreened embryo (following “pre-implantation 12. Dorothy C. Wertz and John C. Fletcher, “A Critique

of Some Feminist Challenges to Prenatal Diagnosis,”
Journal of Women's Health 2 {1993).

HE EGG AND THE SPERM

How Science Has Constructed a Romance Based
n Stereotypical Male—Female Roles

e g

DISCUSSION QUESTIONS

1. The author notes that the wording in many scientific textbooks “stresses
the fragilicy and dependency of the egg.” How does this correspond with
our ideas of femaleness/femininity in humans?

. Can you think of other instances in the field of science {or other disciplines)
in which concepts seem to be “gendered” to fit our ideas of male/female
and/or masculine/feminine?

Emily Martin, “The Egg and rhe Sperm: How Science Has Construcred a Romance Based on
Srereotypical Male—Female Roles” from Signs: Journal of Women in Crlture and Society Vol. 16 (1991):
485-5301. Copyright © 1991 by The University of Chicago Press. Reprinted with the permission of
University of Chicago Press.
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3. How do these “gendered” depictions of ova and sperm correspond to our | precisely v
ideas of male/female roles in heterosexual intercourse? How do they rein- f not produ
force heterosexuality as an institution? i One

matogene
fore, shou
The theory of the hurnan body is always a part of a wotld-picture. ... of IESPOnS
The theory of the human body is always a parc of a fantasy. gﬂ:ems;il:
—James Hillman, The Myth of Analysis' 3;c:;ti0
containiny
being proc
As an anthropologist, I am intrigued by the Medical texts describe menstruation as the “debris” _’iEEH, siow
possibility that culture shapes how biological scien- of the uterine lining, the result of necrosis, or deatt ‘l‘t:lfenfory
tists describe what they discover about the natural  of tissue. The descriptions imply that a syscem Fas an estuma
world. If this were so, we would be learning about  gone awry, making products of no use, not to spec- Eges appe
more than the natural world in high school biology fication, unsalable, wasted, scrap. An illustrationin the male,
class; we would be learning abous cultural beliefs a widely used medical text shows menstruacion ass Zells. shzv
and practices as if they were part of nature. In the chaotic disintegration of form, complementing the EStl,rle t
course of my research I realized thar the picture of  many texes that describe it as “ceasing,” “dying,” ‘e t_:lucnvF i
egg and sperm drawn in popular as well a3 scientific  ing,” “denuding,” “expeiling.”” n thf_"r d
accounts of reproductive biology relies on stereo- Male reproductive physiology is evaluated quie the cime
types central to our culcural definicions of male and  differently. One of the texts that sees menstruation % 59 yeats «
fernale, The stereotypes imply not only that female  failed production employs a sort of breathless prose this desct
biological processes are less worthy than their male when it describes the maturation of sperm: “The mech- the male.
counterparts but also that women are less worthy anisms which guide the remarkable cellular crans cells: and
than men. Parc of my goal in writing this article formation from spermatid to mature sperm reman by birth s
is to shine a bright light on the gender stereotypes uncertain. ... Pechaps the most amazing characteristic ) Norar
hidden within the scientific language of biology.  of spermatogenesis is its sheer magnitude: the normd rons. (?nc
Exposed in such a light, T hope they will lose much human male may manufacture several hundred million ?vomans ¢
of their power to harm us. sperm per day.”* In the classic text Medical Physisly, ng cegs e
edited by Vernon Mountcastle, the male/femal, is still rel
EGG AND SPERM: A SCIENTIFIC productive/destructive comparison is more explicis :_I:ZZ 0:‘2
FAIRY TALE "Whereas the female sheds only a single gamete eah femal
month, the seminiferous tubules prodsce hundreds of em ?’ ye
‘ At a fundamental level, all major scientific text-  millions of sperm each day” (emphasis mine)’ T To'av
books depict male and female reproductive organs  female author of another text marvels at the length peop le as
as systems for the production of valuable substances, of the microscopic seminiferous tubules, which, if te,[_l:l_’ soe
such as eggs and sperm.? In the case of women, the  uncoiled and placed end to end, “would span almot feimale pr
monthly cycle is described as being designed to pro- one-third of a mile!” She writes, “In an adult mae females’ ¥
duce eggs and prepare a suitable place for them to these strucrures produce millions of sperm cells eath as t%ley e
be fertilized and grown-—all to the end of making  day.” Later she asks, “How is this feat accomplished?* ha\tmg «
‘ babies. But the enthusiasm ends there. By extolling ~ None of these texts expresses such intense enthusizsm This deg
the female cycle as a productive enteq;rise, men- for any female processes. It is surely no accidenc thit a.mong 5]
-" struation must necessarily be viewed as a fatlure. the “remarkable” process of making sperm involvs cells in ¢
F

precursor
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wecisely what, in the medical view, menstruation does
we: production of something deemed valuable.”

One could argue that menstruation and sper-
matogenesis are not analogous processes and, there-
fe, should not be expected to elicit the same kind
W response. The proper female analogy to spermato-
genesis, biologically, is ovulation. Yet ovulation does
mot merit enthusiasm in these texes eicher. Texctbook
decriptions stress that all of the ovarian follicles
antaining ova are already present at birth. Far from
being produced, as sperm are, they merely sit on the
elf, stowly degenerating and aging like overstocked
Tn_venmry: “At birth, normal human ovaries contain
mestimated one million follicles [each}, and no new
oes appear after birth. Thus, in marked contrast to
Eernale, the newborn female already has all the germ
cells she will ever have. Only a few, pechaps 400, are
destined to reach full maturity during her active pro-
duceive life. All the others degenerare at some point
in their development so that few, if any, remain by
the time she reaches menopause ar approximately
50 years of age.”® Note the “marked contrast” that
this description sets up between male and female:
the male, who continuously produces fresh germ
eel's, and the female, who has stockpiled germ cells
by birth and is faced with their degeneration.

Nor are the female organs spared such vivid descrip-
tions. One scientise writes in a newspaper article thata
woman's ovaries become old and worn out from ripen-
ingeggs every montch, even though the woman herself
i still relatively young: “When you look through a
laparoscope . .. at an ovary that has been through hun-

| dieds of cycles, even in a superbly healthy American

female, you see a scarred, bactered organ.”

Toavoid the negative connotations that some
people associate with the female reproductive sys-
tem, scientists could begin to describe male and
female processes as homaologous, They might credit
females with “producing” mature ova one at a time,
a they're needed each month, and describe males as
having to face problems of degenerating germ cells.
This degeneration would occur throughout life
among spermatogonia, the undifferentiared germ
cells in che testes that are the long-lived, dormant
precursors of sperm.

swept,”'® or even “drifts

'

THE EGG AND THE SPERM ¢

But the texts have an almost dogged insistence on
casting female processes in a negarive light. The texts
celebrate sperm production because it is continuous
from puberty to senescence, while they portray egg
production as inferior because it is finished at birth.
This makes the female seem unproductive, but some
texts will also insist that it is she who is wasteful " Ina
section heading for Molecslar Biology of the Cell, a best-
selling text, we are told chat “oogenesis is wasteful.”
The text goes on to emphasize that of the seven mil-
lion oogonia, or egg germ cells, in the female embryo,
most degenerate in the ovary. Of those thar do go on
to become vocytes, or eggs, many also degenerate, so
thar at birth only two million eggs remain in the ova-
ries. Degeneration continues throughout a woman's
life: by puberty 300,000 eggs remain, and only a few
are present by menopause. “During the 40 or so years
of a woman's reproductive life, only 400 to 500 eggs
will have been released,” the authors write, “All the
rest will have degenerated. It is still a mystery why so
many eggs are formed only to die in the ovaries.”"'

The real mystery is why the male’s vast production
of sperm is mot seen as wasteful.'” Assuming char a
man “produces” 100 million (10%) sperm per day (a
conservative estimate) during an average reproductive
life of sixty years, he would produce well over two tril-
lion sperm in his liferime. Assuming that a woman
“ripens” one egg per lunar month, or thirteen per year,
over the course of her forty-year reproductive life, she
would total five hundred eggs in her lifetime. But the
word “waste” implies an excess, too much produced.
Assuming two or chree offspring, for every baby a
woman produces, she wastes only around two hun-
dred eggs. For every baby a man produces, he wastes
more than one critlion (10'%) sperm.

How is it that positive images are denied to the
bodies of women? A look ar language—in this case,
scientific language—provides the first clue. Take
the egg and the sperm."’ [t is remarkable how “fem-
ininely” the egg behaves and how “masculinely” the
sperm. " The egg is seen as large and passive." It does
not move of journey, bur passively “is transported,” “is
"7 along the fallopian tube.
In utter contrast, sperm are small, “sereamlined,”"
and invariably active. They “deliver” cheir genes ro

19%
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the egg, “activate the developmental program of the
egg,”'? and have a “velocity” that is often remarked
upor,” Their tails are “strong” and efficiently pow-
ered.? Together with the forces of ejaculacion, they
can “propel the semen into the deepest recesses of
the vagina.”** For this they need “energy,” “fuel,”*
so thac with a “whiplashlike motion and strong
lurches”™* they can "burrow through the egg coat™?
and “penetrate” it. %

At its extreme, the age-old relationship of the
egg and the sperm rakes on a royal or religious
patina. The egg coat, its protecrive barrier, is some-
times called its “vestments,” a term usually reserved
for sacred, religious dress. The egg is said to have
a “corona,™” a crown, and to be accompanied by
“attendant cells.”” It is holy, set apart and above, the
queen to the sperm’s king. The egg is also passive,.
which means it must depend on sperm for rescue.
Gerald Schatten and Helen Schatten liken the ege's
role to that of Sleeping Beaucy: “a dormant bride
awaiting her mate’s magic kiss, which instills the
spirit that brings her to life.”* Sperm, by contrast,
have a “mission,” which is to “move chrough the
female genital tract in quest of the ovum.”' One
popular account has it that the sperm carry out a
“perilous journey” into the “warm darkness,” where
some fall away “exhausted.” “Survivors” “assault”
the egg, the successful candidates “surrounding che
prize.”** Part of the urgency of this journey, in more
scientific terms, is that “once released from the sup-
portive environment of the ovary, an egg will die
within hours unless rescued by a sperm.”™® The
wording stresses the fragility and dependency of the
egg, even though the same text acknowledges else-
where that sperm also live for only a few hours.*

In 1948, in a book rematkable for its early
insights into these ratters, Ruth Herschberger
argued that female reproductive organs are seen as
biologically interdependent, while male organs are
viewed as autonomous, operating independently
and in isolation:

At present che functional is stressed only in connec-
tion with women: it is in them that ovaries, tubes,

uterus, and vagina have endless interdependence.

In the male, reproduction would seem to involwe
“organs” only.

Yet the sperm, just as much as the egg, is depen-
denr on a great many related processes. There ace se-
cretions which mitigate the urine in the urethra before
ejaculation, to protect the sperm. There is the reflex
shurting off of the bladder connection, the provision
of prostatic secretions, and various types of muscular
propulsion. The sperm is no more independent of its
milieu than the egg, and yet from a wish that it were,
biclogists have lent their support to the notion that
the human female, beginning with the egg, is con-
genitally more dependent than the male.”

Bringing out another aspect of the spermd
autonomy, an article in the journal Cel/ has the
sperm making an “existential decision” to penertaw
the egg: “Sperm are cells wich a limited behavion!
repertoire, one that 15 directed toward fertilizing
eggs. To execurte the decision to abandon the ha
loid state, sperm swim to an egg and there acquir
the ability to effect membrane fusion.™ Is thiss
corporate manager's version of the sperm's activ
ities—"executing decisions” while fraughe with
dismay over difficult options that bring with them
very high risk?

There 1s another way that sperm, despite theit
small size, can be made to loom in importance ovr
the egg. In a collection of scientific papers, an elee
tron micrograph of an enormous egg and tiny spem
is titled “A Portrait of the Sperm.™ This is a lick
like showing a photo of a dog and calling it a pie
ture of the fleas. Granted, microscopic sperm ax
harder to photograph than eggs, which are just larg
enough to see with the naked eye. But surely theug
of the term “portrait,” a word associated with t
powerful! and wealthy, is significant. Eggs have ony
micrographs or picrures, not portraits.

One depiction of sperm as weak and timi
instead of strong and powerful—the only suh
representacion in western civilization, so far as]
know—occurs in Woody Allen’s movie Everyhiy

You Afways Wanted To Know Abour Sex™ But W

Afraid 1o Ask. Allen, playing the parc of an appw
hensive sperm inside a man's testicles, is scared o
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the man’s approaching orgasm. He is reluctant to
lunch himself into the darkness, afraid of contra-
eeptive devices, afraid of winding up on the ceiling
if the man masturbates,

The more common picture—egg as damsel
in distress, shielded only by her sacred garments;
sperm as heroic warrior to the rescue—<cannot be
proved eo be dictated by the biology of these events.
While the “facts” of biology may not #fways be con-
sttucced in cultural terms, I would argue thac in this
case they are. The degree of metaphorical content in
these descriptions, the extent to which differences
between egg and sperm are emphasized, and the
parallels between cultural stereotypes of male and
femzle behavior and the character of egg and sperm
al point to this conclusion.

NEW RESEARCH, OLD IMAGERY

As new understandings of egg and sperm emerge,
textbook gender imagery is being revised. Bur che
new research, far from escaping the stereotypical
representations of egg and sperm, simply replicates
elements of textbook gender imagery in a differenc
form. The persistence of this imagery calls to mind
what Ludwik Fleck termed “the self-contained”
mtare of scientific thought, As he described ic,
‘the interaction between what is already known,
whar remains to be learned, and those who are to
apprehend it, go to ensure harmony within the sys-

“tem. Bur at the same time they also preserve the
farmony of illusions, which is quite secure within

the confines of a given thought scyle.”* We need to
onderstand che way in which the culeural content in
scientific descriptions changes as biological discov-
eries unfold, and whether that cultural contenc is
solidly entrenched or easily changed.

In all of the texts quoted above, sperm are
desctibed as penerrating che egg, and specific sub-
stances on a sperm’s head are described as binding
1o the egg. Recently, this description of events was
ewritten in a biophysics lab at Johns Hopkins
University—transforming the egg from the passive
1o the active party.”

THI EGG AND THE SPERM #

Prior to this research, it was thought thar the
zona, the inner vestments of the egg, formed an
impenecrable barrier. Sperm overcame the barrier
by mechanically burrowing through, thrashing
their tails and slowly working their way along. Later
research showed char the sperm released digestive
enzymes that chemically broke down the zona; thus,
scientists presumed that the sperm used mechanical
and chemical means to ger through to the egg.

In this recent investigation, the researchers
began ro ask questions abour the mechanical force
of the sperm’s tail. (The lab’s goal was to develop
a contraceprive that worked topically on sperm.)
They discovered, to their great surprise, chat the
forward thrust of sperm is extremely weak, which
contradicts the assumption that sperm are forceful

penetracars,

Rather than thrusting forward, the
sperm’s head was now seen to move mostly back
and forth. The sideways motion of the sperm'’s tail
makes the head move sideways with a force that 1s
ten times stronger than its forward movement. So
even if the overall force of rthe sperm were strong
enough to mechanically break the zona, mosr of 1rs
force would be directed sideways rather than for-
ward. In facr, its strongest tendency, by tenfold, is
to escape by attempeing to pey itself off the cgg.
Sperm, then, must be exceptionally efficient at
escaping from any cell surface they contacr. And
the surface of the egg must be designed to trap the
sperm and prevenr their escape. Ocherwise, few if
any sperm would reach the egg.

The researchers at Johns Hopkins concluded
thar the sperm and egg stick together because of
adhesive molecules on the surfaces of each. The egg
traps the sperm and adheres to it so tightly that the
sperm’s head is forced to lie flar against the surface
of the zona, a lictle bit, they told me, “like Brler
Rabbir getring more and more stuck o tar baby che
more he wriggles.” The trapped sperm continues to
wiggle ineffectually side o side. The mechanical
force of its tail is so weak that a sperm cannot break
even one chemical bond. This is where the diges-
tive enzymes released by the sperm come in. If they
start to soften the zona just at the tip of the sperm
and the sides remain stuck, then the weak, flailing
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sperm can get oriented in the right direction and
make it through the zona—provided thar its bonds
to the zona dissolve as it moves in.

Alchough this new version of the saga of the egg
and the sperm broke through cultural expectations,
the researchers who made the discovery continued
to write papers and abstracts as if the sperm were
the active party who artacks, binds, penetrates, and
enters the egg. The only difference was that sperm
were now seen as performing these actions weakly. "
Not until August 1987, more than three years afrer
the findings described above, did these researchers
reconceptualize the process to give the egg a more
active role. They began to describe the zona as an
aggressive sperm catcher, covered with adhesive
molecules thar can capture a sperm with a single
bond and clasp it to the zona’s surface. In the
words of their published account: “The innermost
vestment, the zona pellucida, is a glycoprotein shell,
which captures and tethers the sperm before they
penetrate it.... The sperm is caprured at the initial
contact between the sperm tip and the zona. . .. Since
the thrust [of the sperm] is much smaller than the
force needed to break a single affinity bond, the first
bond made upon the tip-first meeting of the sperm
and zezz can result in the capture of the sperm.”**

Experiments in another lab reveal similar pat-
terns of data interptetation. Gerald Schatten and
Helen Schatten ser out to show thar, contrary to
conventional wisdom, the “egg is not merely a
large, yolk-filled sphere into which the sperm bur-
rows to endow new life. Racher, recent research sug-
gests the almost heretical view that sperm and egg
are mutually active partners.”* This sounds like
a departure from the stereotypical textbook view,
but further reading reveals Schatten and Schatren's
conformity to the aggressive-sperm metaphor. They
describe how “the sperm and egg first touch when,
from the tip of the sperm’s triangular head, a long,
thin filament shoots out and harpoons the egg.”
Then we learn that “remarkably, the harpoon is not
so much fired as assembled at great speed, molecule
by molecule, from a pool of protein stored in a spe-
cialized region called the aerosome. The filament
may grow as much as twenty times longer than the

sperm head itself befote its tip reaches the egg and
sticks.”® Why nor call this “making 2 bridge” o
“throwing ourt a line” rather than firing a harpoon?
Harpoons pierce prey and injure or kill them, whik
this filament only sticks. And why nor focus, as the
Hopkins lab did, on the stickiness of the egg, rathe
than the stickiness of the sperm?% Latet in the ari-
cle, the Schartens replicate the common view of the
sperm's perilous journey into the warm darkness o
the vagina, chis time for the purpose of explaining
its journey into the egg itself: "[The sperm] stil
has an arduous journey ahead. It must penetrate far
ther into the egg’s huge sphere of cytoplasm and
somehow locate the nucleus, so that the two cally
chromosomes can fuse. The sperm dives down int
the cytoplasm, its tail beating. But it is soon inter
rupted by the sudden and swift migration of the
egg nucleus, which rushes toward the sperm wi
a velocity triple thac of the movement of chrome
somes during cell division, crossing the entire eg
in about a minute.” ¥

Like Schatten and Schatten and the biophysiciss
at Johns Hopkins, another researcher has recenty
made discoveries that seem to point to a more incer
active view of the relationship of egg and sperm.
This work, which Paul Wassarman conducted onthe
sperm and eggs of mice, focuses on identifying the
specific molecules in the egg coat (the zona pell
cida) that are involved in egg—sperm interaction. At
first glance, his descriptions seem to fit the modeld
an egalitarian relationship. Male and femnale gametes
“recognize one another,” and “interactions...take
place between sperm and egg.”™® But the artick
in Scienzific American in which those description
appear begins with a vignette chat presages the
dominant motif of their presentation: “It has been
more than a cenrury since Hermann Fol, a Swis
zoologist, peeted into his microscope and becam
the first person to see a sperm penetrate an egg, for
tilize it and form the first cell of a new embryo™
This portrayal of the sperm as the active party—th
one that pewerrates and ferrilizes the egg and produa
the embryo—is not cired as an example of an earlig,
now outmoded view. In fact, the author reiteram

the point later in the article: "Many sperm can bind
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wand penetrate the zona pellucida, or outer coat, of
snunfertilized mouse egg, but only one sperm will

eventually fuse with che thin plasma membrane sur- >
munding the egg proper (inner sphere), fertilizing the ‘
ggg and giving rise to a new embryo,”"

The imagery of sperm as aggressor is particu- 7
lty startling in this case: the main discovery being
eported is isolation of a particular molecule on the
#g et that plays an important role in ferrilizaction! 8.
Wassarman's choice of language sustains the pic- 7.
mre. He calls the molecule that has been isolated, 10

ZP3, a “sperm receptor.” By allocating che passive,
waiting role to che egg, Wassarman can continue to
describe the sperm as the actor, the one thar makes
itali happen: “The basic process begins when many
sperm first attach loosely and then bind tenaciously
w receptors on the surface of che egg’s thick outer
coat, the zona pellucida. Each sperm, which has a
ltge number of egg-binding proteins on its surface,
binds to many sperm receptots on the egg. More spe-
cfically, a site on each of the egg-binding proteins
fits a complementary site on a sperm receptor, much

a5 a key fits a lock.”™ With the sperm designated 11

s the “key™ and the egg the “lock,” it is obvious
which one acts and which one is acted upon. Counld
this imagery not be reversed, letting the sperm {(the
lock} wait until the egg produces the key? Or could
we speak of two halves of a locket matching, and
regard the matching itself as the action that initi-
ates the fertilization?
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