
70 THE MICROSCOPE  69 (2022)

know where every type of molecule sits and how they 
are linked together. Yet there’s a gigantic conceptual 
hole in the middle of all this: nobody understands 
what each cell actually does, how it lives its own indi-
vidual life and communicates with its neighbors, how 
it works out what to do and how to live and when to 
die, and how it makes its own decisions dependent 
upon what’s happening right now. Cells think. Cells 
work out their options. Cells adapt to changing situ-
ations. Yet people aren’t told this — it’s almost as if 
science hasn’t noticed.

The joy of this rat section is not just that the organs 
are immediately recognizable, sure, but that the single 
cells within them can easily be seen. My interpreta-
tion of the living world — that multicellular organ-
isms are best viewed as choreographed communities 
of separate cells — makes immediate sense simply be-
cause here we can discern the discrete cells and gauge 
a sense of scale. This fetus doesn’t look like a plastic 
model. You can see that it’s a complex community.

This fetus had set in a twisted orientation. Other 
students had rejected it — but to me it offered an un-
precedented opportunity. It meant that, cut carefully 
on a microtome, we could visualize the important 
ventral anatomy (umbilicus, penis, and tail), while 
the off-center cut gave us a view of organs not seen in 
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The Cell Knows Who You Are
Can we alter our sexuality with a knife and a few chemicals? A sectioned rat fetus reminds 
us how we all truly began: as multicellular organisms with their own hard-wired identity.

My favorite slide is a rat fetus I sectioned as a 
student. This is such a revealing preparation. 

Everyone likes it — and everybody (absolutely ev-
erybody) points out its penis. The penis indicates at 
once that this is a male fetus — or at least, it did until 
recently. Now, transsexuals who are women but are 
desperate to be men, can have one created by a sur-
geon. Or can they? Of course not. You can no more 
fashion a fully functioning penis out of tissue than 
you can make a line-caught cod out of a tall tub of 
taramasalata. Men invading a women’s racetrack or 
the privacy of their changing room are ineradicably 
men, no matter what tablets they take. It is the micro-
scope which proves the point. 

Organs aren’t hunks of offal; the fabulous struc-
tures of which they are comprised develop from co-
ordinated colonies of largely autonomous living cells 
that have taken millions of years to specialize. They 
are where your nature exists and where your sexual-
ity resides. The body may be thought of as just a bag 
of organs (two of everything down the sides, one of 
everything down the middle), but those organs are in-
credibly complicated communities of cells, each work-
ing out what to do next. Science has done so much 
to understand where the organs are and what they’re 
meant to do. We have picked the cells apart until we 
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sagittal section (kidney, adrenal gland). Meanwhile, 
the dead-center section of the anterior portions dis-
played the tongue, pituitary, and cerebellum, with the 
turbinate bones and salivary glands perfectly visible. 
Its off-center twisting reveals the lateral posterior ab-
dominal structures with a mid-cut view of the ventral 
anatomy. It’s the best such section I have ever encoun-
tered, and — paradoxically — it looks almost lifelike. 

I cut it as a wax section on a microtome to a thickness 
of 8 μm (eight millionths of a meter), which preserves 
the cell architecture while revealing the structural de-
tails. The heart, lungs, liver, and small intestines are 
instantly recognized. This is microscopical anatomy 
at its best. Its blissful perfection takes your breath 
away. Once you have seen it and contemplated its in-
tricacy, you will never think of yourself in quite the 
same way again. 

The largest area in this section is taken up by the 
brain and central nervous system, much as we might 
anticipate. The brain coordinates all the sensory input 
from the outside world and uses it to control how the 
body responds. The rat’s brain, when fully developed, 
contains 21 million neurons. Ours contains 86 billion. 
That doesn’t mean we are 4,000 times more intelli-
gent than a rat — after all, an elephant’s brain has 257 
billion neurons so, were neurons alone the criterion, 
the elephant would be three times smarter than you. 
The absolute number of neurons does not matter as 
much as the way they are distributed. The cerebral 
cortex is the outer layer, long known as gray matter, 
and the relationship to this and the inner part of the 
brain (white matter) is the crucial factor. Higher intel-
ligence requires a greater cerebral area, so the surface 
of the brain is convoluted. A dolphin’s brain is about 
the same size as ours, which has encouraged numer-
ous scholars to claim that they’re as intelligent as us. 
That’s just naive: the dolphin has far less cerebral cor-
tex than us, so their brains are smooth. 

It is the number of bodily cells with which the 
brain interacts that determines how many neurons 
are needed, whereas it’s the area of the cerebrum 
that connotes mental ability. The chimpanzee brain 
is surprisingly convoluted, which fits well with the 
fact that they are the mammal next to us in terms of 
intelligence. The octopus is also remarkably bright, 
though much of its brain power resides in its ten-
tacles, so direct comparisons aren’t realistic. I would 
add that, although the brain is the prime mover of the 
body and the center of control, all our cells can sense 
and respond. There’s a little bit of brain in every cell, 
so even if we aren’t like an octopus, our senses and 
responses are more diffuse than we like to think. Your 
entire body “thinks.”

The walnut-like body you can discern at the back 
of the brain is the cerebellum, where movements are 
coordinated. It is crucially concerned with balance, re-
lying on signals sent along the auditory nerve from 
the inner ear. It maintains equilibrium by balancing 
muscle tone, and it is crucially concerned with motor 
learning and the control of posture. The dark object 

Just half an inch in length, this spectacular section of a rat fetus at term 
provides us with a unique insight into mammalian anatomy. Everyone 
immediately notices the penis — a multi-function organ of immense 
complexity. Claims that surgeons can construct one for biological women 
who aspire to become men are absurd.
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just above it is the epithalamus, where the pineal body 
lies — an endocrine gland that secretes hormones in-
cluding melatonin, produced mostly at night, which 
helps to regulate the sleep-wake cycle and the sex hor-
mones. It’s intriguing that it is concerned with night 
and day; in some creatures the pineal body is a cen-
tral third eye. This was excitedly discussed decades 
ago, but these days isn’t fashionable, and there’s little 
about it online. The best illustration I could find in my 
own library is an Edwardian multivolume set of books 
on zoology, an era when microscopy was familiar to 
everyone. It is a fascinating image.

Now look at the base of the brain. See that dark 
hump with a comma-shaped space, right in the center 
of the head? That’s the pituitary. In humans it weighs 
no more than 0.5 g, about one-fiftieth of an ounce. Its 
complex range of powerful hormones influences the 
way the thyroid gland functions, it governs the rate 
of energy release and speaks continuously to the liver 
cells. Through its messages sent to the kidney, it helps 
control water balance and sodium reabsorption. It can 
modulate the way pain is experienced and control 
body temperature, and it is crucially involved in preg-
nancy and childbirth, even influencing the production 
of breast milk. MRI scans show that, up to the age of 
15, the pituitary gland increases in size (and is always 
larger in women), then from the age of 50, it decreases 
in volume. For such a diminutive gland, it performs 
so many tasks. 

Between the neurons are communities of glial cells 
that we always believed to pad out the brain and act 
as supporting structures holding the neurons togeth-
er. Indeed, they were named from the ancient Greek 
word glia (γλία), meaning glue. Now we are discover-
ing that they do far more — they tend to the neurons, 
produce the myelin that insulates them, and remove 
debris; now it seems they regulate demyelization and 
can even stimulate quiescent stem cells to help brain 
cells regenerate. These findings may steer us towards 
stimulating brain repair after injury. 

Spiny lizards of the genus Scleporus are the most common lizards we 
see in America. I’ll wager you didn’t know they have three eyes. The  
German zoologist Franz Leydig discovered the central parietal eye in 
reptiles in 1872. This section of the middle eye of Sceloporus  
occidentalis has all the structures you expect to find in a functioning 
eyeball. 

An annotated section of the third eye of Sphenodon punctatus, the 
tuatara of New Zealand, appears in the Natural History of Animals, 
published by Gresham in 1903. Such diagrams are now rare; few people 
have studied that middle eye. We can see the lens, retinal cup, and optic 
nerve. Even you have a third eye in modified form — the pineal gland.
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BOY-GIRL DIFFERENCES

As the fetus forms and matures, profound sex dif-
ferences emerge. Men have brains that are 10% larger 
than those of women, though women’s brains have a 
higher proportion of gray matter. In women, the pre-
frontal cortex, orbitofrontal cortex, superior temporal 
cortex, lateral parietal cortex, and insula are all sig-
nificantly larger than they are in men’s brains, while 
the ventral temporal and occipital regions of the male 
brain are bigger than those in women. As a result, the 
brains of the two sexes work differently. Women have 
better memory and social cognition skills, while men 
have superior motor and spatial abilities. Men lack the 
extent of connection between the two hemispheres of 
the brain found in women, which is why men have 
greater connectivity between acute perception and 
coordinated activity, while women have brains that 
facilitate communication between analytical and in-
tuitive processing. 

In human society it is claimed that there are dif-
ferences only because of the way boys and girls are 
reared, but there are real and significant differences. 
So many parents these days give toy guns to little 
girls and dolls to young boys, so that their preferenc-
es aren’t conditioned as they mature — but this flies 
in the face of nature. Those preferences are innate. 
Male and female brains are hard-wired to express 
their sex. Young male rhesus monkeys, given a range 
of toys with which to play, prefer to choose wheeled 
gadgets (just like typical little boys) whereas female 
monkeys select soft, plush toys with which to play 
(like young girls). Babies aged about one year choose 
distinct types of toys that relate to sexual preferences, 
long before any of them show the slightest awareness 
of gender differentiation. Nobody teaches them these 
differences; they are the result of the disparate brain 
structures that form as the embryo develops. Even 
eyes have subtle sex-dependent characteristics: wom-
en have superior color perception and peripheral vi-
sion than men, and (if personal experience counts) are 
better observers of fine detail. Men have keener long-
distance vision. There are disparities between the ears 
of the sexes, too, since women are better able to detect 
higher frequencies than men.

Our sense of smell is restricted. Other mammals, 
like dogs and rats, sense an olfactory universe that tells 
them much about their environment. Behind the nose 
in this fetus we can glimpse the turbinate bones of the 
nasal cavities. This is where such creatures smell their 
surroundings. 

Right in the middle of the fetus section we see the 

heart. It is an auricle which stands out; there is a small 
portion of the ventricle just below it. The muscle tis-
sue of the heart is unique, with an appearance that lies 
somewhere between voluntary (striated) muscle and 
involuntary (smooth) muscle fibers. The microscopic 
structure of a man’s heart under the microscope is dis-
cernably coarser than that of a woman. A man’s heart 
is larger and has a greater surface area than that of 
a woman. Although the man’s heart circulates more 
blood with each beat of the heart, a woman’s heart 
beats a little faster. Textbooks on human physiology 
give the normal pulse rate as about 72 beats per min-
ute — but that’s because they studied men. The pulse 
for a woman is closer to 80. We are also learning that 
our hearts age differently, too. In men the muscular 
ventricles become thicker with time, whereas in wom-
en they stay the same (or slightly shrink). Research 
at Johns Hopkins concludes that, over a 10-year pe-
riod, the mass of a man’s left ventricle increases by 
about 8 g, whereas in women, it shrinks on average 
by 1.6 g. The amount of blood the left ventricle can 
hold decreases with age by 13 ml in women, com-
pared with 10 ml in men. These many differences are 
now thought to be linked to the varying incidence of 
heart disease in the two sexes. Men, for instance, suf-
fer more heart attacks in their earlier years, though in 
women a similar heart attack can have graver conse-
quences. The presentation in both sexes is also differ-
ent, for the symptoms are not the same. Men usually 
report pressure around the chest and jaw and feeling 
sick; women often experience pain or pressure in the 
upper abdomen and in the neck. These differences 
have been widely overlooked. 

Nestling next to the heart is the lung. It appears 
denser in this section than it would do in life. These 
embryonic lungs have yet to be inflated with atmo-
spheric air. This is the right lung; you can just make 
out that it is formed as three separate lobes (the left 
lung has only two). Newborn boys have larger lungs 
than girls, and the difference persists throughout adult 
life, where men have a lung volume that is typically 
500 ml (about a pint) greater than women. Although 
we do not see the bronchi in this section, the nasal 
cavities that feed air to the lungs show clearly in this 
image. Those of men are bigger, and their nasal cavi-
ties are taller. The larger larynx in men projects as the 
Adam’s apple, while the male pharynx is also larger 
than a woman’s. Its cross-sectional area is greater in 
men, though it decreases slowly with age. For these 
reasons, the exchange of oxygen and exhaled carbon 
dioxide is less efficient in women than in men. 

For me, the most revealing part of this essentially  
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median section is the twist in the torso. It was this 
dramatic distortion that allows us to perceive lateral 
structures that a midline, sagittal section cannot re-
veal. Thus, we can see the right kidney — and even 
the adrenal gland — even though they are off-center. 
Those adrenal glands produce circulating hormones 
that influence a host of bodily functions, controlling 
metabolism, regulating cytokine expression, and ac-
tivating immunity, while mediating the response to 
stress. Cortisol is the adrenal hormone that helps to 
regulate blood volume, which in turn influences blood 
pressure. This crucial component also regulates how 
the body metabolizes fats, carbohydrates, and pro-
teins as sources of energy, controls inflammation, 
regulates levels of circulating glucose, and is even in-
volved in the daily sleep-wake cycle. It is the adrenal 
gland that gives its name to adrenaline, of course, the 
main fight-and-flight stress hormone. Adrenaline can 
combat anaphylactic shock, because it dilates the air-
ways, relaxes a constricted throat, and maintains car-
diac function. Epinephrine, the hormone used to treat 
acute allergic reactions, is a product of the adrenal 
glands. The male adrenal is larger than it is in females, 
though women have more adrenal stem cells with 
higher rates of renewal. Blood pressure is known to 
be higher in middle-aged men than in women, though 
the levels increase after menopause and can then be 
higher in women than in men. These sexual distinc-
tions are often overlooked in routine medical practice. 

Routine teaching of the kidney is 
wrong. In this technical diagram, 
both “in” and “out” blood vessels are 
drawn the same size. Kidneys could 
not function if this were the case. This 
erroneous image is published by the 
American Society of Nephrology, no 
less (https://cjasn.asnjournals.org/
content/11/9/1664).

In this kidney section, the blood has been replaced with red dye to 
reveal the circulation. The outgoing vessel from the glomerulus must 
always be thinner than its counterpart; this is how the pressure within the 
capsule builds up, causing plasma to separate. The pressure inside a 
kidney would be enough to inflate the tire of a truck.  
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And then there is the kidney. Its speckled ap-
pearance is immediately visible in this section. Those 
dark-staining tufts of cells are the glomeruli, where 
diluted watery solutes are separated from the blood 
by ultrafiltration. I discussed how we were taught 
about it in school in an earlier Critical Focus article 
(“New Theory on Old Leaves,” The Microscope, 61:3, 
pp 121–129, 2013), yet almost all the books and web-
sites have it wrong. They show the blood capillaries 
that lead blood into the glomerulus, and away from 
it, as being the same size. That’s a fundamental mis-
take: the efferent vessel carrying blood away from the 
capsule must always be far narrower than the afferent 
capillary. That’s how pressure builds up, forcing the 
blood to separate. 

It isn’t good enough to dismiss the kidney as a 
“filter,” for filters simply hold back larger items, while 
allowing the small ones through. The kidneys do the 
opposite: they allow all solutes out into the plasma in 
each nephron then selectively reabsorb only the com-
ponents that they know the body requires, while al-
lowing the unwanted waste materials to be excreted 
in the urine. Knowing which components to absorb 
(and which to ignore) is regulated by each cell and is, 
what, a million times more complex than mere “fil-
tration?” This all takes energy, and the kidneys con-
sume twice as much energy as the brain, and even the 
liver. Osmotic pressure in the tubules is astonishingly 
high, reaching 1,200 mOsm/kg H2O (milliosmoles, the 
osmotic pressure equal to one thousandth of the mo-
lecular weight of a substance divided by the number 
of ions that the substance forms in a liter of solution. 
No, I don’t really understand those either, though a 
physiologist in California once told me it was the pres-
sure you find inside a truck tire). 

The way the kidneys purify the blood is astonish-
ingly complicated and highly refined; you can get a 
hint of this structural complexity just by glancing at 
this underdeveloped kidney. Your kidneys typical-
ly process over 100 L of blood each day, producing 
less than 2 L of urine. The mature kidney is larger in 
men than women and contains more nephrons. Yet it 
is not just in size that the kidneys are different. It is 
now emerging that men and women possess differ-
ent patterns of transporter expression, and their kid-
neys handle salt differently. The female kidney is bet-
ter at excreting ammonia; and a host of other factors 
(from the steroid hormone aldosterone to angiotensin, 
which regulates blood pressure) are now known to act 
differently in the two sexes. Research has always been 
biased against women participants; most of the in-
vestigations in the past were on males. Only in recent 

years has there been a recognition of the profound dif-
ferences between men and women that necessitate a 
reappraisal of research into kidney function based on 
this sexual disparity. Women handle saline load bet-
ter than men. We still don’t understand why. In 2017, 
an international team from the University of Southern 
California, Los Angeles, with the University of São 
Paulo, Brazil, University of Kansas Medical Center, 
and the University of Buenos Aires, Argentina, looked 
at the sex differences in kidney function, giving the 
impression you were looking at two entirely differ-
ent species, not just two sexes (see DOI: https://doi.
org/10.1681/ASN.2017030295). There is so much we 
have yet to learn. Men and women have kidneys that 
differ in so many ways. 

Just look at the digestive system in this rat section! 
There is the tongue, and below it, nestling close to the 
bottom jawbone (the mandible, which we can see in 
cross section) is the projecting duct of a submaxillary 
salivary gland, pert and perfectly positioned for us to 
peruse. Behind the root of the tongue we can observe 
the darker-stained parotid gland, and beneath the root 
of the tongue is the small, lobular thyroid. It mainly 
produces the hormone thyroxine and also secretes tri-
iodothyronine, both hormones serving to control the 
metabolic rate. Too much of these hormones and the 
pulse quickens, gut movements increase, and you can 
even have diarrhea as a result; you may lose weight, 
become unreasonably anxious, and even have a prick-
ly sensation in your eyes. Conversely, if the thyroid 
hormones drop to a lower level, you may gain weight, 
start slowing up, lack concentration, and can even feel 
depressed. Iodine is a crucial component of the thyroid 
hormones, and (if the diet is deficient) then the gland 
will enlarge to compensate. In the English county of 
Derbyshire, deep in the Midlands, there is very little 
environmental iodine, so thyroid enlargement was 
often seen and became known as Derbyshire Neck. 
Its medical name is goiter, and — like other thyroid 
disorders — it is relatively easy to treat by administer-
ing oral iodide. Here too there are strong sexual differ-
ences, for women are six or eight times more likely to 
experience thyroid problems than men. 

In the abdominal cavity we can see the looped in-
testine, the convoluted villi that line it clearly evident, 
as they offer a vastly increased surface area for food 
absorption. In adult humans the entire digestive tract 
measures some 10 m (about 30 ft.) from mouth to anus, 
and those convolutions give it an interior surface area 
measuring more than 30 m2 (350 sq ft.), which is half 
the area of a badminton court. Why, there are apart-
ments that size. Women produce less stomach acid 
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than men, so they are liable to suffer less esophageal 
damage and fewer erosive ulcers than menfolk. The 
sphincter that exists at the top of the stomach and 
serves to prevent regurgitation, also seems to open 
and close in women with more force than in men. 
Experimental ingestion has shown that food takes 33 
hours to pass through the system in men, compared 
with 47 hours for women. This helps to explain why 
symptoms like bloating are more often reported by 
women, who also suffer more often from constipation. 

We may just discern traces of the urethra, the duct 
that carries urine to the penis. The sphincters that con-
trol the voiding of urine are structurally different in 
men and women. As its name implies, the urethrovag-
inal sphincter encircles both the vagina and urethra, 
whereas its counterpart in men is contiguous with the 
isthmus of the prostate — the band of tissue that unites 
the two halves of the gland. The structural differences 
mean that women are far more liable to express urine 
during exercise, or while laughing or coughing, than 
men. Hence the popularity of panty liners. 

OUR AMAZING LIVER

Which brings us to the liver, the largest organ 
within the body. Unlike organs like the brain or the 
kidney, the liver is not divided into discrete zones with 
specific functions. It is like a huge growth in which the 
microscopical structure is the same no matter where 
you look. Because of its homogeneous appearance, it 
is hard to conceive of the liver as a complex organ, but 
once we conceive of it as a community of cells, it is 
breathtakingly beautiful and unimaginably complex. 
Because it isn’t specialized into specific zones it can 
regenerate if damaged. Indeed, you can surgically re-
move half the liver and, in a matter of months, it will 
grow back to full size. It is unique in that respect. 

All the nutrients we absorb in the intestines pass 
via the hepatic portal vein directly to the liver, where 
they flow through minute channels between the chains 
of liver cells. Here they are sorted, selected, rear-
ranged, processed, and released into the bloodstream 
in precisely the correct form and proportions to main-
tain metabolism. The cells of the liver make their own 
decisions on what to do, guided by messages from 
the brain. It is an astonishingly complex system, and 
the cells are largely self-regulated. I daresay you were 
taught in school how the warmth of the body is gener-
ated in the muscles by the burning of glucose through 
glycolysis. I am certain that’s incorrect; although you 
certainly burn energy in the muscles when you start 
running, and do so even when prone and relaxed, the 

body’s essential heat comes from the liver. Muscular 
exertion adds to it all, and there is more produced by 
the brain (which consumes up to one-fifth of the oxy-
gen in the bloodstream), but the raised temperature of 
the blood is essentially the result of energy release in 
the liver. This is an astonishing organ: it metabolizes 
proteins, carbohydrates and lipids, acts as a store for 
glycogen, vitamins, and minerals, routinely detoxifies 
the blood so that it emerges purified, and it synthe-
sizes cholesterol, plasma proteins and blood-clotting 
factors. It manufactures bile and excretes bilirubin, 
hormones and drugs, while activating an incredibly 
complex array of enzymes. The liver makes you live.

A man’s liver is larger than a woman’s. The aver-
age in men weighs about 1,700 g (60 oz.) compared to 
1,450 g (50 oz.) in females. Women synthesize more 
circulating sex steroid-dependent plasma proteins 
than men, while men secrete higher amounts of mi-
crosomal oxidative enzymes. When men suffer liver 
damage they produce higher levels of interleukin-6 
(IL-6) than women. This protein is associated with liv-
er cancer, production of which seems to be repressed 
by estrogen, which leaves men up to 10 times more 
likely to develop heptocellular carcinoma. This is the 
most common primary cancer of the liver, a serious 
and devastating disease. Women have the advantage 
of being relatively protected. 

Throughout the length of this section, we can 
catch glimpses of the skeleton. You can see that the 
skull is tenuous and desperately thin at this stage and 
hardens only as calcium salts are deposited once the 
brain has reached its full size and shape after the dis-
tortion forced upon it by passage through the birth ca-
nal. You can make out the bony plate at the base of the 
brain, and the vertebrae are visible, with the odontoid 
process of the axis vertebra at the top, and vertebrae 
are even visible at the tip of the tail. Clearly seen are 
several of the cartilaginous intervertebral disks that 
cushion the spine. The ribs can be observed along 
with the bony pelvis. Men and women have skel-
etons that are different in many respects; the man’s 
is heavier and sturdier overall. Skeletal growth deter-
mines the dimensions of the adult body, and women, 
on average, are 10% shorter than men. Male bones are 
bigger, heavier, and stronger. Men’s heads are larger 
and their limbs are longer than women’s. However, 
women’s joints are more mobile and can bend further 
than men. The male rib cage is longer, whereas in the 
woman it is the torso that is longer because it has to 
accommodate the organs of reproduction — and still 
leave room for the displacement of the organs due to 
the expansion of the womb during pregnancy. The 
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female pelvis is markedly different from its male 
equivalent. A man’s pelvis is narrow, whereas that of 
a woman is broader, flatter, and longer and is often 
held together by flexible tendons that become softer 
during pregnancy, so that the bones can move apart 
slightly during childbirth. The female pelvis is mar-
velously adapted to its roles. 

Throughout this specimen we can see striated 

muscle, the voluntary musculature that we can con-
sciously control. It is best seen here at the back of the 
neck. As a child I was fascinated by the disposition 
of the organs in the body and was perplexed that — 
of all those I knew — there never seemed to be any-
thing named “meat.” Yet mammalian meat was what 
we saw in butcher shops. It was a revelation when I 
realized that what we called meat was in reality skel-
etal muscle, scientifically designated striated muscle 
because of its fine structure when observed under the 
microscope. Muscle microscopy has an ancient lin-
eage; Leeuwenhoek sent a paper to London in 1709 
entitled “Some microscopical observations upon 
muscles, and the manner of their production” (despite 
its antiquity, this paper has its own DOI: https://doi.
org/10.1098/rstl.1710.0067). 

The amount of muscle in the body is heavily de-
pendent upon the sex of the individual. Women’s 
bodies are about one-third muscle; men closer to 50%. 
And women are physically the weaker sex; in hand 
grip measurements, the strongest 10% of women can 
beat only the bottom 10% of men. It is in muscle struc-
ture and function that the greatest sexual disparity can 
be seen. “Meat” also contains fat, and fat in the body 
is significantly different in the two sexes: there is, on 
average, a higher percentage of body fat in women. 
A healthy man should have less than 5% of the body 
weight as fat; for a woman, there must be more than 
10% (the role of brown fat was explained in “Can We 
Beat Obesity? Fat Chance,” The Microscope, 66:1, pp 35– 
45, 2018). A man is ranked as obese if more than a 
quarter of his body is fat; for women, the amount of 
fat has to be above one-third.

Finally, there is the umbilicus and the genitals. 
Unmistakable. Whenever technicians pick out a fetal 
mammal to study, it’s the males they choose. Per-
versely, it always has been. When studying any crea-
ture, it has always been considered helpful to pick out 
one sex to use as a basis for discussion, and it’s the 
males they choose. There are two reasons why this is 
misguided: it has meant that the symptoms of disease 
— like heart attacks, for example — have been mis-
understood in women, because they were thought to 
be the same as in men. They aren’t. A woman has a 
smaller heart, and narrower blood vessels. Cholesterol 
accumulates in the small arteries around a woman’s 
heart, whereas it settles more often in the larger ves-
sels of men. Women are also prone to coronary spasm, 
and dissection of the coronary vessels; both cause pain 
which often is taken for a heart attack. During the age-
ing process, the thickness of the left ventricular wall 
increases in men, while in women it can become thin-

The pioneering microscopist Antony van Leeuwenhoek was a 
remarkable scientific observer, whose work is still unappreciated and 
misrepresented. In his studies of voluntary muscle, published in London 
in 1709, he revealed the nature of this tissue’s characteristic striations 
and the bundles of fibers of which all muscles are composed. 

When stained with hematoxylin and eosin, the structure of striated 
muscle appears — and it makes a remarkable comparison with 
Leeuwenhoek’s studies more than 300 years earlier. About one-third 
of a woman’s body is muscle, and in men it’s closer to one-half. These 
proportions can be modified by exercise, of course. 
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ner. Treatment that works for one sex may not be as 
effective in the other. There is also the greater risk in 
women of stress-induced cardiomyopathy, when the 
left ventricle can enlarge (and pump blood less effec-
tively) after intense stress. It can cause breathlessness 
and fainting, with sharp pains in the chest — symp-
toms that mimic a classical coronary heart attack. In 
fact, it’s not remotely similar, and some doctors have 
called this condition “broken heart disease” because 
it is the result of intense stress, like bereavement. Per-
haps people have died of a broken heart. 

DECODING CHROMOSOMES

And the second reason why men do not pro-
vide the best model is because the “default setting” 
for a human is actually female, not male. All human 
cell nuclei contain an X chromosome (women have 
two), while only men have a Y chromosome. This is 
far smaller, and some people say all this chromosome 
does is code for the production of testosterone. It has 
been dismissed in the literature as a “nonrecombin-
ing desert” and a “gene-poor chromosome,” even as 
a “functional wasteland.” It is the case that more than 
half its genes are repeated copies, and — because it has 
no partner in the nucleus — it cannot undergo genetic 
recombination, so it is not a great success, as chromo-
somes go. Because chromosomes are restricted to self-
recombination, the Y chromosome cannot renew and 
refresh its genes. This allows deletions to occur, and 
they can be related to a loss of male fertility. The Y 
chromosome has slowly degenerated over time, but it 
still performs crucially important functions in embry-
ology. It is the SRY gene on the Y chromosome that 
determines whether the testes develop. Other genes 
along its length determine male fertility, regulate the 
development and maintenance of the germ cells, and 
sometimes trigger the development of a tumor, go-
nadoblastoma, which can become malignant. 

Is it the Y chromosome that makes an adult into a 
man? The great majority of online reports and articles 
say so, but it is not so simple. Occasionally, the cells 
of the developing embryo with XY chromosomes do 
not respond to the male hormones, so development 
is abnormal. The Y chromosome becomes effectively 
dormant, so the testes do not develop properly, and 
they never descend. But, because the X chromosome 
is working normally, the external genitalia are those 
of a normal female. The uterus, fallopian tubes, and 
ovaries do not form and nor does the upper portion of 
the vagina, so it is shorter than normal and may even 
be absent altogether. This condition is known as an-

drogen insensitivity syndrome (AIS), and it occurs in 
about 1 in 20,000 individuals. Here is a person who 
possesses XY chromosomes, and — although perma-
nently infertile — they are genetic males with all the 
appearances of a woman. Patients are often incredu-
lous when told. 

It becomes still more complicated. Occasionally, 
the SRY gene can be translocated onto an X chromo-
some. If this occurs, then a person with XX chromo-
somes (genetically a woman) will actually be a man. 
Not only that, but a gene similar to SRY exists on chro-
mosome 17 in both sexes. If that is experimentally ex-
tracted in a mouse, and inserted into a mouse ovum 
that is going to develop into an adult, then the adult 
is male even though only XX chromosomes can be ob-
served under the microscope. 

A range of mutations has been recognized, such as 
McKusick-Kaufman syndrome, where the vagina re-
mains closed (and often, so does the anus). The other 
secondary sexual characteristics all develop normally. 
There may be heart defects too, so these individuals 
require prompt surgical intervention following birth. 
You may not have heard of Mayer-Rokitansky-Küster-
Hauser syndrome; it occurs in 1 in every 5,000 female 
fetuses. A mutated gene occurs on the short arm of 
chromosome 1, resulting in a failure of the uterus and 
vagina to develop in an otherwise normal woman.

A glance at a newborn baby, or at the image from 
an intra-uterine ultrasound scan, is used to determine 
the sex of a child. But there are many conditions that 
result in intersexuality, where the genitals do not con-
form to the expected pattern. Some are chromosome 
abnormalities, like Klinefelter syndrome in which 
there are three X chromosomes, and Turner syndrome, 
in which all (or part) of an X chromosome is missing. 
These people are women who are naturally infertile. 
Hypospadias is a condition in men, where the penis 
develops abnormally, often without a foreskin, some-
times with a curve to the shaft of the penis, and often 
where the urethral opening is not at the tip of the penis 
(sometimes urine is expelled down at the level of the 
scrotum). These men are functionally infertile. Surgi-
cal intervention can rectify some of these problems. 

Genital development can often be delayed, and 
the complex maneuvers of the billions of cells in the 
growing embryo can occasionally be corrupted, so 
that intersexuality occurs. A large clitoris in a female 
baby can be mistaken for a penis, for example. So the 
popular ideas on sexual differentiation are misguided. 
That popular attribution of manliness is not defined 
by having a penis, or a gland that looks like one; or 
even having a Y chromosome. We cannot justify the 
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religious contention, either, that sexual relations are 
solely for the purpose of procreation. Recreation is im-
portant, too. The genitals, and other areas of the body, 
are aroused during sexual congress and their role in 
providing pleasure is unrelated to reproduction. There 
are strong impulses to copulate, and many people con-
strue that as the only purpose of having genitals, but 
in an enduring and loving partnership between two 
humans, there are numerous other means of sexual ex-
pression that can be overwhelmingly powerful. It isn’t 
just that mythical G-spot, or the clitoris, for women 
have numerous erogenous zones (the most powerful 
of which, as many have observed, being the brain). 
Copulation can kill. A German survey of 32,000 cases 
of sudden death showed that 600 had been triggered 
by intercourse, and other studies provide similar re-
sults. Menopause protects older women from the 
risks of pregnancy and allows them unfettered sexual 
pleasure without the unwanted interruptions of men-
struation. Erectile dysfunction may be a protective 
mechanism that is designed to discourage copulation 
in elderly men at risk, but — since we seem fixed only 
on penetration — they never realize how there are oth-
er means of arousal that loving couples can embrace. 
People often say the pleasure of orgasm is such that 
they almost died, but in 0.2% of deaths it wasn’t “al-
most” … the mounting pleasure can prove fatal. 

The twofold nature of the sexual experience — de-
light and reproduction — have long preoccupied mor-
alists and religious authorities, who perceive some 
guilt in people enjoying it all. Men? Fertilize your 
woman, then purify yourself. Women? Lie back and 

endure penetration, for your duty is to ensure the con-
tinuity of the species. You’re said to be driven by ani-
mal instincts, by lust and inevitability. Being carried 
to the heights of blissful pleasure by sexual interaction 
isn’t meant to be part of the process. 

Many ancient religions resort to crude surgery to 
minimize sexual pleasure and sanctify genital muti-
lation of both sexes. The genitalia are rich in sensory 
nerves. We can identify Meissner corpuscles, named 
for their discoverer Georg Meissner, who first record-
ed them with his co-worker Rudolf Wagner in 1852. 
They detect light touch. 

There are numbers of Pacinian corpuscles too, 
named after Filippo Pacini, who wrote about them 
in 1830. These are oval sensors a millimeter long 
that respond to repeated touching and vibration and 
were first discovered under the microscope in 1718 
by Abraham Vater and his student Johann Gottlob 
Lehmann. Once scientists recognized that these sense 
organs work as they do, it was tempting to conclude 
that stimulation would invariably result in sexual 
pleasure. However, although these minute organs 
collect tactile signals and transmit them to the central 
nervous system, it is the brain that works out what to 
do next. 

The clitoris (analogous to the penis in males) is 
richly endowed with a range of these pleasure-sensors 
and can be a source of exquisite sexual delight, so the 
bigoted religious authorities say it’s best if we cut it 
off. In some religious practices, parts (or all) of the la-
bia are also snipped away, and infibulation — where 
the vaginal opening is partly closed, allowing only 
menstrual blood to escape — is still practiced. Fortu-
nately, campaigns against female genital mutilation 
have become prominent in recent decades, though it 
still persists in countries ranging from Indonesia to 
many African nations and takes place illicitly in some 
immigrant communities in Western countries. It is a 
vile, painful, and pernicious practice.

The light microscope has also revealed a range of 
similar sensory receptors in the foreskin, and several 
religious movements insist that should be cut off, too, 
lest men experience sexual pleasure from it. Circum-
cision is claimed to be a healthy option for men, just 
as the practitioners of female genital mutilation claim 
that the procedure purifies the body, by removing 
parts that can turn unhealthy. In fact, the foreskin pro-
tects the delicate glans, and its unfolding aids pene-
tration. Men need their foreskins. All such procedures 
are genital mutilation, and — although circumcision 
is widely practiced in America, where some 80% of 
males are routinely circumcised — the practice is 

This ovoid body in the center is a Meissner corpuscle, a curiously 
complex sense organ that can detect delicate touch if the overlying 
membranes in an area 3–5 mm in diameter are moved as little as 10 μm. 
The corpuscles respond actively to vibration between 10–15 Hz and are 
believed to detect the sensation of slip at the surface.
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harmful and should be curtailed. It is not uncommon 
for the foreskin to be tight, in which case some gentle 
surgery can rectify the problem, but that’s a curative 
procedure. Genital mutilation denies both men and 
women their rights, and is an assault that should be 
stopped, wherever it still occurs. 

SEX BEYOND HORMONES

Behind all these impulses lies the quest for love. 
Pair bonding is not confined to mammals, for birds 
and even fish will pine for a lost mate. We all know 
that love is the single driving force that would have 
us climb the highest mountain (or swim the widest 
sea) and is so powerful that people will kill under its 
influence — and sometimes get away with murder. 
A generation ago, crime passionnel was accepted as a 
defense in France, and murderers who were found to 
have killed under the influence of passion were usu-
ally given a two-year sentence. It also was an accepted 
defense in Latin America. Yet, until recently, there 
has been little academic research into its power; and 
even now, there’s not much. Scientists like to think of 
physiology in terms of chemicals wafting round the 
body, and they think this is true of love. They imagine 
that pheromones lead inevitably to sexual enticement 
(young men have bought vials of the stuff and won-
dered why nothing happened). It is claimed that love 
actuates the neurotransmitter dopamine, known to 
chemically stimulate the pleasure centers of the brain. 
Levels of serotonin decrease, until the finely tuned 
chemical balance “causes” love, or so they claim. Sex 
hormones are seen as the chemical causes of gender. 
Yet eunuchs can copulate. Men with their hormones 
suppressed can experience the most exquisite sexual 
pleasure, while women after an oophorectomy and 
total hysterectomy — and without hormone replace-
ment therapy! — can be at their sexual peak when 
they’ve been deeply in love for decades. The cells of 
the bodies attune to each other. They communicate 
the sexual experience in ways science cannot compre-
hend, and lovers sense what their partner experiences. 
Simultaneous orgasm is the norm among stable, lov-
ing couples. A study at the University of Michigan in 
2022 showed that almost two-thirds of older women 
(aged between 50 and 80) were satisfied with their 
sex lives, and research from Duke University shows 
that 20% of people over 65 say their sex lives are better 
than were when young. 

Once, while getting changed for a lecture in Chi-
cago, I saw a woman on daytime TV announce that 
“without sex hormones, there can be no sex,” and I 

daresay many people believe that. We remain rooted 
in the mechanical and chemical explanation of sexual-
ity; the low sex drive people experience is dismissed 
by medics as hypogonadism, as though some gland 
somewhere isn’t performing as it should. As long as 
we are transfixed by the overriding importance of 
copulation in sexual relationships, we will never real-
ize the great spectrum of expression that lies beyond 
reach. Tantric sex is an accepted school of thought that 
embraces some of these principles, but sexual rela-
tions in humans can involve a vast spectrum of plea-
sures, of which copulation is just one driving force. 
Lustful sex centers on satisfying one’s self, whereas 
loving sex aims to pleasure your partner. Areas of the 
body, from nipples to neck, breasts to buttocks and 
from elbows to earlobes, can acquire a special sensual-
ity of their own. 

Our understanding of sex is fragmentary and mis-
guided, and its latest manifestation is the curious claim 
that a person can be whichever sex they choose. The 
current fashion is spreading across Western society as 
journalists and commentators (always keen to seem 
part of the zeitgeist, and never willing to be thought of 
as behind the times, no matter how stupid the claim) 
jump aboard the bandwagon like flies on a jam donut. 
This is the burgeoning field of transsexuality, where a 
person of one sex is convinced they should be anoth-
er. A man who wishes to become female simply has 
treatment to lower levels of testosterone and is dosed 
with female hormones. When the levels of testoster-
one are low enough, they can act as a woman. This is 

Traditional, crudely sharpened iron blades to mutilate the genitals of 
youngsters are still widely used in Africa (and in immigrant communities 
in the West). Female genital mutilation is widely condemned across the 
U.S., though male mutilation through circumcision is commonly regarded 
as culturally acceptable.
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the greatest assault on womanhood of the new millen-
nium, and it is a travesty. Similarly, a woman who is 
inwardly convinced that she belongs in a male body 
can be surgically modified, given a projecting flap of 
tissue in place of a penis and treated with testosterone. 
Current conventions encourage them to act in every 
way according to their new gender; indeed, there are 
countries where you can alter a birth record to show a 
change of sex. New York State legalized the amending 
of birth records over a decade ago, though it’s still not 
legal in New York City. Britain now has a law that is 
medieval in its implications: someone who decides to 
change sex can now obtain a certificate to say that’s 
who they are. Every cell in the woman’s body is fe-
male, sure; but the piece of paper says they’re a man. 
In America, Elon Musk’s son Xavier had the Los An-
geles Superior Court change their name to Vivian and 
registered as a woman, mainly to disavow any con-
nection with their father. In California, Chloe Cole 
was given testosterone and a total mastectomy at 15 
and told she could live her life as Leo. She has now 
realized the truth and is distraught. Although the 
western world is in a state of permanent panic to keep 
up with this trend, the objective realities of sex remain 
unchanged. Youngsters are being fed a trendy myth, 
taught to them by middle-aged mentors who should 
know better, that gender is a matter of choice and sex-
change surgery is the answer. 

We now have men in every sense, men whose ev-
ery cell is male, whose every bone, every muscle, every 
gland is masculine, men with bigger bodies and larger 
bones, more muscle and stronger limbs, and with a 
penis like every other man, wandering into women’s 
changing rooms and embarrassing the occupants, cop-
ulating with prisoners in a women’s jail, intimidating 
distressed women in their own washrooms, fathering 
children with women (other women, that should be), 
and towering over female athletes (whom they are al-
ways likely to beat) just because they decide to. After 
decades in which women found their voice, they are 
faced with men — who may be dosed with hormones, 
but who are male in every respect — invading their 
world. Claims of civil liberties are being used to justify 
these new imperatives, though the individual freedom 
of a woman to associate in private with other females 
is a matter I would rate far higher. 

We have women, with every characteristic of 
womanhood, being dosed with testosterone until they 
sprout beards and can be legally identified as men. 
Many have fleshy projections cut from parts of their 
bodies and stitched in place to look like a penis. Cur-
rently, specialists are developing plastic hydraulic cyl-

inders that can be implanted, to allow them to simu-
late an erection. This is all feasible — but it’s being 
done to a female body, every cell of which they are 
comprised commemorating that immutable fact. 

People have a vast range of inner convictions. A 
man in Japan (known only as Toko) is convinced, as 
are many others, that he ought to be a dog. He has 
spent $16,000 on a man-sized dog suit that he wears 
to live out his sincere desire for a canine existence. 
Such dysphorias are powerful and can be overwhelm-
ing. Sexual dysphoria is very real and is rapidly be-
coming more common. The sense of unease — that 
someone is trapped in a body whose gender they can-
not accept — can be overpowering, even resulting in 
suicidal impulses. Depression, anxiety, and unremit-
ting dissatisfaction are common, and good-hearted 
people can only pour out compassion to despairing 
individuals trapped in their predicament. There are 
several layers of answers: when people are impelled 
to believe something that conflicts with facts, it can be 
possible for them to receive counselling that restores 
reality. Or it might be feasible to obtain therapy that 
would allow them to live with their disability. You 
might, as a last resort, propose that surgical modifi-
cation was the only way to resolve the issue … but 
no matter how ingenious the surgeon, the sex of the 
person will not change. Their cells know which sex 
they are meant to be and external intervention can do 
nothing to change that. 

We like to imagine that we can control nature with 
a knife and a few chemicals; but we cannot. Once you 
look at life as I do, where each living thing is a com-
munity of cells and not a mere machine that you can 
alter at will, then you would see the cruel absurdity 
of it all. On rare occasions, the sex of a baby can be 
wrongly diagnosed at birth, and a change to correct 
the record to reflect the reality is clearly justified. But 
now we are entering a phase where someone has only 
to declare that they belong to the opposite sex, and 
that’s what they’re encouraged to do. If you’re a mi-
croscopist, none of this squares with what we know to 
be the realities of living. Tens of thousands of children 
are currently in a state of high anxiety, because they 
are uncertain of their sex. Women find unshaven men 
invading their changing-rooms, or joining them in a 
refuge where once they felt safe, and this fashionable 
movement is denying the separate sexes their sense of 
self. It all rests on this curious conviction that crude 
chemistry determines who you are. It doesn’t. Since 
the first few weeks of gestation, you have almost cer-
tainly developed into a male or a female. There are 
countless hormones at play, biological messages being 
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exchanged, cellular instructions followed, and at birth 
your sexuality has been laid down by biology. 

The cells in a trans woman are certainly in a state 
of confusion — they’ve been specialized as male since 
the earliest stages of development, and the fact that 
they are suddenly marinaded in unfamiliar levels of 
a hormone they weren’t expecting cannot affect their 
fundamental nature. A trans athlete competing in an 
all-women event is taller, has muscles that are larger, a 
bigger heart, longer limbs, more bodily power, and in-
ternal organs that function in a way only a man’s can. 
It’s absurd to pretend otherwise, though commenta-
tors who have tried to understand this have been os-
tracized. Yet — even though trans athletes competing 
in women’s events are always likely to overpower 
their female opponents — in the end, it’s the women 
who win. Men don’t live as long. They lose antibody-
producing B cells faster than women, and their biolo-
gy in their later years is unstable compared to women. 
Women live longer than men, five years more. 

POLARIZED VIEWS

A century of progress for the women’s movement 
has been struck out by people insisting that a man can 
be a woman any time they want. Take the case of J.K. 
Rowling, who commented on a definition of women 
as “people whom menstruate.” I think that’s a dread-
ful definition! When you consider the young girls who 
haven’t started and the post-menopausal who long 
since stopped, that discriminates against half of the 
women in the world. Even so, Rowling wrote: “People 
who menstruate. I’m sure there used to be a word for 
those people. Someone help me out. Wumben? Wim-
pund? Woomud?” Yes, not very clever or conspicu-
ously articulate, but gently amusing in its own way. 
She later emphasized her love of her trans acquain-
tances but questioned the practicality of the definition. 
And for that? She was ostracized. Rowling was ban-
ished from all the Harry Potter 20th anniversary cele-
brations. When the HBO Max television documentary 
“Harry Potter 20th Anniversary: Return to Hogwarts” 
was announced, the actors lined up to condemn her, 
and Rowling, who created it all, was excluded. To ban-
ish the person who made them wealthy and success-
ful, simply so that they could espouse some ridiculous 
(if fashionable) notion, reveals them to be vacuous and 
devious opportunists. 

No longer are the public instructed by mentors or 
informed by the press. The young are led by online in-
fluencers who are themselves addicted to trends and 
easily led astray by current quirks or by someone who 

pays. What matters now is being on message, rather 
than being truthful. In May 2022, the British National 
Health Service launched free female-to-male trans-
gender surgery for people who (at that time) say they 
want it and censored their online pages about cervical 
cancer and breast-feeding so words like “woman” or 
“mother” were banned. A British member of parlia-
ment, Stella Creasey, assured the London Daily Tele-
graph that “a woman can have a penis.” That same 
month, Ricky Gervais had an international audience 
bubbling with laughter for mentioning: “Old-fash-
ioned women, the ones with wombs” and claimed 
worldwide attention simply for stating the obvious. 
The BBC and are presenting programs about “preg-
nant people” rather than mothers, and are teaching 
children as young as nine that, to be happy, they 
should understand there are 150 genders. Meanwhile, 
a colleague’s 12-year-old daughter was reprimanded 
in class for calling Julius Caesar “he.” Teachers in K-12 
public schools are now instructing pupils that their 
gender is a matter of personal inclination.

Youngsters are being bludgeoned with this sense-
less propaganda, though the biological factors that 
played their part as the sexes developed cannot sub-
sequently be overridden. Recognizing this reality has 
reasonable folk ostracized, for a new class of com-
mentator insists that — if you disagree with some-
thing they espouse — you must (by definition) hate 
it. A key lime looks like a lemon (it’s yellow), and it’s 
only when you analyze it that you realize it’s actually 
a lime, but acknowledging the difference does not 
mean that you hate key lime pie. Those pernicious 
people who label anyone who aspires to understand 

The vogue for promoting fashionable slogans, no matter how absurd and 
unscientific, has been documented in the Daily Mail, which noted these 
changes by the British National Health service. After 2,000 years of 
documented struggle for equivalence by women, these current  
obsessions deny women their very existence.
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realities as being full of hate are a scar on modern so-
ciety. My most influential relative was my dear Aunt 
Nell, who scandalously wore tailored men’s trousers 
in the 1940s and smoked a man’s pipe. She lived with 
a woman partner, belonged to a London club, stud-
ied journalism, and would have pioneered the trans 
movement. I adored her for all her bossy manner and 
superior attitudes. For me, that new sense of aware-
ness and open acceptance has been long overdue. We 
must extirpate this “hate” nonsense. We saw it with 
the un-American accusations leveled against honest, 
objective individuals who were blacklisted during 
the McCarthy era. It happened again in the time of 
President George W. Bush, when “You are with us, or 
against us” surfaced again.1

This polarization of points of view is mass hys-
teria, whipped up by miscreants, and slavishly fol-
lowed by public figures who are keen to show they’re 
up with the latest trend and frightened to be thought 
of as out of touch.

We fail to teach youngsters in school what they 
need to know about life afterwards. Just as children 
must be instructed how to walk, draw, write, and eat 
with cutlery, the boys need to learn how to be honor-
able young men, and the girls how to flourish as cre-
ative, powerful women. Women are discriminated 
against in almost every aspect of society; they have 
more menial jobs, they earn less than their male coun-
terparts, there are fewer in positions of authority. They 
are rarely encouraged to express themselves as wom-
enfolk but are persuaded to emulate men. They’re told 
to wear masculine suits to work and to take up sports 
like boxing and soccer traditionally preferred by men. 
Why, those bloodthirsty woman pirates of previous 
centuries, like Mary Read and Anne Bonny, had to dis-
guise themselves as men in order to join ship. Few pio-
neering women microscopists were permitted to iden-
tify themselves; and when they did, they were often 
ignored because of their sex (“Forgotten Women Who 
Lit the Way,” The Microscope, 68:2, pp 139–150, 2020) no 
matter how important their discoveries. 

Wars are started by men. Men are the perpetra-
tors of mass shootings. It is men who buy guns and 
who try to say that a mass shooting is due to mental 
illness, social deprivation, drugs, or whatever — heed-
less of the fact that it is only their guns that make the 
shooting possible. Women are often greater negotia-

tors and — when they do fight their way to the top 
— they are among the most memorable characters in 
history. Think of influential world leaders, and you 
would call up names like Kennedy, Eisenhower, and 
Churchill. But think on Golda Meir, Queen Elizabeth I,  
Queen Victoria, Indira Gandhi, Isabel Perón, Benazir 
Bhutto, Angela Merkel, Aung San Suu Kyi, Margaret 
Thatcher — those great names are among the most 
clever, powerful, and influential leaders the world has 
ever known. Currently, the courageous prime minster 
of Finland is Sanna Mirella Marin, brought up by les-
bians, is facing Russian aggression with more confi-
dence and brain power than the men. New Zealand’s 
prime minister Jacinda Ardern led her nation through 
its worst-ever terror attack, through earthquakes and 
volcanic eruption, and successfully guided her people 
through the pandemic. Both women are in their 30s 
and both are mothers. Male Western leaders could 
learn much from their example. Why women should 
be encouraged to be like men is beyond me.

Calling people women when they’re male, or men 
when they’re not, is an abnegation of human rights 
and sensibilities. Find a decomposing body in the for-
est and you would record it as a man, even if the birth 
certificate had been changed to say “female.” This 
wave of mass hysteria flies in the face of facts, and we 
will look back at it as a curious perversion. 

A decade ago we adjusted our opinions as new 
facts emerged, but now reality is compromised by 
social media. Sociologists and surgeons are prey to 
these whims; and teenagers, instead of being nurtured 
as young men and women, are taught that gender is 
a matter of choice. This flies in the face of reality, no 
matter how construed. Within a few years, the courts 
will be flooded by distressed litigants seeking dam-
ages for their mutilated bodies and desecrated aspi-
rations. We no longer teach the young the realities of 
biology or the role of the living cell, and soon we will 
suffer the consequences.

It is that rat section that reminds me how we all 
began: as communities of cells with their own sense of 
destiny, each knowing what to do and when to do it, 
so a little bundle of translucent cells becomes a fully 
flowered adult with all the wonders of intellect and 
disparate identity that we know and respect. Little 
wonder it’s my favorite slide. Each of those cells knew 
where it was going, and what it had to do, and every 
organ is forming beautifully, just as it should. Yes, I 
could’ve wiped off that eye-catching tiny penis with 
the corner of my thumb and even steeped the section 
in estrogen for a while … but it would still be male. 
Nothing in the world could change that.

1President Bush never said those words. He actually stated: “Either 
you are with us, or you are with the terrorists.” It was Benito Mus-
solini in the 1940s who used to state in his fascist speeches: “O con 
noi o contro di noi” — You are either with us or against us. People 
seem to have forgotten that’s where it began.


