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Anatomy of Gray’s 

In Galen’s Greece, dissecting 
a human corpse was strictly 
taboo. To gain insight into the 
human body, anatomists instead 
dissected monkeys, dogs and 
pigs, an approach that led to 
certain misconceptions. Galen, 
for example, thought the human 
liver had five lobes like a dog’s, 
rather than two. 

During the sixteenth century, 
the Belgian anatomist Andreas 
Vesalius corrected many of 
the ancients’ errors. Having 
dissected unclaimed corpses 
and the bodies of executed 
criminals, he authored the first 
heavily illustrated anatomy 
book. Still, the study of anatomy 
held no practical value until 
the mid-nineteenth century, 
when chloroform, the earliest 
anesthetic, was discovered. The 
surgeon’s territory widened to 
many new areas of the body; as 
a result, medical students had 
much more to learn.

Henry Gray, a surgeon and 
lecturer at St. George’s Hospital 
in London, saw the need for a 
new sort of medical textbook. 
He invited Henry Vandyke 
Carter, a fellow anatomist and 
talented illustrator, to co-create 
what has become perhaps the 
most famous medical text. 
First published 150 years ago, 
Anatomy Descriptive and Surgical 
quickly became known as Gray’s 
Anatomy and was officially so 
named in 1938. (Though Carter 

originally received 
equal billing, a later 
editor removed his 
name in 1909 for 
reasons unknown.)

Gray’s was not the 
first text of its kind, 
but it gained acclaim 
for the clarity of its 
descriptions and 

the beauty of its illustrations. 
Carter and Gray had dissected 
countless cadavers, using 
little from previous textbooks. 
The book was larger than the 
typical pocket-size medical text, 
making the illustrations more 
readable. For further ease of 
use, Carter labeled anatomical 
structures with their names 
rather than with tiny numbers 
that obliged the reader to 
flip to a key elsewhere in the 
book, as was customary. And 
at 28 shillings it was eminently 
affordable.

Since 1858, it has been 
translated into more than a 
dozen languages and has sold 
millions of copies worldwide. 
Each new edition is a little 
bulkier than the last as medical 
knowledge continues to 
expand—and each bears less 
and less resemblance to the 
original. The current edition 
(the thirty-ninth) includes 
high-resolution CT scans of tiny 
anatomical elements such as 
the inner ear’s petrous bone, 
which Gray and Carter could not 
have observed. It also comes 
with a CD-ROM that provides 
nine “fully rotatable, strippable 
anatomical models,” as well 
as a regularly updated online 
component. Alas, all of Carter’s 
wood-block illustrations have 
been replaced by scans, photos 
and other drawings, and very 
few words are Gray’s. 
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Each February the World Health Organization announces 
the strains of influenza expected to circulate in the North-
ern Hemisphere the following winter—and thus identifies 
which should be targeted by the year’s flu vaccine. WHO’s 
projection requires calculated guesswork; the flu virus is 
constantly evolving, accumulating small mutations through 
a process called antigenic drift. What’s more, because it 
takes months to make, test and distribute the flu shot, the 
forecast must be made nearly a year in advance. The stakes 
of prediction are high; each year, seasonal flu sickens 
hundreds of millions of people and kills some 500,000.
    A recent study published in Science sheds new light on 
how flu viruses evolve and migrate around the world. 
Armed with this knowledge, scientists may be able to refine 
their forecasts of the flu strains most likely to cause 
epidemics and to better select viruses for the vaccine. 

Have Drift, Will Travel

Flu Central //

For the Science study, an international team led by Colin Russell and Derek 
Smith, both of the University of Cambridge, analyzed 13,000 samples of 
influenza A (H3N2) virus—the major cause of flu-related illness and 
death—that WHO’s Global Influenza Surveillance Network had collected 
across six continents from 2002 to 2007. Specifically, the team measured how 
well each sample bound to antibodies against a protein called hemagglutinin, 
which is found on the virus coat. Hemagglutinin triggers the body’s immune 
response to flu; changes in this antigen can allow the virus to escape the 
body’s defense mechanisms. 

The scientists plotted their binding data on a new type of map that plots 
“antigenic distances,” tracing alterations to the hemagglutinin in their 
samples during the five-year study. They found that the samples changed by 
at least two units of antigenic distance per year, thus warranting 
modifications to the vaccine. These analyses also allowed the researchers 
to track the spread of flu strains around the globe.

Several months later, the flu 
strains make their final 
stopover in South America, 
seeding epidemics in the 
Southern Hemisphere 
winter before mostly dying 
out for good. Even if viruses 
do manage to return to the 
Asian incubator, people 
there are probably immune 
to the old strains, and new 
ones would already be 
circulating.

When the viruses in the influenza 
vaccine are well matched to the 
predominant circulating strains, 
the flu shot is 70% to 90% 
effective, as has been the case in 
16 of the last 20 U.S. influenza 
seasons. But last year, two of the 
three strains were not good 
matches, and the vaccine was 
only 44% effective.

Because the shape of the 
hemagglutinin molecule largely 
determines the corresponding 
antibody, it is the only portion of 
the virus WHO routinely 
sequences. Expanded sequenc-
ing of whole genomes could 
provide additional markers for 
tracking the flu. Researchers in 
the United States and England 
are now doing exactly that—and, 
crucially, stepping up surveil-
lance in Asia.

Refining Prediction

New flu strains generally emerge first in East and 
Southeast Asia. For reasons that aren’t well 
understood, the virus prefers the rainy season in 
the region’s tropical zones, while in temperate 
areas, such as Beijing, it thrives in winter. Overlap 
in the timing of these epidemics means the flu is 
always circulating somewhere in the densely 
populated region. Widespread travel and trade 
probably spread the virus from country to country, 
much like relay racers pass a baton.

Six to nine months after new flu 
strains appear in Asia, they 
surface in Australia, North 
America and Europe, a pattern 
likely resulting from heavy air 
traffic between these continents 
and Asia. 

Flu Central 
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