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forgotten since the 1600s i .
quarters of the Royal Sacie ne of
the world’s oldest m‘m
have been re-discovered by a ¢
tist, Brian Ford. The specimens tell the story
.of the birth of modern biology. even
include the very tissue in which it was first
discovered that there were such things as
cells. The find has been hailed as the most
exciting discovery in the history of the mic-
roscope.
n van Leeuwenhoek was the in-
‘genius who first prepared the
A draper by trade, he became

rested in microscopes and the study of
gical material in his late thirties. It was
a brand new branch of science; the world’s
first known microscope dates from 1590.
The word microscope was first coined in
1625, seven years before Leeuwenhoek’s
birth. His first serious work was done when
he was 40, but he kept up his activities until
he died at the age of 90 in 1722.

Micrographia

Leeuwenhoek seemed to have been in-
spired by an English book on the micro-
scope written by Robert Hooke. He visited
London just when Hooke's book, called
‘Micrographia’ was at the height of popu-
larity. In it were engravings of familiar

specimens — from lice and fleas to moulds
and crystals — including some remarkable
studies of cloth specimens. To the draper
Leeuwenhoek this would have been
enormously attractive, and after his return
to Holland he began to make tiny micro-
SCopes.

The design he favoured was described by
Hooke in the Preface to ‘Micrographia’.
Hooke explained how to melt a tiny bead of
glass, to polish it using jewellers’ abrasives,
and then mount it against a hole punched
in a small metal plate. Leeuwenhoek’s finest
lenses probably gave him a magnification of
up to 500 times. His best surviving lens,
locked away in the University of Utrecht,
magnifies 266 times, and is good enough to




| glass, the lens,
mounted over a hole
in a metal plate, was

held up to the eye

and focused using a
screw which altered

lens. Three of
Leeuwenhoek's
original prepara-
tions show just how
carefully he worked.
After 300 years,
instantly recog-
nizable, a water
flea stares out at us
(top right); another
slide shows a long-

talled rotifer
(centre) and a third

shows a section
through plant tissue
[{bottom). When
compared with the
view through a
modern phase-
contrast microscope
it is surprising how
well the original tiny
lens performs. Also,
Leeuwenhoek had
devised surprisingly
sophisticated
techniques for pre-
paring specimens.

study bacteria with ease. It is amazing to
realize that these tiny and primitive micro-
scopes gave the same sort of magnification
and definition as the highly engineered op-
tical instruments of today.

Leeuwenhoek became an obsessive ob-
server of living things. He carried lice
around with him, hidden on his body, to
study their development. The drawers and
cupboards of his home were filled with dry
and decaying specimens of animal tissues
for study with his tiny microscopes.

Despite his lack of any scientific training,
Leeuwenhoek was indeed the founder of
modern biology. His studies of corpuscles,
bacteria, pond life, spermatozoa and the
structure of living creatures set in train the
modern era of microscopy. He even ob-
served nuclei inside living cells.

Leeuwenhoek’s career was effectively
launched in 1673 when he was introduced
to the Royal Society through a letter writ-
ten by a compatriot, Reinier de Graaf.
Leeuwenhoek began to send specimens to
the Royal Society of material he had pre-
pared for inspection with his microscope.

One letter he despatched said, ‘I have sent
you and your curious friends some small
particles, cut off with a sharp razor, cork,
the pith of elder and the white of a quill’,
The specimens were stored on squares of
paper, each folded over four times to make
a small packet.

It was these very specimens that Ford
discovered 307 years later, still attached to
the original letter. Leeuwenhoek sent over
many other preparations including some
sections of the optic nerve of a cow and
some dried pond material that contained
many species of microbes he had disco-
vered. All the specimens uncovered by Ford
proved to be in remarkably good condition.

A legend

Leeuwenhoek became something of a
legend in his own time. He was elected to
Fellowship of the Royal Society and re-
ceived visits from such distinguished people
as Peter the Great, Czar of Russia and the
English Queen Mary I1. Despite all his activ-
ity as a lay scientist of international acclaim
Leeuwenhoek could only speak Dutch. He

had to rely on friends to translate scientific
papers written in French and English in
order to keep abreast of developments in
the field of microscopy.

Just how fine Leeuwenhoek’s specimens
actually were emerged when Ford pre-
pared the sections of elder pith and cork for
analysis in a modern electron scanning mic-
roscope in the Department of Zoology at
Cardiff University. Coated with a fine layer
of gold, to make them electrically conduct-
ing, the specimens were displayed with
three-dimensional clarity. Each was cut as
fine as would be the case if they had been
prepared in a modern botany laboratory.
The regular edges showed how perfectly
sharp, Leeuwenhoek’s razor edge had

For the first time in history, a leading sci-
entist'of today was able to inspect speci-
mens from the earliest days of microscopy.
But this was not the most exciting experi-
ment Ford planned. He flew with selected
sections to Holland, and with the assistance
of the head of the University Museum in Ut-
recht, Dr. Peter Kylstra, carefully mounted
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