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Clifford Dobell 41

life, as he saw the fateful sixties approaching, his despondency increased and a
tragic note appeared in his letters to friends, for there remained so much of his
life-programme to accomplish, and though he felt himself still young, the
time for action was growing short. In June 1949 he wrote: ‘I am now told
definitely that the Institute expects to move out to Mill Hill in November,
and that thereafter I shall have no facilities for continuing my present work.
So I have just five months in which to finish off the work of a lifetime (and dis-
card for ever what can’t be finished). My last year of office is to be spent in
“writing up my results”, so that everything is cleared up by the time I reach the
age of sixty-five, when I shall be unemployed and theoretically unemployable’.
It was the prospect of being ‘theoretically unemployable’ that really troubled
him now. He knew it was inevitable that he should retire at sixty-five, but
without even a small laboratory such as he had occupied while salaried, there
was no possibility at all of carrying on research during his years of living on
a pension: and without the company of his ‘animalcules’, life seemed quite
blank. In September of that year his wife took some photographs of him in the
old laboratory which he had occupied for thirty years. Commenting on one of
these (the frontispiece to this article) he wrote to one of us on 6 December
1949: ‘I can't believe that it shows me at the end of my days as a protozoologist
—despite the fact that everything indicates that my time is nearly up'. These
words—in one of the last letters he ever wrote—proved to be prophetic, for
on 10 December Dobell had a cerebral haemorrhage, after which he lingered
on in a semi-conscious condition for a fortnight, dving on 23 December 1949,
He was thus mercifully spared the empty years he so much dreaded.

We now turn to Dobell's scientific work. His precocity was remarkable,
for by the age of thirty he had published all but one of his general protistological
papers. Most scientists have some cause to be apologetic for their juvenilia,
but even Dobell’s early work is singularly flawless and mature. His paper on
Copromonas (1908a), written when he was only twenty-two, put him at once
among the protozoologists who were going to count. In this work he demon-
strated the whole life-cycle of a new flagellate, including its sexual phase,
Since syngamy has been conclusively established for only one or two other
holozoic forms in the heterogeneous class of Mastigophora, this observation
_ in itself justified the sub-title of the paper, ‘A contribution to our knowledge
of the Flagellata’. In a paper on the intestinal protozoa of frogs and toads
(19098), he dealt with the less spectacular organisms—chiefly flagellates—
which had received scant attention from zoologists since Ehrenberg described
them as best he could sixty years earlier. He also gave the first adequate account
of Entamoeba ranarum, the study of which served as a good introduction to
his future work on E. histolytica, the causative organism of amoebic dysentery
in man, which is morphologically indistinguishable from the parasite of the
Amphibia. In his precise study of all these protozoa, the cytologist never gets
the better of the naturalist, who sees their structural details, and makes the
reader see them, as organs in living creatures, The labour involved in sorting
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Protista from an entirely subjective point of view'. “The cell theory was a great
generalization, but a generalization that was purely verbal.” Dobell admitted
that he was not the first to criticize this theory, but to him belongs the credit
of providing an alternative interpretation. He believed that the Protista are
organized on quite a different principle from that of other organisms. The
arguments he used are so cogent that his thesis is now generally accepted among
biologists: even elementary textbooks nowadays are at pains to explain that
the Protozoa should be described as ‘non-cellular’ rather than as ‘unicellular’.
The logical conclusion from this assumption was that the Protista could no
longer be regarded as ‘simple, lower, or primitive’, and that there is no justifica-
tion for a phylogenetic system that derives the multicellular organisms from
the Protista as we know them. Ten years later (Dobell & O’Connor 1921)
he maintained that the Protozoa should rank as a sub-kingdom of the animal
kingdom and that the four great classes into which they are usually divided
should be raised to the status of phyla. He also believed that these micro-
organisms were ‘likely to yield very valuable information regarding many
obscure biological phenomena’, and in a letter to one of us (1918) he said:
‘Biology is now about where physics and chemistry were in the time of Bacon
and Newton: and it is going to come out of the ditch in the same way’.

The interest aroused by the ‘Principles’ can be judged by the fact that it was
translated into Russian and Italian. There is evidence that Dobell intended
to deal with this subject more extensively, for among his papers there is an
unfinished manuscript of a book entitled The elements of protistology: an intro-
duction to the study of non-cellular organisms. The text of only the first part,
which is an amplification of his ‘Principles’, is available, but the scope of the
second part is indicated in the table of contents.

Of Dobell's papers appearing between 1912 and 1915, the majority deal with
the bacteria and with protistological genetics. Among the protozoological
papers of this period there is one on amoebae (19144) that provides an object-
lesson on how to set about the study and classification of these amorphous
microorganisms, where only nuclear structure, peculiarities of mitosis and
encystment provide reliable criteria to ‘specific’ characters.

There can be no doubt that his most important contribution to general proto-
zoology is the monograph on Aggregata eberthi (1925a) upon the study of which
he was engaged intermittently for sixteen years from 1908 onwards. This
paper deals with the life-history and chromosome cycle of a coccidium living
alternately in two hosts—cuttle fish and crab. He elaborates certain points
in the cytology which he thinks may be of general application within the group
of Telosporidian Protozoa and which support his previous contention that, in
nuclear features as well as in their body-architecture, the Protozoa stand quite
apart from multicellular animals. He considers that the nucleus of Aggregata
should be described as ‘a nuclear system’, for in every adult it is essentially
binucleate, one of its nuclei lying within the karyosome of the other. He believes
that this nuclear structure is characteristic of the Coccidia in general. He
further demonstrates conclusively the haploid nature of Aggregata at every
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emetine bismuth iodide (E.B.I.), which was adopted as a standard by the War
Office Dysentery Committee—of which he was a member—and by the Ministry
of Pensions. The results of the protozoological investigations carried out
“during the 1914-1918 war by Dobell himself, or under his direction, are incor-
porated in a number of special reports issued by the Medical Research Com-
mittee (later Council) (1917-1921). As no epidemiological investigations of
amoebiasis have subsequently been carried out on a comparable scale, while
the position regarding this disease has remained virtually unchanged, these
reports still serve as an important source of information to all medical men and
parasitologists interested in the subject.

The vast knowledge and experience of the human intestinal protozoa which
Dobell gained during the war was consolidated in the form of two books. One
of these, The Amoebae living in Man (1919), is—as the sub-title indicates—'A
zoological monograph’, embodying a careful revision of all the contemporary
knowledge of these parasites, which are fully described and shown in illustra-
tions executed with the author’s usual skill. This monograph is justly regarded
as a classic: though written thirty years ago, it is still an indispensable guide
for all serious students of protozoology and tropical medicine. The other book,
The intestinal Protozoa of Man (1921), was originally conceived as a joint work
with F. W, O’Connor—whose name it also bears—but was actually written
entirely by Dobell. It is a valuable practical handbook on these parasites for
medical men and alse for zeologists, containing accurate accounts of all the
known species, and dealing with the diagnosis and treatment of the protozoal
infections. The value of both these books is enhanced by the fact that they were
based largely on the author's own original researches on this group of parasites,
on which by that time he was a recognized authority.

During that period he also became interested in the human coccidia. It is
now known that man may be infected with coccidia of the genus [sospora,
but in the years between 1915 and 1926 it was thought that he might also
harbour coccidia of the genus Eimeria, of which three species were described,
one by Wenyon and two by Dobell. However, in 1926 Thomson & Robertson
demonstrated that these Eimeria were merely coccidia of fish. Although Dobell
(19194, 1921a) was not the first to attribute eimeriid parasites to man, and the
last-named investigators had—in common with other parasitologists—them-
selves previously accepted the same view, the entire blame for the misinterpre-
tation was put on him and some critics made of this episode an occasion for
sneers as unseemly as they were unjust. This was, perhaps, the only serious
slip he ever made, but he erred in good company.

The discovery by Boeck & Drbohlav in 1925 of the first reliable method for
the cultivation of the intestinal protozoa found an immediate response from
Dobell, who saw that it afforded the means of elucidating in vitro the complete
life-histories of the amoebae living in man, as well as of studying their bionomics
and response to drugs. He first set out (alone, and in collaboration with Patrick
Laidlaw and Ann Bishop) to improve the culture media, devising new ones
and modifying the old ones, until he had at his disposal a number that were
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The vigour and contentment of Dobell’s monkeys became famous among his

-visitors. He kept all his monkeys as personal pets, and actually gave more
attention to their diet, health and well-being than he gave to his own. Work
of such perfection could hardly be delegated to assistants: for years it had
entailed upon him an almost invariable seven-day week, and he was able to
take only rare holidays for short periods. The outcome, however, was a
series of remarkable investigations, published over fifteen years (1928-1943)
under the general title Researches on the intestinal Protozoa of monkeys and man,
and representing a body of new and secure knowledge of permanent value to
biology and medicine.

In the first—and most important—paper of this series (1928), he gave a
fully illustrated description of the life-history of E. histolytica, as observed in
cultures. Using new methods, he succeeded in obtaining its complete develop-
ment outside the human body and observing for the first time all stages in the
hatching of the cysts and the subsequent transformation of the hatched organ-
isms into ordinary amoebae again. For this part of the life-cycle he proposed
the term metacystic development. Ten years later (1938a) he published a
detailed account of the life-cycle of E. coli, which was a pendant to the paper
on E. histolytica, its frequent companion in the human bowel. The exact
account of the comparative development of these closely related and medically
important parasites had long been a desideratum of medical protozoology.
With the publication of these two papers the complete life-cycles of the two
most important intestinal amoebae of man were fully elucidated. The next
organism to be studied in cultures by Dobell (1940b) was Dientamoeba fragilis.
Though of no obvious importance to the physician, to the general protozoologist
this curious binucleate organism proved to be the most interesting of all the
intestinal Protozoa of man. A careful study of its cytology and development
showed that the binucleate condition commonly seen in this amoeba actually
represents an arrested telophase stage of mitosis, the apparently granular
structure of the nuclei resolving itself into a constant number of chromosomes,
Furthermore, it became evident to Dobell that Dientamoeba was not a true
amoeba but an aberrant flagellate closely related to Histomonas, the protozoon
causing the disease known as Blackhead in turkeys, from which it differs in
the absence of a flagellated stage. The last published paper in this series (1943)
was devoted to the cytology and life-cycle of Endolimax nana: it contained new
observations on the mitosis and the first account of the metacystic development.
In concluding this paper, Dobell wrote: ‘Of the five species of amoebae which
live in the human intestine, I have now worked out the complete life-histories
of four’, adding (in a footnote): “The fifth—Jfodamoeba—is still under investiga-
tion, and I hope to describe its life-history later’.

That he had already made considerable progress in this direction is evident

- from the Report of the Medical Research Council for 1939-1945, and from his
letters to us. In one of these (10/11/44) he states that he has studied all the
division stages of lodamoeba, but has not yet drawn them; and in another
(11/1/47) he says: ‘So far as I know, I am the only person who has hitherto
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h the last instalment of the Researches is still unpublished and another
(on fodamoeba) is irreparably lost, Dobell practically fulfilled the mission which
he undertook more than thirty years ago, namely to work out the complete
life-histories of the amoebae living in the intestine of man. The contemporary
state of knowledge on these organisms was clearly and exhaustively set forth
in his monograph (19196), while most of the unknown facts regarding their
course of development and bionomics were subsequently discovered by Dobell
himself and described in the series of researches referred to above. Among the
questions which interested him was the pathogenicity of Entamoeba histolytica.
In the monograph he expressed his strong conviction that it was an obligatory
tissue parasite, invariably producing intestinal lesions in man; but his subsequent
work on cultures of this amoeba and on its behaviour in monkeys caused him to
change his opinion and to admit that it was capable of leading a commensal
existence.

These researches are a lasting monument to one of the finest protozoologists
of this or any time. They can be characterized in his own words (19195) as
‘the work of a biologist and not of a medical man—of one whose chief interest
13, and has ever been, in the Protozoa themselves and not in the diseases which
they produce . . .". There can be no doubt, however, that his researches were
also of fundamental importance in the study of the protozoal diseases, and that
he himself never lost sight of the practical bearing of his investigations. Thus,
he wrote (1931a): “T'o the casual onlooker it may seem absurd to devote years
of intense effort to the solution of a problem which apparently possesses merely
systematic and academic interest’. But to this he adds: ‘Since E. histolytica
is . . . a cause of painful disease in Man, it is obviously in his own interest to

learn everything possible about this organism... . . Consequently, we want
to know—and know certainly—whether the several histolytica-like species of
Entamoeba frequently found in other animals . . . are, or are not, of the same

species as our own parasite. We want to know this not only for the sake of
advancing zoological knowledge, but also for our own protection: we want
accurate information regarding the host distribution of E. histolytica in nature,
because such knowledge is not merely of academic interest but also of practical
personal importance.’

We cannot dismiss the account of Dobell’s scientific work without referring
again to its quality. Most of his researches during the last quarter of a century
were carried out concurrently, and it took years before he was satisfied that the
results were ready for publication. His experiments, which were performed with
meticulous care and precision, are described in the greatest detail. Some would
say that his accounts of the work are unnecessarily detailed; however, since
they leave nothing unsaid and anticipate every possible criticism, a future
investigator studying the same problem could confidently take Dobell's last
paper on any aspect of it as his starting point, without having to wade through
the papers by other predecessors. We have Dobell's own testimony to the
almost superhuman labour entailed in this work. In one place (1934) he writes:
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disputation was all part of his intense and uncompromising regard for truth
and accuracy in scientific research. Any departure from his own high standard
in these essentials, such as shallow thinking and avoidable errors of observation,
was to him anathema, and he felt it his duty to say so. On the other hand, he
promptly recognized the merits of a good piece of work and always gave it
unstinted praise. His outlook could not be better stated than in the words of
Leeuwenhoek, which Dobell has already applied to himself (1932): ‘As I aim
at nothing but Truth and, so far as in me lieth, to point out Mistakes that may
have crept into certain Matters; I hope that in so doing those I chance to censure
will not take it ill: and if they would expose any errors in my own Discoveries,
I'd esteem it a Service: all the more, because "twould thereby give me Encourage-
ment towards the Attaining of a nicer Accuracy’.

In addition to his original investigations of the Protista, in which Dobell
was professionally engaged, he had always showed a deep interest in the history
of protozoology and bacteriology, and to this he devoted most of his spare time,
reading and writing at home: ‘mostly at the dead of night . . . after a hard
day’s work at my own research, and with another similar day in the laboratory
before me’. His knowledge of the history of his own branch of science and of the
personalities engaged in it was extraordinary. There can be no doubt that, among
his contemporaries, he was the greatest authority on the history of protistology.

For our appreciation of Dobell’s historical work we have been fortunate in
having the assistance of Professor F. ]J. Cole, F.R.5., whose notes have been
freely drawn upon in writing the following lines. Dobell's interest were first
directed into the historical channel in 1909, when he was studying the intestinal
Protozoa of the Amphibia. He was surprised and greatly interested to find
that they had already been seen and described by Leeuwenhoek in 1683 and
1702. He then began to study Leeuwenhoek systematically, and discovered
that he had described some thirty-five species of Protozoa in sufficient detail
to enable most of them to be identified by the specialist. In 1915 he drew atten-
tion to the fact that the Dutch microscopist had in 1683 described a case of
Mendelian dominance in the rabbit, and, in 1920, he established beyond question
that Leeuwenhoek was the first, in 1681, to observe intestinal protozoa in man,
and had left a description from which it was possible to identify the organism
as the flagellate Giardia intestinalis. In 1922 he found that, as early as 1674,
Leeuwenhoek had described the oocysts of the coccidium FEimeria stiedae in
the rabbit. Dobell maintained that these were ‘the first microscopic observations
on the Protozoa, the first of any parasitic protozoon, and the first of any species
of the Coccidia’. In 1931 he published an important bibliographical paper, in
which he announced that thirty-two of the earliest of Leeuwenhoek’s letters,
which had not been included in the Dutch and Latin collected editions of his
works, were not lost, as had been generally assumed, but were practically intact
in the Archives of the Royal Society. All this material has been incorporated
in the complete correspondence of Leeuwenhoek, now being published in
Holland by the Leeuwenhoek Commission.
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- coining generic and specific names. In 1947 his historical studies acquired a
new direction when he detected in a Scottish bookseller’s catalogue, and pur-
chased, a manuscript volume entitled Kincardine Papers: Letters from Robert
Murray to Alexander Bruce. This collection comprised 116 letters written in
English between 1657 and 1673 by Sir Robert Moray, who was the first President
of the Royal Society before the Charter. Dobell (19474) traced the devious
history of this important volume and presented it to the library of the Society,
which, as he remarked, was the obvious resting place of the transcripts after
all their adventures.

Dobell’s literary gift found fullest expression in his biographical work. In
addition to Leeuwenhoek’s life-history described in the monograph, he wrote
a series of obituary notices, containing his appreciation of the life and work of
biologists whose point of view or personality attracted or inspired him. The most
outstanding of these is the masterly article on his oldest friend, Sir D’Arcy
Thompson (1949), which was also the last paper published during his life.
His obituary and commemorative articles are as meticulously documented as
his strictly scientific papers, and usually disclose details not commonly known.
The remaining ones are devoted to the following persons: T. R. Lewis, L.
Joblot, C. G. Ehrenberg, B. Grassi, W. 5. Perrin, R. v. Hertwig, V. Lambl,
M. Siedlecki, F. Vejdovsky, J. Drbohlav, H. S. Jenmngs, C. A. Kofoid and
W. Bulloch. He could have written many more biographical sketches, for
stored in his memory was an amazing collection of personal information and
anecdotes about living and dead protistologists, with which he liked to entertain
his friends. However, the publication of some of the startling revelations he
made might have been actionable under the law of libel. Closely connected
with his historical work was his passionate interest in books, which he collected
with love, expert knowledge and with money which he could sometimes ill
afford.

We have already noted that most of Dobell’s historical work was done in the
night. He first developed this habit at Cambridge, when preparing for his final
examinations. He discovered that he really needed only five hours’ sleep, and
after that he regularly devoted the early part of the night till 3 a.m. to reading,
writing and studies outside his professional duties. He maintained that the
normal healthy man does not require more than four or five hours’ sleep; but
this was a degree of asceticism to which few could aspire with impunity. He
proved, however, that he himself could ‘take it’: throughout most of his life he
remained astonishingly healthy and he retained his youthful vigour up to the
last. Most of us thought that he would live to a very great age.

Dobell's scientific connexions and interests can be judged from the following
list of British and foreign learned societies to which he belonged (the year of
admission is given in brackets). He was a Fellow of the Royal Society (1918),
of the Cambridge Philosophical Society (1907); Member of the Marine Bio-
logical Association (1910), Fellow of the Royal Society of Tropical Medicine
& Hygiene (1917), of the Zoological Society (1919), of the Royal Society of
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jectivity of the artist’s outlook. He recognized this clearly, when in one letter
(4/10/34) he referred to “The everlasting conflict between the artistic 1mpulse
and the scientific mood, which are the elements in my composition’, and in
another (31/1/37) said: ‘I always realize the difference between feelings and
thoughts, and I am always able—through long practice—to control my actions,
even if I can’t yet master my emotions’. Even as artists go, he was exceptionally
temperamental, and subject to violent emotional fluctuations—of enthusiasm or
distaste for his work, or indeed for life itself. Time and again he wrote of
‘this fearful depression of mind’ that would overtake him without warning or
seeming cause, and of ‘acute pessimism, if there is such a malady’. The words
‘long practice’ quoted above, are significant, for much of this distress sprang
from a subconscious revolt against the unrelenting severity of his self-discipline.
For he was determined to work by ‘dry light' alone. ‘Dry light’ is Bacon’s
siccum lumen, by which, according to Dobell, ‘he meant the light of the intellect
uncontaminated—or not wetted—by the emotions or will’. To live as well as
to work by a dry light may in the end be searing, and it is fortunate that his
emotions were not entirely under his control in the world outside the
laboratory.

Other sources of Dobell’s melancholy mood were the anxiety and frustration
arising from an inadequate income, on the one hand, and his early upbringing
on the other. A man of expensive tastes, he could seldom afford to indulge them,
and very early he found himself financially responsible for his father's debts
and for the support of his mother—who lived to be ninety. The extreme short-
ness of money in his youth cut him off from much that he saw his contemporaries
enjoying and knew that he could appreciate better than they. And, when at
Cambridge, the consciousness that even what he had to spend was borrowed
money was bitter experience for one so proud. “The ideal condition for work’,
he wrote in 1932, “—a large income, fixed and absolutely secure, and no family
of any kind—are, I am afraid, unattainable in this life. I have always done
my best to avoid entanglements with other people’s lives, and to earn enough
for myself: but the longer one lives, the more one seems to get involved in the
general tangle of humanity, and the less possible does financial independence
appear to be! When I think of the complications in all our lives, I often wonder
how it is that I—or anybody else—ever manages to get any work done at alll’
Yet five years later (1937) he cheerfully accepted the ‘complication’ of marriage.
His wife was Monica, daughter of Alfred Augustus Baker, and step-daughter
of the late Professor William Bulloch, F.R.S., one of Dobell’s best friends.
The marriage proved a very happy one, and for the last twelve years of his life
he enjoyed understanding and support such as he had never known from another
human being.

Probably a contributory cause of melancholy came from the memory of a
difficult childhood, which had left a feeling that the whele world was against
him and produced the offensive-defensive reaction characteristic of Dobell in
his relations with most people. He had a reputation of being intellectually
arrogant and difficult to get on with; and people resented his caustic tongue and






























