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Preface

The “Principal Diseases of Lower Vertebrates” presents the material
published by Heinz H. Reichenbach-Klinke between 1957 and
1962 in three separate volumes as ‘‘Krankheiten der Aquarien-

_fische” (Alfred Kernen, Stuttgart), “Krankheiten der Amphibien’ and
‘‘Krankheiten der Reptilien”” (Gustav Fischer, Stuttgart). The scope of
the work has been enlarged with material contributed by E. Elkan
who has also done the translation. We have tried to extend the patho-
logy of fish beyond that of the species kept in aquaria. The scope of fish
pathology is, however, widening so rapidly at the present time that no
textbook can ever hope to be completely up-to-date even for a short’
period. Representatives of the main groups of parasites affecting fish
have been presented as far as possible. : '

Experience has shown that those who-keep, or are interested in, one
kind of lower vertebrate will sooner or later also take an interest in one
of the other groups. It was therefore thought expedient to include what

* is at present known of lower vertebrate pathology in one volume, even

at the risk of some repetition where fishes, amphibians and reptiles -
suffer from similar diseases or are the victims of identical parasites.

Since with the exception, perhaps, of the fishes, the lower. verte-
brates are of little economic importance, little attention had been
paid to their diseases until the day when their usefulness in the labora-
tory was recognized. Since then, a host of highly technical papers on the
pathology and the parasitology of lower vertebrates has appeared in
journals inacocessible to the general public. Even so,'the textbooks on
pathology, bacteriology, zoology and parasitology devote &t best only
very little space to the diseases of animals not classified as “‘domestic”
or “agricultural”.

In trying to fill this gap we have been aware of the fact that we are
dealing with an almost unexplored area of science, and that our know-
ledge in this field is expanding rapidly. Even so it is hoped that the book
may be of use to those interested in any specific problem and may help
them to locate the original papers dealing with that particular item.

No attempt has been made to make this book in the widest sense of
the word “‘popular”. The disciplines of anatomy, physiology, pathology
and zoology are too complicated in their demands of some basic know-
ledge of the relevant terminology to make that possible. Yet it is hoped
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that the book-—and particularly the illustrations—may be of use to those
who keep lower vertebrates for scientific and non-scientific purposes.

If, in many of its parts, this book reads like a pure textbook of para-
sitology, this is simply due to the fact that, as we descend the evolution-
ary ladder, more and more diseases are due to parasites and the primary
and secondary damage they cause. A basic knowledge of parasitology is
therefore indispensable for anyone wanting to keep fish, amphibians or
reptiles in good condition.

The production of this book would have been impossible without the
kind permission. of editors of various scientific journals to reproduce
material and illustrations first published in their pages. This refers
particularly to the Zoological Society of London, The British Herpeto-
logical Society, Nature, the Journal of Protozoology, Cancer Research,
Copeia and ethers. To all of them and the many individual authors
who gave us permission to use some of their material, we are sincerely

- grateful,

Acknowledgements are equally due to the German publishers Alfred
Kernen Verlag, Stuttgart, and Gustav Fischer Verlag, Stuttgart, who
generously allowed us to reproduce material published by them under
the titles quoted above and who were kind enough to agree to our plans
for this English edition in one volume. Finally we wish to thank Acad-
emic Press, London, for their helpful collaboration in the production of
this book.

Particular thanks are due to a number of authors who allowed us to
use or to photograph some of their material; in particular Dr. E.

. Amlacher, Berlin, Mr. C. Arme, Leeds, Dr. W. Foersch, Munich, Dr.
P. Ghittino, Turin, Dr. W. Meyburg, Bremen, Dr. T. Roskam, Ijmuiden,
and also the Bavarian Institute for Experimental Biology, Munich, as
well as to two technical assistants in the Department of Chemistry of
the same Institute, Miss H. Amtmann and Mr. W. Schlagbauer, who
assisted in the execution of some of the drawings.-

Since both authors hope to continue working in the field of lower
vertebrate pathology they will be grateful to receive relevant material
dead or alive. A great deal of collaboration between zoologists, para-

_sitologists and pathologists will be needed before a complete text of

‘lower vertebrate disease can be written.

H. REICHENBACH-KLINKE

- Ja’nuarg) 1965 E. ELRAN
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Cravemm 1
Method of Investigation

A, SympTOMS OF DisEASE—LIFE SPAN oF FisHES'

No diagnosis of the disease that has befallen an animal can be made

without proper investigation and,-if possible, extended observation of -

the ‘‘patient”. Just as our knowledge of the number of possible diseases
of animals increases year by year so must our methods of investigation
multiply and become more and more complicated. Equally, it must
be retnembered that many symptoms may not be typical of one disease
only but may be present in many quite unrelated conditions.

The fish, an actively motile aquatic creature, necessarily shows its

own characteristic range of symptoms. One of the first symptoms to

be observed is usually a change in the normal mode of smmmmg Loco-
motion, obviously out of control, becomes aimless: the fish swims jerkily
and in small ciroles, is unable to keep on an even keel, or to raise itself
when it sinks to the bottom. In extreme cases the loss of equilibrium
can go so far as to make the fish swim upside-down, the abdomen
turned towards the surface. If symptoms like these appear among fish
under observation one specimen should be sacrificed for investigation.

Less serious, perhaps, are attempts on the part of the fish to scrape

along stones or to butt against the wall of the container in an attempt
to rid iteelf from irritating parasites attached to its skin. -
+ The reoogm'tion of feeding anomalies is extremely difficult. Complete -

refusal to feed is not necessarily a sign of illness. Many fish fast while
their ovaries mature simply because, besides the enormously swollen
ovaries, there is no space left for the other intestines. Also, like many

other animals, a fish may take only one special kind of food and starve

to death if this is not available.

‘Loss of colour and general pallor is a typical and alarming sign
usually caused by metabolic or circulatory disturbances. Bacteria
and microsporidia, affecting the skin or the muscles, may cause the
same symptoms. On the other hand a fish may lose colour for lack
either of light or of oxygen, if not of both, without being orgamoa.lly
diseased. If the discoloration is confined to circumscribed areas of the
skin, parasites should be suspected.




4 PART I. FISHES

The appearance of an abnormally dark discoloration may equally
be a sign of disease, particularly if the patches are black or brown.
They may often be caused by the presence of subcutaneous parasites.
Dark spots accompanied by local swelling may be due to tumours.

General degeneration of the skin occurs in the course of metabolic
disturbances. It usually starts at the fins, which look torn and shredded,
and continues with patchy losses of epidermis, haemorrhage and the
development of ulceration. To this group belongs a kind of inflammation
of the skin characterized by rough scales. In severe cases the scales
may stand out at right angles.

Even a slight dullness of colours that should be brilliant may be of
importance, particularly if the cornea of the eye is involved. It need
hardly be mentioned that any swelling or protrusion of an eye must be
regarded as a grave symptom.

Parallel with diseases of the skin, skeletal degenerations develop,
affecting the jaws, the gill covers, and finally the spine and the tail,
which may become shortened and distorted.

Apart from the localized symptoms the general behaviour of the fish
should be watched, particularly if an otherwise active specimen hides
in dark corners and seems unable to move its fins normally.

A seriously diseased fish, when caught in the net, fails to make the
typical jerky movements in an attempt to escape. The absence of this
escape reflex must be regarded as a grave symptom, particularly if it
is accompanied by an absence of eye movement. The normal fish moves
its eyes in relation to the source of light striking the tank. Absence of
these eye and escape reflexes deserve particular attention where other
symptoms of disease may be lacking.

The observer who knows his fish and their normal behaviour well
will easily notice one of the many symptoms mentioned and this will
allow him to isolate the affected individual before the disease has
spread to others.

Symptoms due to disease should be distinguished from signs of old
age. To assess these we should have some information on the expecta-
tion of life in the fishes.” This varies from about 3 years for small
species to about a hundred in large ones. Some of the observations
available are set out on p. 5. '

B. KiLrLING AND DETAILED EXAMINATION OF SPECIMENS

Laboratories equipped to carry out such examinations prefer to
obtain their material fresh and as soon after death as possible. The
ideal method would therefore be to chill the dead fish and send it to
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Average expectation of life

. Bpecies v (years)
Nannostomus aripirangensis Meinken -8
* Amia calva L. 7
Pristella riddles Meek 8
Danio malabaricus Jerdon 9-6
Lepidosiren paradowus Fitz < 10
Anguilla anguilla L. 10-11%
Pterophyllum scalare C. & V. 11
Hemichromis bimaculapus Gill : 14
Oorydoras paleatus Jenyns 16
Melanotaenia nigrans Rich. 17 .
Puntius lateristriga C. & V. 18
Clupea harengus L. ‘ 18
Puntius semifasciolatus Gthr, 19
Puntius binotatus C. & V. 20
Eleotris marmorata Blkr. 20
Gadus callarias L. 25
Carassius carassius auratus Bloch 30
“Flatfish” . 60-70.
Acipenser ruthenus L. ’ 72
Hwuso huso L. upto 75
Stilurus glanis L. up to 100
Cyprinus carpio L. up to 100

* If migration and ovulation is suppressed 55 and more

" the laboratory in a Thermos fask. It should be remembered that
haematological, bacteriological and virological examinations cannot
be carried out on fixed material. The dissection of many of the in-
testines, too, is much more difficult in material that has been passed
through formaldehyde or alcohol. On the other hand it must be con-
gidered that post-mortem fish material deteriorates within 1-2h,
particularly in the hot season. If, therefore, conditions should be
particularly favourable, diseased fish should be sent in alive, in large
cans holding water with oxygen sufficient for the journey and water-
weeds to counteract excessive shaking, It is now possible to send small
live fish with about a litre of water in a well closed polythene bag
suitably packed in a cardboard box by rail. If available, some oxygen
can be blown into the bag before closing it. Water plants will not
produce oxygen in the dark but they will protect the fish from trauma. .
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In the case of external parasites answers may be expected soon. Any
microscopical investigation, particularly those involving bacterial
culturing or cutting of sections, may take one to several weeks.
If more than one diseased specimen is available, the laboratory will be
glad to have several, which will allow the use of a variety of methods to
find the cause of the disease.

Fish can be killed by the time-honoured method of a blow on the
head or by decapitation. Chemical methods, however, which do not
damage any part of the fish’s body, are much to be preferred. Ether
and chloroform are miscible with water in sufficient quantity to effect
anaesthesia or death. Urethane (2-5%,) can be used for the same
purpose. Among the latest arrivals MS 222 Sandoz (Basle) has become
popular, Kodak recommend Quinaldine in low concentration.

The following parts deserve our particular attention: skin, including
eyes; nasal aperture and lateral line system; gills and oral cavity; blood
and intestinal contents; brain and spinal cord; muscles; peritoneal
cavity and the remaining intestines and reproductive organs.

The skin is first inspected with a hand lens which will reveal any of
the larger ectoparasites. Smears are made next and examined under
the microscope. Later the fish may be scaled and skinned so that the
gkin can be examined for dermal or subcutaneous cysts. Among the
ectoparasites we may expect to find bacteria, flagellates, ciliates,
sporozoa, gyrodactylids, metacercariae, parasitic copepods and fungi.

The gills are dissected out after removal of the gill cover. They may
be the seat of bacteria, flagellates, ciliates, sporozoa, trematodes and
fungi.

As in many human diseases the blood picture often gives a hint of
the nature of the disease, but the usefulness of blood counts and of the
determination of the relation of white to red corpuscles is limited if
we are in ignorance of the normal figures for the species. These figures
change in the presence of parasites and in more than one species an
unparasitized specimen would be difficult to find. Nor can we be sure
that laboratory-bred animals will give figures comparable with those
normal to the species in its natural environment. Gross leucocytosis,
in particular eosinophilia, is however significant. The white blood
corpuscles found in fish are lymphocytes, monocytés, neutrophile
granulocytes and eosinophile granulocytes. Fish have no bone marrow
and the leucocytes develop in lymphoid tissue in the kidney where it
lies dispersed between the uriniferous tubules. In selachians (cartilagi-
nous fish) such tissue is also found between the mucosa and the
muscular coat of the oesophagus. The acidophile granules in the
leucocytes of rays are much larger than those of higher vertebrates



