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Invertebrates in the medical service of man:

Figure 2: Bonellia viridis

Part 1 — The Biotherapeutic Worms

Phylum ECHIUROIDA; Class: BONELLIIDAE
The Spoonworm — Bonellia viridis

This species is a marine worm which is found in crevices and
holes on the seabed, from where its proboscis projects, feeling
around for food. Its beneficial role in medicine has yet to be
determined but studies carried out by the Chemistry Department
of the University of Malta have shown that the animal contains
a substance named bonellin which causes haemolysis of
erythrocytes, besides exhibiting other in vitro bioactivity such as
depressing oxygen uptake of spermatozoa.”
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Invertebrates in the medical service of man:
Part I — The Insect Surgeons

maggots Into wounds for the purpose of debriding the
ction 1 ring wound, writin st “ During my service in the hospital in
Danville, Virginia, | first used maggots to remove the decayed

b snwvisaged by the Galenic theor
| tissue in hospital gangrene and with eminent atisfaction. In
the procedunr a single day they would clean a wound much better than any
in the latter e 20k 0 . agents we had at our command.. I am sure | saved many lives
by their use, escaped septicaemia, and had rapid recoveries ]
wlucing wriggling worms

ehrate su

the biotherape ) retions ch I'he thought of intentionally int
yus wounds rather than opt for a clean surgical

Medicinal lee [ r s have been used as in gangrer
surgical assi debridement brings visions of medieval horror to doctors
trained in a modern sterile hospital environment Few of
the doctors practicing in Malta today have experienced the
surgical capabilities of fly maggots | do however recollect
one case of a maggot-performed amputation during the
late 1970s. This occurred in a rather neglected geriatric

fermale patient who had been admitted to the surgical ward

with gangrene of the terminal part of one foot When her
home dressings were removed, the nurses were shocked to
it within

see a mass of wriggling mag

the dead tissue of the foot. The
Consultant Surgeon shocked everyone

w deciding to utllize the maggots as

his assistants rather than undertake
surgical debridement in a medically
unstable individual. Within a few days
s the dead tissue had been completely

wigh the agpols 5 M removed by the insects and the dead

at the B hone remnants fell off, leaving a clean
it the benefi [ . v N “surgical” healed plane. The patient

noted. N i . - I recovered fully enabling discharge into
B a residential home

['he real founder of modern maggot
therapy or wound myiasis was Willlam
Baer (1872-1931), Clinical Professor of
Orthopaedic Surgery at the Johns
Hopkins School of Medicine in
Maryland. He first experienced the
therapeutic '||-.n-r|rm!\ of maggot surgeons during the First
World War. In 1928, he set out to experiment with the use
of maggots in the treatment of intractable osteomyelitis in
children. Repeated successes encouraged him to use the
technigue more widely, unt il several of his patients developed
tetanus. In response (o this complication Baer set out 1o

noted the beneficial ef L develop a suitable sterilizing process of the larvae and the eggs
ommenting tha X ] Other workers enthusiastically took up this work and in the

vith ma ar i ience these absence of any equally effective alternative for the treatment
of osteomyelitis or infected soft tissue injuries, the use of
maggots spread quickly during the 1930's. These developments
however coincided with the development of the antiblotic era
which gave an effective medical therapeutic option By the
mid-1940s, the enthusiasm for maggot therapy virtually ceased
and maggot therapy was only used sporadically



A resurgence of interest in m it therapy recurred in
the late 1980°s when Robert Sh
and physician in Los Angeles, noticed healthy infecti

wrms . He

nan, an entomologist

free tissue in a leg wound crawling with

established an insectary in California to breed mag

for clinical use, and carried out the first control
showing that maggot therapy significantly increases the

ich lower

rate of healing of chronic pressure sores - at m

cost than the usual regimen of repeated surgery and

antibiotic treatments. The results of these preliminary
investigations indicated that maggot therapy offered
s over other wound treatments currently

several advant:
employed. Maggot therapy has since grown in popularity
and has met with success in Europe. It has recently been
used in Germany, Hungary, Sweden, Belgium and the

Ukraine. In 1996, the International Biotherapy Society

was founded to investigate and develop the use of living

organisms, or their products, in tissue repair, and the

first in a series of international conferences on ma il

therapy and other similar topics also took place in that

year

Other members of the insect family have also been
+ since ancient times. Hindu

utilized in surgical pract
to 1000 B.C. describe the use of ant

writings dating
mandibles [or closing incisions and wounds I'he insect’s
head is positioned so

that the two parts of

the mandible are

«d on either side

situa
of the cut. They are
»d 1o bite
thus holding the

then alloy

wound shut like staple
stitches. The ants’
bodies are then pulled
off, leaving only the
heads and jaws locked
in place until the
wound heals. Ant
stitching is reportedly
still used by primitive
societies in Brazil
today. In Algeria and
Turkey, beetle
mandibles were the
stitches of choice

Honey has long been recognized as a sweetening food product
and an ‘over-the-counter medicine being utilized not only to
make certain medicines palatable but also to sooth chest
infections. It has also found use as a wound dressing, this
medicinal function being described by the ancient Egyptians
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discoveries concerning the role played
by chemicals in nerve impulses.

Squid research was hampered by the
difficulty in breeding these animals in
captivity. Several species of squid were
experimented with but problems were
encountened either because the species
was 100 small or because it generally lived
in cold waters. Finally, in 1987
experimentation with the wanm-water
species Sepioteuthis lessoniana yielded
g results and presented researchers
aboratory-bred animal. The
cephalopods have been useful in
elucidating physiological information on
membrane biophysics, the ion channel,
neuron development and injury, cell
biology, muscle biomechamies, brain
physiology, chemical neural reception,
vision and oculomotor functions,
equilibrium receptor systems, behavior
and neural pharmacology, transmitier
functions, melanin synthesis and
developmental biology.

Phylum: Arthropoda: Class
Merostomata: Order: Xiphosura
Horseshoe Crab ftas polupd
Another
mvertebrate

contributor to the
understanding of
neural processes
was the Homseshoe
Crab, Much of
what we know
i about the function
of our eyes is the
"i;f.é result of studies

= that began over 50
\I.-'I.I'\ d}lllll "'I.

€ I.n}v compound

eyes of the hm-x}n. crab. Its eyes have a
rLI.:ln.LI) simple construction, and the optic
nerve is readily accessible. In addition, it is
easy 1o keep Limudies alive in the lsborstory,
making it an ideal animal for eye research
The comea of Limudis eyes was first
examined in 1782, while the 19th century
was 10 result in the mvestigation into the
structure of the median cyes (each with a
single lens) and the luteral eyes (composed
of small hexagonal eyes called ormmariclic)
Physiological studies on the electrical
impulses in the horseshoe crab optic nerve
were camied out in 1928 by Dr. H. Keffer

ants

Hantline, whereas in 1932, electrical
responses were recorded for the first time

a single visual receptor of the Limudus
ye. In 1967, Dr. Hartline was awanded the
Nobel Prize for his continuing research on
horseshoe crab vision. His researches had
elucidated how sensory cells in the retina
help the brain process visual cues, enabling
horseshoe crabs to see lines, shapes, and
borders. This mechanism, called lateral
inthibition, allows horseshoe crabs 10
distinguish mates in murky water. Research
of this type was helpful for understanding
human eye diseases like retinitis pigmentosa,
which causes tunnel vision and can lead to
total blindness.' Other researchers have
utilized the horseshoe crab’s eves 1o identify
the visual pigment as rhodopsin (1960), and
also related light sensitivity to a circadian
clock mechanism in the horseshoe crab’s
brain that enhances night vision. Building
on the Hantline's lateral inhibition and
circadian clock mechanism research, the
American ophthalmologist Dr. Robert
Barlow and his col s are invesligating
the role of vision in potential mate selection.
By using dedicated computer models, Dr.
Barlow has analyzed how the brain of a
horseshoe crab processes signals transmitted
from the eyes and optic nerve. It is hoped
that in the future, decoding this pathway
miy provide valuable information for
comecting human vision disorders. An
extract of the horseshoe crub’s blue copper-
based blood — lysate — is used 1o test the
purity of a number of medicinal properties.
Furthenmore certain properties of the shell
are used 1o help speed blood clotting
mechanisms and to produce ahsorbable
sutures.

vium: Arthropoda; Class: Insecta;
r: Diptera; mily: Drosphilidac
y-I 1 melanogaster

The fruit fly

Drosophila has

long been a

major contributor
- 10 our
fundamental
understanding of
genetic processes
serving as the
primary organism in the development of
the chromosome theory of heredity. As
with most of the long-established model

Drosophila
melanogaster
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organisms, the initial choice for using this
species was for practical reasons. The fruit
fly is small and has a simple diet and hence
large numbers of flies can be maintained
inexpensively in the laboratory. The life
cycle is also very shor, taking about two
weeks, so large-scale crosses can be setup
and followed through several generations
in a matter of months. Fruit flies also have
large polytene chromosomes, whose
barcode pattems of light and dark bands
allow genes 1o be mapped accurately.

In the early 1900s, American-based
geneticists began to make important
contributions to genetic research. Working
at Columbia University in 1910, Thomas
Hunt Morgan conducted experiments in
fruit flies, mainly Drosophila melanogaster,
and established that some genetically-
determined traits were sex-linked. Morgan's
work was followed up by his students —
Calvin Bridges in 1913 established that
genes were located on chromosomes; while
Alfred Sturtevant in 1913 determined that
the genes were arranged on the
chromosomes in a linear fashion and further
demonstrated that the gene for any specific
trait was in a fixed location or locus. Yet
another of Morgan's students, Herman J.
Muller, in 1926 discovered methods for
antificially prc 2 mutants in fruit flies
by ionizing radiation and ather mutagens,
thus discovering the ongin of new genes

by mutations. These studies opened a new
vista for understanding the principles of
genetics, mutations and chromosome
behavior. A second major contribution of
Drosophila research has been in our
understanding of development. The
development of a single egg cell into a
many-celled organism is a complex
process. The system of patierming genes
and signaling molecules in the fruit fly
leads to the direct development of different
organs in their proper locations. In 1980,
Christiane Nusselein-Volhard and Eric
Wieschaus performed the first genome-
wide mutational screen in an attempt to
identify all genes mvolved in development.
In acknowledgement for the work on
Drosophila developmental genetics, Ed
Lewis, Christiane Nusslemn-Volhard and
Eric Wieschaus were awarded the Nobel
Prize for medicine and physiology in 19954

The fly genome was sequenced in the
year 2001 by J. Craig Venter and the Celera
corporation, although much of the work
had already been laid by the Berkelely,
European, and Canadian Drosophila
genome projects. The genome is made up
of 165 million base pairs in length (spread
over four chromosomes) and contains
approximately 14,000 genes. The full
sequence of the Drosophila genome adds
to the usefulness of the fly as a model
organism. Now that the Drasophila

genome has been sequenced, the genetic
code will greatly facilitate positional cloning
methods. The new sequence has also
revealed previously unknown counterparts
1o human diseases, most notably cancer
and neurological diseases. With this new
knowledge, it is possible to model human
discases and disease pathways in flies.
Additionally, it is now possible o
systematically study entire networks of
genes at once, rather than individual
pathways. Consequently, studies in fruit
flies will reveal important insights into
human physiology and medicine. Finally,
the fruit fly could be the key 1o answering
the great question of how a genome can
give nise 10 an organism without any
nstructions for doing so, possibly serving
as the key for artificial organ production
from stem cells.
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