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convulsions can safely be managed at home. Parents need,
however, an adequate explanation of the condition with an
optimistic outlook in order to allay their reasonable anxiety.
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They are still with us
Half-remembered clinical entities (except where they intrude
into Western outpatient clinics or puzzle general practitioners),
the major tropical diseases are still with us; in fact, they are
probably more prevalent today than ever. The annual reports
of the Special Programme for Research and Training in
Tropical Diseases' may not be the most dramatic of documents,
but they should be required reading for all concerned with
larger matters of public health.

Malaria, schistosomiasis, filariasis (including onchocerciasis),
trypanosomiasis (both African sleeping sickness and Chagas's
disease), leishmaniasis (both visceral and mucocutaneous), and
leprosy are the diseases selected some five years ago by the
World Health Organisation for special attack. Smallpox was
then well on the way to eradication, and yaws seemed to have
been eliminated. Poliomyelitis, cholera, and yellow fever could
be contained, and tuberculosis could be treated. But for long
these six major diseases had resisted piecemeal efforts at
control. The early euphoria that had attended valiant efforts
at controlling malaria had evaporated into pessimism. A new
initiative was needed; it was provided in the imaginative
protocol adopted by the World Health Organisation, endorsed
by its member governments, and generously supported by
supranational funding agencies, governments, and individual
and corporate donors.
What is the picture today? The resurgence of malaria in

south-east Asia and elsewhere is posing virtually intractable
problems. Insecticide-resistant anopheline vectors and drug-
resistant plasmodial parasites demand a fundamental rethink-
ing of the whole strategy of control. Until an adequate health
infrastructure becomes more generally available attempts at
vector control and mass medication will continue to be
ineffective, especially in the presence of financial constraints
and some lack of official determination.

Schistosomiasis, too, is spreading, as optimum conditions
for the multiplication of the snails, which are the intermediate
host, are provided by irrigation canals and hydroelectric
engineering works. Forewarned is not, regrettably, always
forearmed. Persistence and extension of the disease are
intimately linked with social habits (conservatively resistant to

change) and the difficulty of interrupting the cycle of trans-
mission at any stage.

While considerable progress has been made by the ambitious
onchocerciasis control programme in West Africa, economic
returns on the huge capital investment have yet to appear.
Bancroftian filariasis remains virtually unchecked. The dis-
ruption of rural medical services in much of subsahelan Africa
has had devastating consequences on control programmes in
trypanosomiasis, with reactivation and extension of old foci in
Zaire and other countries. The prevalence of Chagas's disease
in South America will probably not be reduced until the
standards of rural housing and domestic hygiene improve.
Leishmaniasis, both visceral and mucocutaneous, is perhaps
the least important of the six diseases singled out in the World
Health Organisation programme; but, in terms of the danger
of explosive epidemics (as in India) and diagnostic difficulties
in skin clinics in the West, its place on the list may readily be
justified.

Leprosy is now presenting considerable control problems in
many countries. The threat of sulphone resistance is becoming
more widespread, and "persister" organisms, dormant and
drug-sensitive, may cause clinical and bacteriological relapse
in patients who had suffered from multibacillary leprosy
rendered quiescent by apparently adequate treatment,
admittedly monotherapeutic.

Far from being "on the way out," therefore, these six
formidable foes are still with us, and will continue to menace
vast sections of dwellers in (and visitors to) the countries of
the medicogeographical tropics. The setting is scarcely
propitious: undernutrition, overpopulation, poverty, low
standards of hygiene, lack of adequate medical infrastructure,
political instability, and many other social and economic
factors militate against the desirable control measures. All
strength, then, to the WHO Research and Training Programme
as it pursues its huge task, not only of encouraging and co-
ordinating the use ofmodern investigative tools and techniques
for research into these tropical scourges and their treatment
and prevention, but also of bridging the gap between what is
known and what is being done. High-quality laboratory-based
contributions to the biomedical sciences must be matched by
good field work and epidemiological research if control
measures are to achieve any success. Meanwhile, there can be
no more challenging and rewarding task today than that of
research and training in tropical diseases.

United Nations Development Programme/World Bank/World Health
Organisation. Special programme for research and training in tropical
diseases. Fourth Annual Report. Geneva: UNDP/World Bank/WHO,
1980.

Interferon production by
genetic engineering
The mystique which surrounds interferon is in large part
caused by its scarcity. In the early 1960s the amounts needed
to change the course of viral infections in animals or man were
found to be several thousands of times greater than could be
easily prepared in the laboratory. Cantell has shown that a
large-scale process is feasible by diverting buffy coats from
large volumes of donated blood1; his group has provided most
of the interferon for the clinical trials reported from around
the world.
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In cancer and in chronic viral infections prolonged treatment
with interferon may be necessary. Though the supply from
Cantell has been augmented by using cultures of fibroblasts
and lymphoblasts, it was inadequate for the demands of
research groups even before the recent intense publicity
propagated the idea that interferon might be an effective
anticancer agent. In the past year, however, several groups
have described the successful expression in Escherichia coli
of genes for human leucocyte (IFNx) and fibroblast (IFN3)
interferon.2 6 Yields from bacterial fermentation may be
considerably higher than the optimum yields of natural
interferons from eukaryocytes. Bulk culture of bacteria is
easier than that of diploid cells, and improvements in both
cultivation techniques and gene expression may be expected
to increase these yields considerably.

In theory, recombinant technology is simple. Interferon
messenger RNA is extracted from cells stimulated to produce
interferon and a complementary DNA copy made. Several
short nucleotide sequences are added to ensure the correct
expression of the desired protein. These include a promoter
sequence (which can be controlled by the concentration of a
specific substrate such as tryptophan); a ribosome-binding
site; and a linker molecule, which determines the exact site for
the initiation of gene transiation. The gene sequence is next
attached to a plasmid vector which will naturally transform an
appropriate strain of bacteria. Vector plasmids also transmit a
pattern of antibiotic resistance useful in identifying successful
transformants.

In practice, however, the genetic codings for human
interferons seem to be complex: there are at least eight
distinct genes that code for different IFNa molecules.7 Two
IFN3 messenger RNAs have been identified,8 but there is no
evidence for the expression of both of these as different IFNP
proteins. On the other hand, the multiplicity of IFNa forms
has recently been confirmed using a technique of amino-acid
mapping of lymphoblast interferon peptides after treatment by
trypsin and chymotrypsin.9

This multiplicity of molecular forms might possibly account
for the varied functions of interferons, but the only difference
apparent so far is in the cell-species selectivity of the antiviral
potency of two different IFNoa gene products.10 This suggests
that cell-surface receptor sites for interferons are highly
specific.

Fears that the gene product would not be active in vivo have
been allayed by the recent report that recombinant IFNa
protects squirrel monkeys against fatal infection with
encephalomyocarditis virus.3 Another group1' has shown that
one recombinant IFNa may enhance both natural killer-cell
and antibody-dependent T-cell cytotoxicity and may inhibit
the growth of Burkitt lymphoma cells-activities which may be
partly responsible for interferon's anticancer effect.

Contrary to earlier suggestions, pure IFNoc may not be
glycosylated, so that a gene product would closely resemble
natural interferon. Nevertheless, natural IFNt probably is
glycosylated; since the gene product will not be, differences in
activity or pharmacokinetics may emerge.

Interferons prepared from E coli will be contaminated with
unidentified bacterial proteins, which may or may not represent
more of a hazard to patients than unidentified proteins from
pooled human leucocytes, from fibroblasts exposed to
antimetabolites, or from lymphoblasts transformed by
Epstein-Barr virus. Chemical purification of interferons has
been difficult because of the small amounts of protein being
handled and their tendency to lose activity. Monoclonal anti-
body affinity chromatography'2 should, however, provide a

method for absolute purification, though a different antibody
will be needed for each separate antigenic subspecies.
Only 20 months elapsed from the first report of the success-

ful expression of the human insulin genes in E coliM3 to testing
the product in volunteers,14 and we may expect progress with
interferon to be comparably swift. The scientific merit of this
work is undeniable, and our knowledge of the biology of the
interferon system will be greatly advanced as the structure and
multiplicity of interferon genes are understood. Whether the
present evidence of the clinical usefulness of interferon
provides financial justification for investment in this technology
remains to be seen. Certainly, when enough interferon is
available from E coli for clinical use it ought firstly to be used
to augment the meagre supplies of natural interferon in con-
trolled clinical trials. In this way we can establish its value
before it is distributed widely in the widespread belief that it is
a panacea.
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Leucocyte scanning in
abdominal surgery
Recent efforts1 at reducing the ill effects of intraperitoneal
sepsis, including residual abscess, have been successful in
lowering morbidity,2 but collections of pus still occur. Clinical
circumstances, problems of origin, and the masking effects of
prolonged courses of antibiotics may occasionally make
diagnosis difficult. Conventional imaging with straight x-ray
films, contrast studies, scintiscanning, and computed axial
tomography all contribute to localisation; nevertheless, in a
few instances the patient remains ill, and, though a septic focus
is suspected, none can be found.
Acute inflammation leads to increased vascularity and the

local accumulation of leucocytes, and logically an imaging
technique could exploit these features for diagnosis. Two lines
of approach have been tried. Radioactive gallium citrate is
concentrated in vascular areas3-7; and this isotope4 8 and others
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