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observations are required on the tendency of snails to
crawl out of water containing low concentrations of
NaPCP.
The slow-release formulation of NaPCP, like the

briquettes of this chemical, appears to be easier and
safer to apply.n Prolonged applications of mollusci-

11 Paulini, E. (1958) Bull. Wid Hlth Org., 18, 975.

cides should be more practicable with solid formula-
tions, since no equipment is necessary, at least in
some habitats. The destruction of either miracidia or
cercariae as a means of interrupting transmission of
schistosomiasis may become possible through the use
of long-lasting, solid formulations and it appears
that consideration should be given to preparing
solid formulations of each candidate molluscicide.
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For the past 5 years the Hampstead Laboratories
of the Medical Research Council of Great Britain
have been successfully supplying, on a regular basis,
85 laboratories in the United Kingdom with monkey
kidney cells and 30 laboratories of the Public Health
Laboratory Service (England and Wales) with human
fibroblast cells. At the request of the World Health
Qrganization, which made a grant for the purpose,
the scheme was extended in 1967 to a number of
laboratories in different countries, mainly with warm
climates, which were taking part in a collaborative
survey of lower respiratory tract infections of proba-
ble viral origin in children admitted to hospital.

Cells supplied
The human cells supplied are fibroblast-like,

diploid, and originate from human embryonic lung
tissue. They were developed by Hayflick & Moor-
head a and designated WI-38. Experience has shown
that under standard conditions of serial cultivation
these cells have a limited life of 40-S50 cell doublings.
Stock cells, stored frozen in liquid nitrogen at the
source laboratory, are at the 8th population doubling
at the time of being frozen. Cells reconstituted from
frozen stock are serially cultivated at 3-4-day
intervals, using a subculture ratio of 1: 2 throughout
their lifetime. When cells are reconstituted to
extend their propagation for subsequent use, and
at about every 8th passage thereafter, they are tested
for the presence of microbial contaminants, parti-
cularly mycoplasmas. Cultures of these cells are

a Hayflick, L. & Moorhead, P. S. (1961) Exp. Cell Res.,
25, 585-621.

being sent to a total of 10 laboratories situated in
Europe, Africa, Asia and Central and South America.
One or more monolayer cultures are being sent on
alternate weeks to each laboratory, where they are
propagated and used as shown in Fig. 1.
As well as what is, in effect, a standardized cell

substrate (WI-38 cells), the chemically defined
medium (Eagle's basal medium) and calf serum
required for propagating cells are also supplied.
Each laboratory receives a 4-fl oz (125-ml) flat-sided
bottle (" medical flat ") containing cells (40-cm2
monolayer) and filled with maintenance medium to
prevent loss of cells in transit, and, when supple-
mented with serum, this medium is used for growing
the cells; a second 125-ml bottle containing addition-
al maintenance medium is also supplied, together
with a smaller bottle containing 10 ml of calf serum
already tested for its suitability for growing these
cells. On arrival, all except about 10 ml of the
medium from the bottle containing the cells is
poured off and, together with the additional main-
tenance medium, is kept either at room temperature
or refrigerated for subsequent use. One millilitre of
serum is added to the 10 ml of medium in the culture
bottle and, depending on the condition of the cells,
the culture is either subcultured immediately or is
incubated at 37°C overnight.

Trypsinization of the human diploid cells
To remove the confluent monolayer of human

diploid cells from the bottle, the spent medium is
poured off and replaced by 2 ml-3 ml of a 0.25 %
solution of trypsin. Trypsin is allowed to remain in
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FIG. I
SCHEME FOR THE SUPPLY OF CELLS TO DISTANT

LABORATORIES
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contact with cells at room temperature for about
1 minute, at the end of which time the trypsin is
poured off and the bottle, containing a residual film
of trypsin, is incubated at a temperature of about
37°C until the cells begin to detach from the glass.
At this stage about 5 ml of pre-warmed growth
medium are added to wash the cells from the bottle

surface. Using a 5-ml pipette and a bulb, cells are
disaggregated and the suspension equally divided
into the original culture bottle and 15 test-tubes,
size 100 mm x 12 mm, as shown in Fig. 2.

Monkey-kidney cell cultures
The monkey-kidney cell culture monolayers are

supplied to some laboratories at the same time as
the human diploid cells without any special pre-
cautions being taken and without sending any
particular medium for propagation. These cells are
also removed from the glass with trypsin in the
manner in which the laboratories have found most
satisfactory.
The laboratories supplied in this scheme propagate

cells for their own use during the 2-week intervals
between the arrival of successive cultures of cells; the
scheme could, of course, be modified to meet
different requirements.

Medium and serum

The medium supplied for the human cells is from
a stock sufficient to meet the combined needs of the
source laboratory and others receiving cells for at
least a year. This has a distinct advantage in ensuring
uniformity of constituents and of allowing the
source laboratory to have control of all medium.
Similarly, the calf serum supplied is pretested in the
source laboratory and the same stock serum is used
for a period of 6 months, both by the supplying
laboratory and by the laboratories receiving cells
and medium. The advantages of using both medium
and serum of uniform composition over long periods

FIG. 2
SCHEME TO YIELD 75 TUBE CULTURES EVERY 2 WEEKS
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for comparative studies, such as those referred to
above, are obvious.
Medium is prepared at the source laboratory from

Eagle's powdered medium bought from Grand
Island Biological Company, Grand Island, N.Y.,
USA. It contains all the ingredients of Eagle's basal
medium with the single exception of sodium bi-
carbonate. A 10-fold sterile concentrated solution is
prepared by dissolving the powder in water, adding
sodium bicarbonate to give a final concentration of
0.05%, and passing it through a 0.22 ,u Millipore
filter membrane. The filtered medium is then diluted
to normal strength by dispensing 50-ml aliquots to
400 ml of autoclaved water. Sterility tests for
bacteria and fungi are carried out on about 2% of
the medium. The medium is stored free from
antibiotics at room temperature for 3-5 days before
being sent to other laboratories, thus allowing for an
additional short-term check on its sterility. Studies
have shown that Eagle's medium stored under these
conditions retains its growth-promoting properties
for effecting the satisfactory propagation of passaged
human diploid cells for a period of about 4 weeks.

Batches of calf serum are assessed and selected for
use by adding samples of individual sera to Eagle's
medium (final serum volume is 10% of the total) and
serially cultivating WI-38 cells in these test media
for at least 6 passages. This procedure is practised
because it has been our consistent finding that if
WI-38 cells can be passaged successfully in a medium
for at least 6 subcultivations, then the medium will
be suitable for the long-term cultivation of the cells.
On the other hand, it has also been our experience
that a medium tested for only 3 or 4 passages may
prove to be unsuitable for the serial cultivation of
these cells. The consistency of this observation has
led us to apply the criterion of " at least 6 successful
serial passages" when evaluating the suitability of
all or part of a medium for growing these cells.
The medium used for the single passage ofmonkey-

kidney cells is not specified.

Transport of the cells
The cells, both monkey-kidney and WI-38, are

sent to the laboratories by air transport at ambient
temperature. Every 2 weeks, on Wednesday morning,
a messenger takes the packages with the cells to the
airport in London and they are dispatched to their
different destinations. They leave the airport the
same day on direct flights, with 2 exceptions: the
packages for Dakar and Montevideo are sent to
Geneva, where they are collected by WHO staff and

rerouted to these places. Although a time-table was
sent in advance to all recipients giving the details of
the shipments during a period of 6 months, during
the first 2 months a cable was also sent from London
on the day of the dispatch to the laboratory con-
firming the flight details so that the laboratory could
arrange to collect the cells as soon as they arrived.

Usefulness of the service
The service has proved most welcome. Cultures

sent from London take from 1 to 3 days to reach
their destination; no special precautions are taken
to control variation in temperature to which cultures
are subjected in transit; they apparently withstand
the journey well, and the human cells withstand the
journey better than monkey-kidney cell cultures
transported concurrently, as shown by the appear-
ance of cells when examined microscopically on
arrival. The opinions of the overseas recipients on
the value of cells for detecting viruses confirm those
based on the long-term experience of workers in
public health laboratories in Britain; a broad range
of viruses is readily detected by means of these
cultures, and more virus isolations have been
achieved in WI-38 cells than in monkey-kidney cell
cultures used concurrently. The human cells seem
to be particularly useful in detecting rhinoviruses,
respiratory syncytial virus, and herpes simplex virus.
On present evidence the service has proved most
useful for detecting viruses in epidemiological studies
in areas where conditions would normally prevent,
or militate against, such studies being conducted
either because of unsuitable facilities for storing
cells or because of the non-availability of supplies of
tissue for the preparation of cell cultures. The
scheme could, of course, be used to provide cells for
experimental work in connexion with other aspects
of biological studies. Particularly for long-term
studies, the provision of replicate cell cultures which
have genetic homogeneity, and of growth and
maintenance media of uniform composition, makes
it possible to use a standard cell-culture system
and thereby makes for a more meaningful correlation
of results throughout the period of study.
The service to laboratories outside the United

Kingdom has been provided to those taking part in
a collaborative research study organized by WHO.
It would be impracticable to supply cells to a large
number of laboratories for routine purposes.

* *
*

We wish to record our thanks to Mrs J. Baillie, whose
diligence contributed much to the success of the scheme.
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