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Treatment and Prevention
So far as treatment is concerned, Indian patients

locally diagnosed as tuberculous have all gone into
hospital when so advised, for triple-drug therapy. In
spite of language difficulties, these Indians have
co-operated well in their treatment. With one exception,
all have been or should be made sputum-negative.
If experience with earlier-diagnosed cases is any
guide, they will continue to take antituberculous
drugs at least as regularly as their English fellow-patients
after returning to work. In this section the only possibly
unfavourable factor is drug resistance, which has been
recorded four times among the 60 cases. Primary
resistance at the time of diagnosis was to streptomycin,
P.A.S., and isoniazid, one case each. These three
cases were rendered sputum-negative during standard
triple-drug therapy. The fourth became resistant to
streptomycin and P.A.S. during treatment (which began
in 1955), but sputum-conversion was obtained after
further treatment with isoniazid and viomycin.
The occurrence of three primarily resistant cases

among the 28 Indians who were sputum-positive (9.3%)
compares unfavourably with the 3.1 % primarily resistant
cases recently described in England (Public Health
Laboratory Service Report, 1961). Great care should
be taken in the initial treatment of tuberculous Indians.

Original contacts have attended for examination and
B.C.G. -vaccination in large numbers, but language
difficulties and the unfamiliar spelling and peculiar
complexity of Indian names, together with frequent
change of lodgings, make record-keeping and follow-up
difficult. There is clearly a need for B.C.G. vaccination
of newly arrived susceptible Indians (Corbett, 1961).

The Diagnostic Problem
In spite of the changed immigration policy there

is still a two-stage diagnostic problem. Immigrants
arriving in the area ought not to be allowed to
join general practitioners' lists until satisfactory chest
radiography reports have been received. Also, some
system should be devised which will ensure that all these
vulnerable Asiatic immigrants have their chests radio-
graphed at least once a year. It is not enough to wait
until the onset of symptoms sends them to their doctors
and until their doctors then refer them to the chest
service. By that time other susceptibles in the crowded
households will have been at risk.

It is gratifying to find that some general practitioners
are apparently referring Indian patients to chest x-ray
units at every visit to their surgeries, a practice which
could with profit be widely extended.

Locally, it has been decided that the most promising
way to protect Indians in England, apart from urging
all practitioners to refer new Indian patients to the x-ray
units, is to make six-monthly visits to all known Indian-
occupied premises, offering appointment cards for chest
radiography to all present without going into too much
detail about names or previous attendance. Latterly,
the Assistant Commissioner to the Government of India
has written a letter to all local Indian householders,
and has himself visited many such houses urging
attendance at x-ray units. Arrangements are also to be
made for mass radiography units to visit the cinemas
where special weekly programmes of Indian films attract
large numbers of Asiatics.

Summary and Conclusions
Among the increasing numbers of Indian and

Pakistani immigrants (mainly the former) who now~

make up about 2% of the adult population in the
Wolverhampton neighbourhood there is an increasing
recognition of tuberculous disease, probably amounting
in 1960 to at least four times as much as among the
local population.

Reasons are given for supposing that only 19% of
the 67 cases recognized since 1954 would have been
detected by chest radiography at the time of entry.
Among the 1954 and 1955 entrants there has been

a steady development of tuberculosis year by year. It
is feared that a similar future development among more
recently arrived immigrants (if they stay) will lead to
progressively increasing rates of local recognition of
tuberculous disease among Indians, for the rest of this
decade at least.

All Indians should be required in their own interest
to have their chest radiographed after entry and before
being accepted on to general practitioners' lists. Also, it
is important that all Indian adults in this country should
be sent for chest radiography at least annually. With
proper treatment of newly diagnosed cases and by the
practice of standard measures for contact review and
B.C.G. vaccination of susceptibles, it can be hoped that,
as among the English population, the present alarming
development of tuberculous disease among Indians may
be checked, if not reversed.

Dr. D. K. Stevenson has kindly allowed me to quote from
his communication to the British Tuberculosis Association
(Leeds, September, 1959) that there has been a steady annual
development of tuberculosis among Pakistanis already
resident for several years in Bradford.
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PREPARATION OF INDIVIDUAL
INFUSION FLUIDS
A SIMPLIFIED SYSTEM

BY

JAMES C. EATON, M.B., B.Sc., F.R.I.C.
University Department of Pathological Biochemistry,

Glasgow Royal Infirmary

The types of fluid given intravenously in the past have
usually been planned on the view that anything given
intravenously should be approximately isotonic with
blood plasma. Consequently "normal" saline, 5%
glucose and M /6 sodium lactate, all approximately
isotonic, have become traditional. That isotonicity is
of little importance is experimentally obvious, since
saline with 5% glucose is now one of the most widely
used intravenous fluids although it has double the
osmotic value of plasma. On the other hand, pure
water may be and often is given intravenously without
haemolysis. It is true that the glucose in saline
with 5% glucose will be rapidly metabolized and its
osmotic value will disappear, but this is equally true of
5% glucose without the saline. It is apparent, therefore,
that hypotonicity is of little consequence and that hyper-
tonicity at least up to double that of normal plasma
need not normally be taken into account.
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If one restricts intravenous fluids to isotonic values
it becomes very difficult to correct body deficiencies or
excesses rapidly and effectively. A human " Ringer"
solution cannot of itself correct any abnormality except
a loss of fluid of normal composition-a situation
which rarely obtains in clinical practice. That such a
"physiological" solution seems sometimes to correct
" electrolyte" disturbances depends entirely on the
normal homoeostatic mechanism of the body being able
to discard some constituents while retaining others, a
process which may take a considerable time and throw
a large load of unwanted material on the organs con-
cerned, usually the kidneys. When for any reason the
normal homoeostatic mechanism is disturbed, this will
be impossible. For such reasons it is usually much
more effective to undertake more active corrective
measures by administering appropriate substances in
higher concentration, and in some cases this is abso-
lutely essential. It seems, therefore, that we ought
largely to abandon considerations of isotonicity and
administer fluids of the composition which will most
readily correct the abnormalities found and which will
make the assessment of the dosage required as simple
as possible. The only limitations in concentration of
infusion fluids would seem to be (1) the maximum
concentration which the blood vessel selected will
continuously accept without thrombosing, and (2) the
concentration at which an infused fluid might produce
a dangerous plasma level before it could be removed to
the location at which deficiency exists; this concentra-
tion is naturally also related to the rate of infusion.

In the past, clinicians have paid very casual attention
to quantitative aspects of replacement; there has often
been a tendency to err on the side of caution and to give
too little. The confusion resulting from the units of
measurement used in the past has been largely respon-
sible for this state of affairs. For example, it is common
to hear the statement that a patient " received x g. of
potassium" when, in fact, x g. of potassium chloride
is meant, and the patient had received only 0.525x g. of
potassium. It seems often to be thought that to give
say 4 g. of potassium chloride daily intravenously is a
large dose until it is pointed out that this provides only
2.1 g. of potassium and that a man's normal intake is
about 2 g. It is frequently found that those who think
they are correcting abnormalities by giving such
doses are actually allowing the deficiency to increase,
especially if abnormal losses are continuing.

Since laboratory determinations of "electrolyte"
abnormalities are necessarily made in chemical terms
and the use of metric measures is at last becoming
universal, it enormously simplifies the calculation of
amounts required for replacement if the infusion fluids
are measured in similar units instead of trying to trans-
late into grains per oz. or even into grammes per 100 ml.
With such considerations in mind it was recently

decided to rationalize the system of intravenous fluids
used in this hospital (1) to eliminate the many "special"
fluids which were in currency, prepared according to
the ideas of various workers in the past, (2) to make it
possible to tailor replacement fluids to unusual needs
without the trouble and delay in having these individ-
ually dispensed and sterilized, (3) to simplify the
calculation of replacements, and (4) to encourage
quantitative thinking in replacement.

The System
Types of Solution.-Two series were prepared: (a) a

few basic solutions ia coacentrations suitable for

infusion as prepared, and (b) concentrated " booster "
solutions for addition to the former to provide the
necessary concentration of additional solutes. The
dilute solutions are issued in quantities of either 500 or
1,000 ml. and the concentrates in ampoules of 25 or
50 ml. except for 50% glucose, which is issued in 500-
ml. bottles for nutritional use by caval drip when
necessary.

Concentrations.-These were chosen so that the con-
centrations in milliequivalents per litre appeared in
round numbers for ease of calculation. To simplify
conversion to the new system, the most commonly
used solutions are dispensed in a concentration close to
that which had previously been used. Thus instead of
" normal" saline containing 154 mEq/1. being dispensed
in pint lots, the new sodium chloride has 150 mEq/l. in
500 and l,000-ml. lots; instead of M/6 sodium lactate
which contains 167 mEq/l., the new issue likewise
contains 150 mEq /1. The booster solutions are pre-
pared at concentrations of either 2 or 5 mEq/ml. so
that, by injecting the requisite volume into a dilute
solution, the necessary amount can be added without
appreciable dilution of the base solution.
Labelling.-The labels bear the description of the

contents in writing with the concentration in milli-
equivalents per litre of each ion in bold figures. The
percentage composition is added in small type. Those
solutions providing a calorie intake also display the
calories provided per litre. The concentrated solutions
(except glucose) bear the words in red " Must be diluted
before use." The labels have a colour code which
indicates the nature of the contents, the details of which
are shown in the Table.

Risks of Erroneous Preparation.-It is virtually
impossible to administer a concentrated solution in
error without dilution, since these solutions are supplied
in sealed ampoules. As an additional warning the
concentrates bear the instruction mentioned above in red
lettering and, in addition, the labels carry the colour
code background in the form of diagonal stripes instead
of solid colour. It is, of course, always possible to add
the wrong amount of concentrate, but with simplifica-
tion of the system of units this risk is probably less
than using the more widely practised system of adding
grammes of a substance or millilitres of a solution of
x g. per 100 ml.
Example of the Use of the System.-A prescription

for administration of quarter-strength saline in glucose

Composition of Solutions and Code of Labelling

Solution Composition Label Standad
Issues

Sodium chloride .. Na+ 150 mEq/1. Blue 500 and
Cl- 150 mEq1. 1,000 ml.
(0 877% NaCI)

Sodium lactate .. Na+ 150 mEq/1. Purple 500 ml.
(M'6-7)

Sodium chloride with Na+ 150 mEq/l. Blue and pink 500
5% glucose Cl- 150 mEqll.

(0-877% NaCI)
190 Cals. '1.

Glucose 5% .. .. Glucose 5%. Pink 500 and
190 Cals./1. 1,000 ml.

Sodium lactate with Na+ 150 mEq/l. Purple and pink 500 ml.
5% glucose 5% glucose.

236 Cals. ll.
Concentrated potas- K+ 2 mEq 'ml. Diagonal yellow 25
sium chloride Cl- 2 mEq /ml. stripes

Concentrated sodium Na+ 5 mEq,'ml. Diagonal blue 25
chloride Cl- 5mEq 'ml. stripes

Concentrated ammon- Cl- S mEqlml. Diagonal buff 25
ium chloride stripes

Concentrated sodium Na+2mEqfml. Diagonal purple 50
lactate Cals. negligible stripes

Concentrated glucose Glucose 50% Diagonal pink 500
1,900 Cals.ll. stripes ,

-
I

Blue: sodium chloride. Pink: glucose. Purple: sodiumlactate. Yellow:
potassium. Buff: ammonium chloride.
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led to a request for the immediate preparation of such
a solution. It was pointed out that if a base solution
of 5% glucose were taken, the quarter-strength saline
would easily be obtained by injecting into the glucose
the requisite volume of sodium chloride concentrate.
The calculation is as follows:

1 litre of " normal " saline contains 154 mEq of
NaCl. 1 litre quarter "normal " would therefore
contain approximately 38 mEq. Since the concen-
trate contains 5 mEq/ml., 38 mEq would be obtained
by injecting 38/5=7.6 ml. into a litre of 5% glucose
(neglecting the small addition in volume). Had
potassium also been required it would have been
simple to make this further addition to the base
solution.
The system has been accepted readily, usually with

appreciation. It has greatly diminished the variety of
special solutions which the pharmacy department is
required to prepare and store, and seems to have
improved the standard of treatment, because replace-
ment is more thoughtfully planned and adjusted to the
patients' needs rather than being adjusted to the type
of solution which happens to be available. Each unit
using infusion fluids is provided with a list of the
solutions available, a brief explanation of the system,
and a wall chart showing the colour code of the labels.

Summary
A system of intravenous fluids is described whereby

the number of stock solutions is limited yet provides
complete flexibility in the selection of concentration
and amount to be administered. It simplifies calcula-
tion of the quantities of solute required for each patient.

Preliminary Communications
Carcinoid Syndrome: Alleviation of

Diarrhoea and Flushing with "Deseril"
and Ro 5-1025

Unfortunately the medical treatment of the carcinoid
syndrome has almost always been ineffective. Therapy
has been based on the assumption that the presenting
clinical symptoms result from release of serotonin into
the blood-stream. This concept, however, seems to
represent an oversimplification, as Peart et al. (1961)
have recently stated. Other substances besides 5-
hydroxytryptamine are probably formed in excess in
patients suffering from the carcinoid syndrome; these
account, at least in part, for some of the symptoms.
Although there are reports of improvement with various
substances acting as serotonin antagonists in the
literature no drug is known at the present time to be
consistently beneficial.
The two most disturbing symptoms for the carcinoid

patient are the diarrhoea and the flushes. We report
below the effect in a patient with the carcinoid syndrome
of 1-methyl-D-lysergic acid butanolamide tartrate (UML
491 ; " deseril") (Fanchamps et al., 1960) and of
1 - [p - dimethylamino - benzyl] - 2[5-methyl-3-isoxazolyl-
carbonyl]-hydrazine (Ro 5-1025, Hoffmann-La Roche).

CASE HISTORY
A 58-year-old man had suffered from shortness of breath

and diarrhoea for five years. In 1958 he began to have
facial flushing attacks; two years later they were of daily
occurrence. In 1959 diarrhoea became resistant to the usual
therapy. The 24-hour urinary output of 5-hydroxyindole

acetic acid varied between 143 and 674 mg. (normal upper
limit 10 mg.). Radiological investigations failed to reveal
the site of the primary neoplasm, but the liver was enlarged
clinically. At necropsy in September, 1961, three small
carcinoid tumours were discovered in the upper part of the
ileum, with a secondary deposit in a mesenteric lymph node
and two large metastases in the liver. The primary tumour
contained 870,g. of serotonin per g. of wet weight and the
liver metastases 3.5-15 xg./g. (normal liver tissue up to
1 /g./g.).

In December, 1960, when deseril was given orally up to
6 mg./day, watery bowel movements stopped and were
reduced to one formed movement daily. Diarrhoea
returned when the drug was stopped, but it was controlled
again when treatment was restarted (see Table). However,
the flushes were not influenced by this therapy. The
addition of Ro 5-1025 orally up to 75 mg./day decreased
and shortened the duration of the very intense and annoying

Effect of Treatment

No. of No of
lc 41 A9 Ro 5-1025Dates Stools Flushes (mg.) (mg.)f~= Formed

1960: December 6 4 7 _
7 4 6 - -
8 3 5 - -
9 4 6 - -
10 3 4 - -
Il 2 5

_

-
12 3 4 15 -
13 lf 5 2-0 -
14 3 f 4 2-5 -

15 tf 6 30 -
16 If 7 4-0 -

17-30 1-2f 4-7 60 -

1961: January 20 1 f 4 40 -
21 lf 3 4-0 -
22 t f 0 640 20
23 0 0 6-0 30
24 1 f 2 50 30
25 I f 0 5 0 40
26 2 f 3 1.0 40
27 3 2 - 50
28 2 2 6-0 60
29 1 f 1 6-0 60
30 1 f I 5-0 95
31 1 f 0 4-0 75

February 1 2 2 - -
2 4 3 - -
3 4 4 - -
4 6 5 _ -

March .. I f 1-2 3-4 75
April .. 1 f 0-1-2 3 75
May .. 1-2 f 5-7 3
June .. 1-2 f 2-3 3 75
July .. 1-2 f 2-3 3 70

flushes. When Ro 5-1025 was stoppcd flushing recurred
immediately. With the combination of the two drugs the
patient was relatively comfortable and was able to work
half a day for a period of several months, up to one month
before his death, which was due to cardiovascular
complications.

DISCUSSION
In this case the administration of deseril and Ro

5-1025 clearly alleviated the diarrhoea and the flushes,
though we are unable to explain their action.

Peart and Robertson (1961) reported on the effect of
deseril in three patients who responded favourably in
regard to diarrhoea. In one patient large doses of deseril
(36 mg. a day orally), given alone, had an inhibitory
effect on the flushes of the severe type with marked
dyspnoea. In a woman (born 1913) with the carcinoid
disease whom we have had under our observation, we
were able to stop instantaneously a similar violent
flushing attack, accompanied by severe dyspnoea and
nausea, by the intravenous application of deseril (0.5
mg.). Lanz (1960) has reported a case of carcinoid
disease in which deseril relieved the diarrhoea but had
no effect on the other features. Schneckloth et al. (1959)
stated that little or no benefit was seen.
The action of a new monoamine oxidase inhibitor Ro

5-1025, which at the same time inhibits amino-decarb-
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