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Comment

In this case conventional investigations4 did not show any aetiological
cause for the patient's adverse reaction, but a penicillinase-sensitive
penicillin was detected in the donor blood unit.
The patient's history, the symptoms that appeared after the injection

of cephazolin, and the results of the rat mast-cell degranulation
test leave little doubt about the diagnosis of hypersensitivity to the
P-lactam antibiotics. The symptoms appearing after the transfusion
of the blood unit containing penicillin were identical with those
observed after the injection of cephazolin and consistent with an
allergic reaction to penicillin.2 These findings indicate that the
reaction in our patient was related to the presence of penicillin in the
transfused blood unit.

Screening of donors at our blood bank includes questioning about
the use of drugs. This case shows that this method is not reliable
enough and that the presence of penicillins in blood units might
induce reactions after transfusion. We suggest that blood units are
tested for penicillins, especially when the recipient is known to be
allergic to them. Testing is also warranted when conventional methods
fail to show any reason for an adverse reaction after transfusion.
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Weight gain between dialyses in
diabetics: possible significance of
raised intracellular sodium content
Although well-timed renal transplantation, preferably using living
related donors, offers the best chance of survival for diabetic patients
who develop renal failure' regular haemodialysis (RDT) remains a
valuable holding therapy. Diabetic patients on RDT face numerous
problems,' including difficulty in obtaining reliable access to the
circulation and increased prevalence of sepsis related to shunts and
fistulae. These patients also gain excessive weight between dialyses2
and, because of commonly-associated autonomic neuropathy, the
ultrafiltration required with dialysis to correct this may cause un-
desirable hypotension. We have investigated weight gain between
dialyses in a group of eight diabetic patients on RDT over a three-
month period and compared them with a matched group of non-
diabetic patients treated with RDT over the same period. After
discovering grossly abnormal intracellular electrolyte concentrations
in one of the diabetic patients we also studied leucocyte intracellular
sodium content in a group of diabetic patients on RDT and peritoneal
dialysis and compared them with a matched group of non-diabetic
uraemic patients also on RDT. Six of the patients from the first part
of the study were included in the second part.

Patients, methods, and results

The increase in weight between successive dialyses, separated by two. to
three days, was recorded over a three-month period. This was then expressed
as a percentage of the patient's weight at the end of the previous dialysis
and the mean obtained by dividing the total by the number of dialyses.
Eight diabetic patients and eight non-diabetics were not significantly
different in mean age, number of square metre hours of dialysis per week,
urine output, or diuretic therapy. There was, however, a significantly greater

interdialytic weight gain in the diabetic group (4-6% of body weight
compared with 2-4%, p < 0.01). Intracellular sodium content was measured
on peripheral blood leucocytes obtained immediately before dialysis.
Leucocytes were separated from about 30 ml venous blood by the method
of Baron and Ahmed,3 involving dextran sedimentation of erythrocytes.
Trapped extracellular fluid was measured using a 51Cr EDTA marker.
After isolation cells were dried at 1000C to constant weight, treated with
0 1N HNO,, and electrolyte concentrations determined by flame photometry.
Eight diabetic patients who had been on regular dialysis for at least three
months, including two patients on peritoneal dialysis, were compared with
eight non-diabetics on maintenance haemodialysis. The patients were
matched in the same way as in the first group, and in particular there was
no significant difference in sodium intake or serum albumin concentration
between the two groups. A significantly higher intracellular sodium was
found in the diabetic patients (mean±SD= 143-4 t68-6 mmol/kg dry cell
weight v 76-2 ±30 3 mmol/kg, p< 0.025).

Comment

These observations confirm that the interdialytic weight increases
in diabetics on dialysis, although this report is the first accurately to
quantify this. High intracellular sodium content and concentration
accompanied by a raised cell water and low intracellular potassium
has been described in uraemia and ascribed to impairment of the
ouabain-sensitive sodium pump. These abnormalities return to
normal with regular dialysis therapy,5 but this has clearly not
occurred in the diabetics we have studied since their intracellular
sodiums remain high. It has been suggested that hyperglycaemia and
possible high concentrations of circulating angiotensin and aldosterone
are responsible for increased thirst and weight gain in diabetics on
dialysis.2 But our results suggest an alternative explanation, since
possibly the high white cell sodium content may be mirrored in the
central nervous system and acts as a "false signal" to the thirst centres.
The failure of regular haemodialysis to reverse this abnormality in
diabetics remains unexplained.
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elapses in primate malaria:
discovery of two populations of
exoerythrocytic stages. Preliminary
note

Shortt and Garnham's1 discovery in 1948 of exoerythrocytic schizonts
of Plasmodium cynomolgi in the liver of the rhesus monkey 102 days
after the inoculation of sporozoites and just before the onset of a
relapse led them to postulate that successive cycles of development in
the liver were responsible for the "true" relapse. Further work (see
review2) suggested that this idea was invalid, and the alternative
theory of dormancy was substituted. In fact, in 1946 Shute3 had
already suggested that the sporozoite, or "x body," into which it
grew might remain inactive as a resting stage in the host. Apart from
the nearly mature exoerythrocytic schizonts which have continued
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to be described in late infections ofP cynomolgi, P vivax, and P ovale,
the actual dormant bodies ("hypnozoites") have remained hypo-
thetical. Krotoski et al,4 applying the indirect immunofluorescent
antibody technique (IFAT), showed that the early stages of P
cynomolgi could be recognised in the .liver of monkeys as early as 48
hours after infection. Using the same techniques we have found
dormant bodies at seven and 50 days.

Methods and results

We inoculated 12 million sporozoites of P cynomolgi bastianellii intra-
venously into a rhesus monkey and took biopsy specimens of liver tissue
at intervals of 2, 12, 24, and 48 hours and 7, 50, and 102 days after infection.
The monkey was killed on day 105, when specimens of liver were also taken.
The day 7 specimen was taken to confirm that the infection was heavy
enough to find easily the early forms of the parasite. Examination of
this specimen showed an average of 38 large (mature) schizonts per 4 x 9 mm
section, and this was regarded as of sufficient density for our purpose. These
bodies were identified in Giemsa-stained material and in sections stained by
IFAT; they lay inside parenchymal cells.
To our surprise, the latter sections (of the day 7 biopsy specimen) showed

in addition to the normal schizonts of about 35 ,um in diameter a population
of very small parasites also within the parenchymal cells. These were first
identified mitlie sections subjected to immunofluorescence (figure a). Their

A.

Small form ("hypnozoite") of P cynomolgi in day 7 biopsy
specimen of li r, s-Sf by immunofluorescence (a) and after
Giemsa-colophonium staining (b). x 800.

position was recorded (by vernier reading) and the sections were then
restained by the Giemsa-colophonium method for confirmation. The
identical parasites were then located and showed the following characters:
a diameter ranging between 2-9-5-5 pm and averaging 4-5 gm (9 parasites);
a single, reddish-purple nucleus surrounded by a clear or variegated bluish
cytoplasm; and a fine, yet distinct, limiting membrane (figure b).
The day 50 biopsy specimen was examined by the same techniques and

relapse bodies (about 30 um, as seen previously by various authors) were
seen. They were again accompanied by very small forms, similar to those
seen in the day 7 biopsy specimen but slightly larger, 5--77-0 .tm averaging
6-6 ,im in diameter (10 parasites), the difference being due to a more abundant
cytoplasm; they also possessed a single nucleus. The earliest and the latest
biopsy specimens remain to be examined.

Comment

This work may take a year or more to complete. In the meantime
we report the present observations, which represent the demonstra-
tion at last of the long-sought hypothetical latent stages of the parasite.
This work thus lends support to the theory put forward by Shute
et al5 that certain species of malaria parasites occur in the form of two
distinctive populations of sporozoites, one of which undergoes

immediate development in the liver and produces merozoites that
invade the blood after a normal prepatent period (7-8 days), and the
other in which development is arrested for varying lengthy periods
soon after the sporozoite has invaded the parenchymal cell. These
are the forms-the "x bodies" or "hypnozoites"-that ultimately
become reactivated to complete their development and cause relapses.
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ONE HUNDRED YEARS AGO Singular cases occur in medical
practice in which the most experienced physicians will find their
knowledge and experience fail to furnish the elements of diagnosis. A
remarkable example of a case of this kind is related in the Journalfir
Oeffentliche Gesundheitspflege, No. 1, 1879, by Dr Landon of Elbing.
He had been treating for some years a workman suffering from liver-
complaint, which sometimes improved, but from which his patient had
never completely recovered. The patient was from time totimeattacked
with severe bleeding at the nose, which produced great weakness. The
bleedings lasted, from time to time, for seven years. At first, they were
slight, and then they became more severe, and, later on, generally
occurred twice a day. Injection of iced water and other means were
employed, which gave temporary relief only. At the same time, the
patient complained of a sense of pressure in the upper part of the
nostril. Suddenly, one day, after a hard sneezing, there escaped from
the left nostril. what resembled, on superficial examination, a small
round worm, which was full of active movement. It was put into water,
and left for a long time. After the expulsion of the worm, the patient
improved considerably, the bleeding altogether ceased, and gradually
he assumed a healthy aspect. The worm was identified as a young form
of the so-called pentastoma taenioides. This is an entozoon, which in
its states of development inhabits the rectal and nasal apertures of the
dog, the wolf, the fox, occasionally the horse, and rarely of man. The
early forms live encapsuled in the abdominal and therastic cavities of
the herbivorous animals, especially in the liver, where they give rise to
considerable destructive changes. After some time, they escape from
the capsule, wander about in the body, and again become encapsuled,
and, when the encapsuled creature does not die, new ones are pro-
duced. When they are hidden in the flesh of the animal in which they
live, they find a home in their host, and lie quiet for a time until
they are expelled with the nasal mucus. It is not improbable that,
from the frequent taste in Germany for uncooked or imperfectly
cooked food, these entozoa enter the human system in the living state;
and it would appear in this patient that the previous liver--affection
might be due to the entrance into the liver of the pentastoma in its
embryo state, and that it subsequently passed offas the creature became
encapsuled. (British Medical Journal, 1880.)

 on 19 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.280.6208.153-a on 19 January 1980. D
ow

nloaded from
 

http://www.bmj.com/

