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1968a). It seems that in the brain substance of these animals
there are cells which can support virus multiplication for a
long time without sustaining lethal damage. It may be the
virus antigen from these cells reacting with antibody which
produces the allergic type of inflammatory reaction, as sug-
gested by Webb and Smith (1966) and Webb et al. (1968a,
1968b). Coombs (1968) refers particularly to the possibility
of allergic reactions being involved in microbial pathogenesis.

(2) Price (1966) and C. R. Anderson and M. K. Goverdhan
(personal communication, 1968) have shown that K.F.D. virus
can survive 246 days and 937 days respectively in the brains of
mice. We have recovered 3.5 logs of Langat virus from the
brain of a mouse clinically well 36 days after infection. More
and more viruses are being found to be latent in the C.N.S.
(Rogers et al., 1967), and perhaps one of the mechanisms in-
volved in their persistence is continual and non-destructive
multiplication in the non-neuronal elements (probably glia) of
cerebral tissue.

(3) If our findings of an increased rate of multiplication can
be conclusively confirmed, this would correlate well with the
work of Zlotnik (1968). He has shown that the peripheral
inoculation of several arboviruses causes, as their first cerebral
histological abnormality, hypertrophy and proliferation of the
astrocytes. Repeated inoculation of the same virus caused a
dense astrocytosis in those animals which survive. One of the
features of chronic C.N.S. disease thought to result from virus
infection is hypertrophy and proliferation of the glial elements
of the brain. Webb (1967) and many others have suggested
that demyelinization seen in these chronic neurological diseases
is secondary to an abnormality of the glial cells. Both astro-
cytes and oligodendrocytes have been shown to be able to pro-
duce myelin (Wendell-Smith et al., 1966 ; Peters, 1964). If
there is a situation of increased multiplication of glial cells their
increased metabolic requirements may not permit them to con-

tinue to support the myelin they have produced. These find-
ings suggest that this hypothesis should be further examined.
Using exactly the same techniques, we have now grown cul-

tures of foetal human brain and infected it with both viruses.
On the 18th day after infection more than 5 logs of both
viruses were being produced without obvious cytopathological
effect. Soon we hope to report further on the effects of these
and other viruses on both animal and human cerebral tissue
cultures.
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Medical Memoranda

Guillain-Barrk Syndrome Associated
with Typhoid Fever

Brit. med. J., 1969, 1, 95-96

A syndrome characterized by the acute or subacute onset of
distal paraesthesias, muscle pain and weakness, with a tendency
for the symptoms and signs to spread proximally, and with
increased spinal fluid protein and a normal cell count (albumino-
cytologic dissociation) is usually referred to as the Guillain-
Barre syndrome or Landry-Guillain-Barre syndrome (Mac-
farland and Heller, 1966). A febrile respiratory or gastro-
intestinal illness often precedes or accompanies the symptoms
of polyneuritis, and therefore the syndrome is also called acute
" infectious " polyneuritis or infectious neuronitis (Von Hagen
and Baker, 1953). Often no infectious agent can be isolated,
but various viral agents have been recovered from the stools,
nasopharynx, and even the cerebrospinal fluid. Hitherto no
case of this syndrome has been reported to have occurred
during the course of a salmonella infection. Below, we record
a case of proved symptomatic typhoid fever which showed the
features of the Guillain-Barre syndrome.

CASE REPORT
A 27-year-old farmer was admitted to hospital with a four-day

history of fever and a two-day history of numbness and weakness

of the extremities. Before the onset of this illness he had been
quite well. There was no history of a cough, of any urinary
symptoms, or of contact with any insecticides. Examination showed
him to be an ill-looking young man, flushed with fever, and pre-
senting abnormal physical signs confined to the nervous system.
These consisted of weakness of all four limbs, more marked peri-
pherally, with areflexia and cutaneous hypaesthesia of glove-and-
stocking distribution. The cranial nerves were normal and there
was no bladder or bowel dysfunction.

Investigations on admission showed haemoglobin 14.5 g./100 ml.;
white cell and differential counts normal; E.S.R. 75 mm.; blood
for malaria parasites negative; urine normal. The cerebrospinal
fluid contained 6 lymphocytes/cu. mm., proteins 200 mg./100 ml.,
and sugar 73 mg./100 ml. A diagnosis of Guillain-Barre syndrome
was made, and prednisone and tetracycline were given.
The muscle weakness began to spread proximally, and by the

second hospital day the patient was in respiratory embarrassment
and had to be transferred to an "iron lung." By the fifth day
the respiratory muscles, though weak, were able to maintain his
ventilation unaided, and he asked to be removed from the iron
lung; accordingly he was taken out of it. Thereafter his progress
from the nervous system point of view was slow and steady. How-
ever, he still appeared ill and had persistent fever. There were no
clinical or radiological signs of pulmonary infection, nor was there
any suggestion of a urinary infection. A salmonella agglutination
test at this stage gave the following results: H, 1:250 ; 0, 1:250;
Vi and parathyroid A, negative. This test was repeated on the
sixteenth day with identical results. Prednisone and tetracycline
were discontinued from the tenth day. On the twentieth day he
was still febrile and toxic-looking, so blood was taken for culture.
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Salmonella typhi was isolated from the blood clot. Three days
later a further blood culture grew Salm. typhi. Chloramphenicol
was given from the twenty-third day for a period of 10 days,
and after this the fever settled. A blood culture on the thirty-
fourth day was negative. On the forty-fifth day the patient was
discharged quite well except for a slight bilateral foot-drop. One
year later he was quite well and had just completed harvesting
his rice fields by hand.

DISCUSSION
The common complications of typhoid fever are perfora-

tion, haemorrhage, and changes consequent on the profound
toxaemia. Neurological symptoms and signs, apart from a
clouding of consciousness sometimes described as a " typhoid
stupor," are not a pronounced feature of typhoid fever.
Occasionally a patient may suffer from peripheral numbness
and tingling, but as a rule this is fleeting and insignificant.
The standard textbooks (Huckstep, 1962) make only a cursory
mention of neurological complications. In this patient, how-
ever, the neurological changes were the dominant features of
his illness, and the possibility of a persistent infectious disease
was not considered until he was found to be still febrile at
a time when recovery from his muscle paralysis had begun.
His clinical course, apart from the neurological changes, was
typical of enteric fever, and the results of the agglutination
test, isolation of Salm. typhi on two separate occasions, and
response to chloramphenicol, confirm the diagnosis of typhoid
fever.
Watson (1967) discussed 12 cases in which Satln. typhi was

isolated from the blood as a manifestation of the carrier state.
His cases did not show any of the clinical features of typhoid
fever, and the agglutination titres were low, indicating an
absence of infection. In the present patient the agglutination
titres and the clinical course were typical of typhoid as seen
in Ceylon.
Haymaker and Kernohan (1949), in their pathological study

of 50 fatal cases of Guillain-Barrd syndrome, looked for the
presence of bacterial infection in 13 cases, and concluded that
their studies "yielded a diversity of organisms, so that no one
organism could be incriminated." Melnick and Flewett (1964),
investigating the part played by infection in the pathogenesis
of the Guillain-Barre syndrome, could only relate this disease
to preceding viral infections. The clearest evidence they could
find for a bacterial infection was the development of the
Guillain-Barre syndrome in a patient 10 days after prostat-
ectomny. Melnick and Flewett (1964) showed that common

viruses such as varicella, mumps, herpes zoster, Coxsackie,
E.C.H.O. 6, and herpes simplex have been associated with this
syndrome. Infectious mononucleosis and infectious hepatitis, too,
have also been so associated (Davie, Ceballos, and Little, 1963;
Gautier-Smith, 1965). As Watters and Barlow (1967) point
out, the recovery of viruses from the cerebrospinal fluid and
brain, and rising titres to viral agents, are not necessarily proof
of the aetiology. Powles and Malpas (1967) reported two cases
of the Guillain-Barr6 syndrome in patients with chronic
lymphatic leukaemia, and Jenkins and Toole (1964) recorded
two cases of polyneuropathy with albuminocytologic dissocia-
tion in the spinal fluid after exposure to insecticides.
With the strict criteria of Guillain, Barre, and Strohl (1916)

and Osler and Sidell (1960) this patient falls into the
category of the Guillain-Barre syndrome. The association of
this syndrome with a variety of disorders, particularly viral
infections, would favour the concept that the pathological lesion
seen within the nerve tissue itself is due to an immunological
process. The favourable response to steroids in some patients
(Heller and DeJong, 1963) and mercaptopurine (Palmer, 1965)
in others would favour this concept.

We thank Dr. K. B. Sangakkara, Medical Superintendent, Kandy
General Hospital, for his help and advice.
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Zieve's Syndrome and Porphyrinuria
in an Alcoholic

Brit. med. J., 1969, 1, 96-98

In 1958 Zieve described a syndrome consisting of transient
hyperlipaemia, jaundice, and haemolytic anaemia which was
associated with the ingestion of large amounts of alcohol and
which improved rapidly once alcohol was withdrawn. All the
patients had a fatvty or a cirrhotic liver or both. Further cases
have since been reported (Haber, 1961; Kessel, 1962; Losowsky
Jones, Davidson, and Lieber, 1963; Strom, 1963; Fukuda,
1964; Smith, Lonergan, and Sterling, 1964). All of them
were men aged 25 to 65 years. Symptoms included anorexia,
nausea, diarrhoea, and vomiting, with a history of recent loss
of weight (5 to 10 kg.), yet many of them had an excellent
appetite soon after hospital admission.
An interesting presenting feature was pain in the upper part

of the abdomen, varying in intensity and changing in location;

it was described as cramps or dull pressure, at times simulating
an acute abdomen. Pain was present in nearly all the cases and
persists for 2 to 14 days. Low-grade pyrexia was a constant
finding, persisting for weeks after treatment despite clinical
improvement. Objective and symptomatic improvement usually
began rapidly after admission. The moderately enlarged tender
liver rapidly reverted to normal, and the mild abnormal bio-
chemistry became normal within 10 days. The hyperlipaemia
was due to an increased concentration of all lipid factors,
including cholesterol (levels of over 1,000 mg./100 ml. were
attained), but it reverted to normal within a few days of admis-
sion. The haemolytic anaemia was never severe. The haemo-
globin settled at about 10 g./100 ml., with a reticulocytosis of
5-15%. Studies showed an increased red cell fragility and a
moderate decrease in the red cell survival time, without much
increased splenic uptake. Stool occult blood tests were negative.
Treatment is simple: a protein-rich diet and supplementary

vitamins. Transfusions are unnecessary. The anaemia is com-
pensated by increased bone-marrow activity manifesting as
erythroid hyperplasia with occasional large phagocytic histio-
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