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On section the mature cysts were found to contain two
"sporocysts" inside each of which were four "sporozoites."15
It was difficult to avoid the conclusion that the parasite
(which produced toxoplasmosis in mice on inoculation) was
a coccidian with an Isospora-like structure. The American
workers had reached a similar conclusion as a result of their
extensive observations.
The next step was the discovery by Hutchison and col-

leagues reported briefly in the B.M.7. recently"6 and more
fully this week (page 142), that a typical coccidian life-
cycle of schizogony and gametogony occurred in the intes-
tine of germ-free cats which had been fed five to six days
earlier on brains containing cysts of Toxoplasma gondii.
Development took place in the mucosal cells of the small
intestine and culminated in the production of oocysts re-
sembling those present in the faeces.
The suspicion that Toxoplasma belongs to the Sporozoa

has thus been verified. The absence of a known sexual stage
was the missing link, and now, with the demonstration of
gametogony, the 60-year-old problem has been solved.
Two important questions remain to be settled: How does
man become infected? And what is the significance of the
well-known cystic and pseudocystic forms of the parasite?
The association with cats has long been known,17 and it
seems probable that the natural or biological cycle is ini-
tiated by the ingestion of the highly infective and resistant
oocysts from the excreta of domestic animals. The part
played by the cyst and pseudocyst in toxoplasmosis may be
entirely aberrant and might possibly be explained by the
proliferation of the products of schizogony in abnormal
sites. Other coccidian parasites, for example, Eimeria neca-
trix'8 are taken up by macrophage cells and are transported
in the submucosa of the intestine to the epithelium. Possibly
the merozoites of rupturing schizonts of Toxoplasma are
similarly absorbed, and instead of remaining in the intestine
are taken to different organs, such as lymph nodes, to ini-
tiate the proliferative phase and later to the brain and
muscle for their final "dead end" as cysts. Such multipli-
cation of Toxoplasma gondii is easy to induce in tissue
cultures of macrophages and other cells.19 It might be noted
that "aberrant" cycles are probably absent in all other
forms of coccidia with the possible exception of the metas-
tatic development of Eimeria arloingi10 in the lymph nodes
of sheep. For this reason it is probably wise to defer
regarding Toxoplasma as synonymous with Isospora until
further experiments establish the exact relationships. The
rare human forms of coccidiosis, due to Isospora belli and L.
hominis, appear to be clearly distinct from toxoplasmosis, as
the dimensions of their respective oocysts are entirely dif-
ferent.

Felty's Syndrome and Rheumatoid
Arthritis

In almost all centres concerned with the study and treat-
ment of rheumatoid arthritis the diagnostic criteria are those
laid down by the American Rheumatism Association.' Of
the eight features listed, six relate to the joints; the other
two refer to the characteristic subcutaneous nodules and to
serological tests for rheumatoid factor. A variant of the
disease, first described by A. R. Felty2 in 1924, is charac-
terized by splenomegaly, fever, pigmentation, and haemato-

logical evidence of hypersplenism-namely, anaemia,
leucopenia, and sometimes thrombocytopenia. Lymph-node
enlargement may also be conspicuous, and the changes in the
serum proteins, particularly a fall in albumin and a rise in
7/-globulin, contribute to the suggestion that some immuno-
logical disturbance is causing the condition. TIhough Felty
did no more than describe the original five cases, the
association of adult rheumatoid arthritis with splenomegaly
and hypersplenism is invariably referred to as Felty's
syndrome.

In addition to the positive criteria required to justify a
diagnosis of rheumatoid arthritis a number of other conditions
more or less commonly associated with arthritis or arthralgia
must be excluded. Of these the most likely to be confused
with Felty's syndrome is systemic lupus erythematosus, in
which arthritis occurs in about two-thirds and splenomegaly
in one-third of the cases. The rarity of erosions, the frequency
of a positive L.E. cell test, and such other features as the
rash, renal lesions, and the course of the disease usually
make the differentiation fairly easy.
Though the early reports of Felty's syndrome make little

reference to any disease in the liver, later ones refer to
various hepatic lesions, notably some diffuse lymphocytic
infiltration associated with increased portal fibrosis. As Dr.
L. M. Blendis and his colleagues report in the B.M.7., this
week (page 131), hepatic disease may well be a major feature
of the syndrome, culminating in a fully developed cirrhosis
with portal hypertension and oesophageal varices.

All 12 patients they studied had classical or definite
rheumatoid arthritis according to the American association's
criteria. All were sero-positive and had subcutaneous nodules,
and though the L.E. cell test was positive in three the other
clinical features and course clearly supported the diagnosis
of rheumatoid arthritis against systemic lupus. An interesting
feature was the wide variation in time between the onset of
the rheumatoid lesions and those of Felty's syndrome, the
range being from less than one year to 28 years, with a
mean of 12 years. The size of the spleen showed an equally
large range from a minirnum of 300 g. to a maximum of
1,520 g.
Hypersplenism was shown mainly by leucopenia, the white

cell count ranging from 600 to 3,300 per cu. mm. The
platelets were less severely affected, ranging from 86,000 to
200,000 per cu. mm., and no patient developed purpura.
The anaemia was more apparent than real, because, though
the haemoglobin exceeded 12 g. per 100 ml. in only two
patients and in several was less than 8 g. per 100 ml., the
total red cell mass was either normal or even slightly above
the normal range of 22-34 ml. per kg. body weight. The
apparent anaemia was the result of expanded plasma volume,
which in five patients ranged between 61-8 and 111 0 ml.
per kg, whereas the normral range is between 34 and 48 ml.
per kg.

In classical rheumatoid arthritis, when cases with
amyloidosis are excluded, there is remarkably little evidence
of any hepatic abnormality, anatomical or functional.3 It is
noteworthy, therefore, that of the 12 cases of Felty's
syndrome reported by Blendis and his colleagues eight
showed abnormal liver function tests of some kind, and in
five some abnormality of the histological structure was

I American Rheumatism Association, Annals of the Rheumatic Diseases,
1959, 18, 49.

2 Felty, A. R., Johns Hopkins Hospital Bulletin, 1924, 35, 16.
3 Gardner, D. L., Pathology of the Connective Tissue Diseases, p. 106.

London, Arnold. 1965.
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detected. Four cases showed a rise in alkaline phosphatase,
three in transaminase, and five in bromsulphalein retention.
Of the histological changes the most frequent was a diffuse
increase of lymphocytes in the sinusoids, seen in five cases,
and periportal fibrosis associated with lymphocytic infiltra-
tion in addition to the sinusoidal infiltration in another
three. Subsequent open biopsy on one of the latter revealed
a fully developed multilobular cirrhosis. A unique feature
present in one of the 12 cases, but seen also in two others
not of this series, was a curious nodularity not associated
with cirrhosis but due to variation in cell size, the centri-
lobular zones being composed of large cells compressing the
peripheral columns of small cells.
With the possible exception of the patient with multi-

lobular cirrhosis it is probable that the hepatic changes
follow those in the spleen. But their pathogenesis is obscure
and adds one more to the list of unsolved problems of
hepatosplenic relations.

Oxygen in General Practice
Over the winter months 40% of general practitioners are
likely to prescribe oxygen for patients at home or require
oxygen for use in an emergency.1 The requirements and
facilities for oxygen in different circumstances are analysed
in a recent report by a subcommittee to the Scottish Health
Services Council.2 It provides an excellent summary of
present-day oxygen therapy and recommends ways in which
treatment may be improved.

In general practice the main use of oxygen is for men aged
over 50 with hypoxaemia, cor pulmonale, polycythaemia, or
breathlessness secondary to chronic bronchitis. For these
patients oxygen is part of a general therapeutic regimen
which may also include bronchodilator drugs, chemotherapy,
diuretics, and an environment which is warm and free from
tobacco smoke. During an acute exacerbation of chronic lung
disease the administration of oxygen may be complicated by
hypoventilation, leading to carbon dioxide narcosis, so treat-
ment should be closely supervised and preferably controlled
by monitoring the arterial blood gases. It will usually be
carried out in hospital. For giving oxygen in the home (except
by portable apparatus) an oxygen flow rate of 2 1. per min.
to an Edinburgh mask or nasal cannulae or 4 1. per min. to
a Ventimask is usually appropriate. A Polymask or similar
device should not be used for this purpose owing to its large
deadspace increasing the tendency to carbon dioxide retention.

Acute medical conditions for which oxygen may be essen-
tial include lobar pneumonia, pulmonary oedema, myocardial
infarction, and other causes of shock. For these oxygen is
best administered in a dosage of 6 1. per min. through a
Polymask, Pneumask, or B.L.B. mask.3 The treatment should
be continued until either the patient is transferred to hospital
or the severity of the condition is diminished. Oxygen is
sometimes needed in paediatrics and obstetrics, when its use
is best considered individually for each patient, and it may
have a role in geriatrics,4 but that is not yet fully worked out.
Oxygen is essential for resuscitation in carbon monoxide
1 McNeill, R. S., and Watson, J. M., British Medical 7ournal, 1966, 1,

331.
2Scottish Health Services Council, Uses and Dangers of Oxygen Therapy.

Edinburgh, H.M.S.O. 1969.
: Lal, S., Savidge, R. S., and Chhabra, G. P., Lancet, 1969, 1, 381.
4 Jacobs, E. A., Winter, P. M., Alvis, H. J., and Small, S. M., New=

England Journal of Medicine, 1969, 281, 753.
Aston, P., British Medical Journal, 1969, 4, 214.

poisoning and may be a useful adjunct to artificial ventilation
for cardiac arrest, accidents, and near drowning.
When the general practitioner needs to give oxygen it

should be immediately available, but the Scottish report
found that of those practitioners who required it about 30%
experienced problems with some aspect of use or supply of
the equipment. Rather surprisingly the proportion who had
difficulty was the same for rural practitioners, of whom about
half carried oxygen with them, as for urban practitioners, of
whom the majority preferred to obtain an emergency supply
from the ambulance service. Neither the equipment nor the
supply were completely satisfactory. The recommended solu-
tion is for each practitioner to carry with him oxygen equip-
ment of an improved design. It should comprise a twin-flow
regulator delivering 2 1. per min. and 6 1. per min. and a
light-weight cylinder containing 360 1. (13 cu. ft.), sufficient
to supply oxygen at the high and low flow rates for one and
three hours respectively. For equipment which is left with the
patient the high flow rate should be capable of being shut off
by use of a detachable key. General practitioners who might
be involved in resuscitation should also consider carrying a
mask and bag ventilator.5 On the question of cost to the prac-
titioners the subcommittee recommends that the equipment
be provided free of charge and that replacement cylinders
should be stocked by chemists. In exchange for this service
the chemists would be relieved of the need to maintain a 24-
hour service for the supply of oxygen therapy equipment.

Administrative action as well as modifications to existing
equipment will be needed before these sensible proposals can
be fully carried out. Meanwhile for those who wish to equip
themselves now.the apparatus which most nearly meets the
subcommittee's specification is the Walter Kidde DH 310
litre set with an adjusted regulator.

Rice Revolution
Rice is one of the world's staple foods, forming as it does the
major source of both carbohydrate and protein for large areas
of the Far East, including India, Pakistan, and Ceylon. Ad-
vances made during the past two decades in the breeding of
it have resulted in a dramatic increase in the potential pro-
duction of grain from a given area of land. The importance
of this work to the growing populations of the East is clear.
The older types of rice may be broadly divided into those

suited to India and Japan-respectively the indica and
japonica varieties. It was early recognized that the japonica
varieties had a potential for high yields, and breeding pro-
grammes instituted in the early 1950s were designed to in-
corporate this quality into varieties adapted to Indian con-
ditions. Simultaneously high-yielding dwarf varieties were
being studied in Japan and Taiwan, and this work led to the
recognition of the importance of plant morphology. These
dwarf indica varieties had their leaves positioned around the
stem in such a way that more light reached the lower ones.
Freeman, W. H., Proceedings of the Plant Breeding Seminar, p. 68,

Bangalore, 1968.
2 Reports of the International Rice Research Institute, 1966, 2, No. 5.
3 Reports of the International Rice Research Institute, 1968, 4, No. 1.
4 Allahabad Farmer, 1968, 42, 196.
5 International Atomic Energy Agency Technical Report Series, 1968,

No. 86.
6 Rao, P. S., and Ramasastri, B. V., 7ournal of Nutrition and Dietetics,

1969, 6, 204.
7 Block, R. J., and Mitchell, H. H., Nutrition Abstracts and Reviews,

1946, 16, 249.
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