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experimental and control groups. Histological sections 
stained with haematoxylin and eosin showed no difference 
between the groups and no evidence of increased lympho
cytic infiltration was seen. Finally, spleen cells and 
tumour cells were injected together subcutaneously in 
the same dose. Control mice received spleen cells from 
normal mice and the results again showed no difference in 
tumour size between treated and control groups. 

Immunological attack on tumours depends on antigenic 
differences between cancer tissue and normal tissue. 
There is extensive evidence for cancer antigens in certain 
tumours'. However, in many experimental situations 
the cells have been sensitized to antigenic differences 
between tumour and host and not to any cancer-specific 
antigens. Woodruff and Symes2 have proposed that 
splenomegaly seen in early transplants of spontaneous 
tumour was indicative of an antibody response to an 
antigen which is lost on subsequent transfer. If the 
splenomegaly seen here with transplantable tumour 
has the same explanation, then transfer of spleen cells 
from tumour-bearing mice should influence the growth of 
the tumour in new hosts. This has not been the case. 
This may be because this tumour may not possess, or has 
lost, a strong cancer antigen. Alternatively the spleno
mege.ly seen may not indicate an immune response. 
Splenomegaly in mice is seen after injection of extracts of 
cancer tissue or toxohormone6, and this has been shown in 
certain cases to be due to bacterial or viral colonization of 
the tumour•. Old7 has described splenomegaly after 
t-ransfer of a virus particle in a cell-free extract of an 
experimental tumour, but this has not been seen in this 
situation. 

Finally, the transferred immunologically competent 
cells may be in a state of immunological depression caused 
by the tumour, comparable to the depressed state seen 
in human cancer cases•. It is clear that splenomegaly in 
this situation does not indicate an effective transferable 
response by the host and further investigation is required 
to elucidate the true mechanism. 
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Origin of the Sickling Gene 
SICKLING was first observed in an American Negro1 • 

Many reports on the frequency of the sickle cell trait in 
various populations soon followed, and from them the 
conclusion was drawn that the black Negroes of the 
Central African Belt were the focus of this haemoglobin 
variant. 

Recently, however, migrations from Asia to prehistoric 
Africa and not vice versa were thought more likely to 
have happened. This was based on: (a) the observation 
that the tall, broad-shouldered skeleton of the modern 
African Bantu appears only in Neolithic excavations, 
whereas the types found in older strata are more slender; 
and (b) on similarities in certain African and some Indian 
cattle and poultry•. It was later suggested that sick
ling was a Veddoid feature, and that it was from a 

group of these people who lived in Arabia in Neolithic 
times that the sickling gene had spread both to Africa 
and to India'•'. The Veddoids are primitive tribes whose 
features have been traced in India, South Arabia, Persia, 
Egypt, Sardinia and Monaco•. In Arabia the Veddoids 
differ from the present-day inhabitants'. 

In our opinion, the common single origin of the sickling 
phenomenon in the Near East remains to be substantiated. 
In the first place, sickling is rare in the pure Arabs or 
Bedouins<, and it is difficult to explain this finding un
equivocally when these have been in a closer and longer 
geographical contact with the V eddoids in Arabia and 
their assumed sickle cell gene. Secondly, sickling is 
absent from some other Veddoid populations• and is not 
present in any outstanding incidence in other places 
where Veddoid remains have persisted, for example, in 
Egypt, Monaco and Sardinia. Thirdly, no spread of other 
genetically-determined Veddoid characteristic, for ex
ample, blood groups, has been reported parallel to that 
of the sickling gene. Fourthly, slavery introduced to the 
Near East great numbers of Negroes from Africa, whose 
role in the spread of the sickle cell gene has not been 
fully assessed. 

It is interesting to note that sickling is not restricted 
to human beings only but is to be observed in the blood 
of rackitic white rats and experimentally in guinea-pigs•, 
and also in the white-tailed deer•. The distribution of 
different pigments is not unequivocally racial. A germane 
suggestion was recently made by Clement about the 
thalassaemic syndromes7 , It is no longer conceivable that 
thalassaemia is an exclusive disorder of the Greco-Roman 
races, and haemoglobin variants have spared no race. 
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Assessment of Non-emergence of 
Drug-resistant Strains of Pathogens treated 

with Polynoxylin 
THE difficulty of inducing drug-resistance of micro

organisms to polynoxylin has previously been reported1 • 9 • 

Since July 1960, 360 bi-weekly sub-cultures of the 
organisms listed in Table I have been made. 

Initially, attempts were made to render organisms 
'insensitive ' by the addit ion of small amounts of poly
noxylin to large volumes of broth cultures. The mixture 
was thoroughly shaken and re-incubated and, after three 
days, large volumes of the treated broth were sub-culturod. 
Growth of sub-culture was obtained for the first month 
or two, but gradually 'tailed off'. 

In the first experiments 100 ml. of nutrient broth was 
used; 0·4 mg of polynoxylin powder was placed at the 

Table 1. TEST ORGANISMS FOR WHOLE SERIES 
S. a11reus, coag. positive Sensitive to nil antibiotics 
S . aurem, ooag. positive Insensitive to penlclllin 
S. aureus, coag. po•ltlve Insensitive to te tracycline 
S. aureua, coag. positive No. 7 
S. albua Nos. 2, 7, 8 
a Haemolytic streptococci Nos. 1, 3, 4, 5 
{J Haemolytic streptococci Nos. 2, 8, 9 
' Indifferent' streptococci 3 types 
E , coli Nos. 3, 4 , 6, 7, 8, 11, 12, 13 
Pneumococci No . 4 
Mixed oral organisms No. 2 
Pyocyanea spp. Nos. 1, 3 
Proteus spp. Nos. 2, 3, 4, 5 
B. subtilis No. l 
Corynbact. spp. No. l 
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