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ANTHROPOLOGY Combined treatment with HBB and guanidine was, there
fore, expected to have a greater suppressive effect on virus 
reproduction than either compound alone. This proved to 
be the case in experiments with 'Coxsackie B3' and 
'ECHO 5' viruses•, 6 • 

The large effect of combined treatment suggested, 
however, that it was not solely due to inhibition of 
mutants exhibiting limited cross-resistance, but that, in 
addition, HBB and guanidine acted synergistically. 

The following experiment was carried out to test this 
possibility. 'Coxsackie A9' virus was grown in primary 
monolayer cultures of rhesus monkey kidney cells in a 
single infectious cycle7 • HBB and guanidino hydro
chlorido, either alone or in combination, were added 
to the cultures at the end of the viral adsorption period, 
that is, 1 h after virus inoculation. The cultures were 
collected 7 h later and virus yields wore determined by 
the plaque technique'. 

Table 1 shows the result of a typical experiment. HBB, 
19 µM, or guanidine, 219 µM, had no effect on virus repro
duction when given alone. 2·25-fold higher concen
trations of HBB or guanidine reduced the virus yield 
50-300 times. Yet still higher concentrations of either 
compound were required to suppress virus reproduction 
completely. On the other hand, 19 µM HBB and 98 µM 
guanidine, when given in combination. inhibited virus 
growth completely. The complete inhibition cannot be 
explained on tho basis of inhibition of mutants resistant to 
one compound but sensitive to the other, since neither 
compound was used at inhibitory concentration. 

Table 1. SYNERGISTIC EFFECT OF HBB AND Gu.D,IDINF. ON THF. 
MULTIPLICATIOS OF 'COXSACKIE' A9 VIRUS 

Compound 
None 
HBTl 

Guanidine 

Concentration 
µM 

19 
4;J 
98 

219 
493 

1.110 
HBB 19 

Virus yield 
Plaque-forming Treated, per cent of 

units/ml. untreated control 
3·0 X 10' 100 
3·0 X 10' 100 
6·5 X JO" 2•2 
l ·6 x IO·' O·Oii 
3·5xl08 117 
l·lxlO' 0·4 
1 ·4 X 10'' 0·05 

+ Guanidine 98 2·0 x 10' 0·07 

Two other combinations (29 µM HBB + 219 µM guani
dine; 43 µM HBB + 98 µM guanidine) were also found to 
inhibit virus reproduction completely, and even 9 µM 
HBB + 98 µM guanidine had some effect (72 per cent 
inhibition). 

The mechanism of the synergistic effect of HBB and 
guanidine on virus multiplication is not known at present. 
Both compounds inhibit the production of virus-induced 
RNA polymerase•, and of viral RNA and coat protein7 , 9 - 12 • 

It may, therefore, be hypothesized that the compounds 
affect different aspects of the virus-specific reaction se
quence which leads to the synthesis of viral RNA. 

From a practical point of view, combined use of both 
compounds holds promise for the treatment of virus 
diseases. 
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Selection Intensity in Brazilian Caingang 
Indians 

IT is becoming increasingly clear that if we wish to 
understand the biological evolution of man we must 
examine in detail the selective pressures and breeding 
structures of human populations which are in different 
stages of cultural development. Crow1 suggested a 
relatively simple method for measuring selection intensity 
in man. This communication describes the results obtained 
with Crow's method collected from among the Caingang 
Indians living in the State of Rio Grande do Sul, Brazil. 

These Indians have already been subjected to a series 
of investigations which aim at understanding the evolu
tionary forces which shaped their present genetic constitu
tion•,•. Details about the location of these groups and 
their demographic structure were described in a previous 
paper•. 

Table 1. SELECTION INTENSITY IN CAJNGANG INDIAN POPULATIONS OF 
RIO GRANDE DO SUL, BRAZIL 

Population N, X Vf N, pd Im If I 

Ligeiro 24 4·5 16·4 262 0·439 0·783 0·810 2·2 
Cacique Doble 15 5·2 10·5 156 0·327 0·486 0-389 1·1 
Guarita 46 7·4 14·4 768 0·410 0-695 0·263 1·1 
Nonoai 49 6·0 14·4 681 0·417 0·715 0·400 1-4 

N 1 , No. of women studied whose age was 40 or more; x, average No. 
of live births per w:oman; VJ, variance in progeny number due to fertility; 
c\ ,, total No. of live birtbs (women of all ages); pd, premature deaths 
(died before the reproductive age); Im, mortality component; If, fertility 
component; I, index of total selection intensity. 

The results are shown in Table 1. The average number 
of live births per woman aged forty years or more varied 
from 4·5 to 7·4. The corresponding variance was 10·5-
16·4. The mortality before tho reproductive age ranged 
from 32·7 to 43·9 per cent. From these results the mor
tality and fertility components of the index of total 
selection intensity, Im and If respectively, can be calcu
lated. Im varied from 0·486 to 0·783; If from 0·263 to 
0·810. The extreme index values obtained were l·l and 
2·2. Spuhler• has recently reviewed the information 
concerning these variables in ten tribal populations. The 
index of total selection intensity varied in these groups 
from 0·6 to 3·7. The values presented here, therefore, are 
in the lower half of the range observed. This shows that 
the Caingang are not subjected to too stringent selective 
pressures, despite the heavy mortality before the age of 
reproduction observed among them. In five of the ten 
populations reviewed by Spuhler the mortality com
ponent was higher than the fertility one, while in the five 
others the opposite occurred. Among the Caingang three 
of the populations presented higher Im and only one 
higher If values. Mortality is still very important in 
determining the gene frequencies in these Indian groups. 
Total selection intensity is about the same in Cacique 
Doble, Guarita and Nonoai, but, due to fertility differen
tials, shows a two-fold increase in Ligeiro. 
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