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again it completely blocked the effects of 2 µg of nor
adrenaline. Two minutes later, when propranolol had been 
washed out, 2 µg of noradrenaline was again effective. 

When, on the other hand, the temperature was increased 
to 30°-34° C in the winter frog heart, the blocking capacity 
of the beta blocking agent pronethalol remained un
changed, or even increased in some cases, as compared 
with the diminishing or complete disappearance of the 
blockade produced by the alpha blocking agent phentol
amine in the same experiments. 

The principal trends induced by altering the metabolic 
milieu are summarized in Fig. 3. The degree of blocking 
capacity of the antagonists is expressed in all eases in 
terms of the log of the dose ratio, which is the ratio of 
effective threshold dose of adrenaline before and after 
blockade. When the temperature is lowered from 22°-
240 C to 5°-10° C in the summer frog heart (Fig. 3A), the 
beta blocking capacity disappears, as shown by a signifi
cant decrease in the blockade, from l ·95 ± 0·43 to 0·67 ± 
0·39 produced by pronothalol. In all cases, the dose of 
blocking agent romained unaltered in one and the same 
experiment. On the other hand, raising the temperature 
from the initial level to 30°-34° C (Fig. 3B) resulted in a 

'-'•! 
l J~ ,: ~ ....... ~ti~ ~ !';\)- ... , .. A_ ~~ 

~ 
1,.'-_ \lo.o1-.. i .. ~ ·- -~ . . --- - -----.. - .. --· 

Fig. 2. Isolated rat heart. Influence of change of temperature on the 
blockade of the myocardial effects of noradrenaline by 5 µg of pro
pranolol. Time signal: 30 s. HR, Heart rate. For explanation, 
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Fig. 3. .A, Degree of blockade of adrenaline effect by 2-4 x 10-• M pro
nethalol at 22°-24° C ,md 5°-IU° C in the summer frog heart. B, Degree 
of blockade of adrenaline effect by 3 x 10-•-2 x IO-' M phentolamine at 
22°-24° C and 32°-84° C in the winter frog heart, Ordinate: log (dose 
ratio) of adrenaline sensitivity before and after blockade, n, Number of 
experiments; P, probability ratio. Vertical lines: standard error. 
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decrease of the alpha blockii1g capacity, shown by a 
decrease in the blockade produced by phentolamine 
from 1·18±0·17 to 0·48±0·13. 

If these two trends are the results of different sensitivity 
of a single receptor, then there must bo a state in which 
both types of blocking agents are equally and separately 
active; this was found in the case of the winter frog heart 
at 22°-24° C. This latter finding is incongruous with 
another possibility, that tissues can contain both alpha 
and beta receptors, with one predominating. If this were 
so, the greatest difference in the two kinds of blockades 
should have been found at room temperature, the tempera
tures at which frogs were previously kept and to which 
they had presumably become adapted. In this hypotheti
cal case, only the combined administration of the two 
types of blocking agents could have produced an inhibitory 
effect instead of acting separately. 

It can therefore be stated that the prerequisites for the 
existence of a metabolically influenced single adronorgic 
receptor-as far as myocardium is concerned-have been 
fulfilled in tho present experiments. 
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GENERAL 

Recognition of Syntactic 
Structure by Computer 
THE recent article concerning computer simulation' is 
refuted by its first sentence. As the first condition for an 
acceptable simulation of the way in which human beings 
recognize syntactic structure, the authors say "an analyser 
must not be dependent on looking up every word of an 
input sentence in a dictionary". To meet this condition 
a dictionary is used which contains information "only 
about those words with fixed syntactic functions and about 
suffixes". "With this dictionary alone, infinitely many 
English sentences can be analysed." Unfortunately, there 
are also "infinitely many" sentences which cannot be 
analysed in this way. The first sentence of the article is 
one such sentence. 

This sentence is: "An essential part of the capacity to 
understand utterances lies in the ability to recognize 
syntactic structure". Any English-speaking reader can 
refute the article by playing the following simple game. 
First, rewrite the sentence keeping the pronouns, conjunc
tions and prepositions and substituting for other (non
fixed syntax) words an X plus the endings -s, -ed and -ing 
(if they appear). Second, the reader must try to replace 
Xs by words which have a different syntactic function 
from the word in the original sentence. For example, the 
sentence is rewritten as "An X X of the X to X Xs Xs 
in the X to XX X". For the first two Xs the noun-verb 
combination "actor knew" can be substituted for the 
adjective-noun combination "essential part". Whenever 
such a substitution can be made, the reader wins and the 
computer programme loses. 
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