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'excitation-contraction coupling' in muscles to which we 
have already directed attention2- 4 • 
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Anomalous Reactions of the Rat to Ganglion 
Blocking Agents 

IN work which will be reported elsewhere it was found 
that certain extracts of the solanaceous plant Oestrum 
parqui caused a pronounced and prolonged elevation of 
the blood pressure of the anresthetized rat. Since this 
reaction did not occur in the pithed animal, attempt,s 
were made to block the pressor effect at the autonomic 
ganglia. When hexamethoniwn failed to block the effects 
of O. parqui extracts it was decided to examine the 
effects of ganglion blocking agents per se in the rat. 

Male albino rats of an inbred line originating from the 
Wistar strain and weighing 210-245 g were anresthetized 
by intraperitoneal injection of urethane or intravenous 
injection of pentobarbitone sodiwn. Blood pressure 
was recorded from the left common carotid artery. The 
right common carotid artery was cleared and made 
available for clamping at intervals for 30-sec periods. 
Intravenous injections were made into the tail veins 
and washed in with 0·9 per cent saline. The doses which 
follow refer to amounts of base in each case, the substances 
used being hexamethonium (as the bromide, iodide or 
tartrate), pempidine tartrate, mecamylamine hydro
chloride and I-noradrenaline base. 

Initially, hexamethonium was injected intramuscularly 
in a dose of } 0 mg/kg, this being the dose used by KarkP 
to stabilize the blood pressure and sensitize the animal 
to catecholamines. This produced a slight fall in blood 
pressure, but was without effect on the rise resulting from 
clamping of the right carotid artery. In subsequent 
experiments, intravenous hexamethonium in doses ranging 
from 1 to 10 mg/kg caused a marked blood-pressure fall, 
but whether or not an additional 5 or 10 mg/kg has been 
given intramuscularly or subcutaneously, there was 
never complete suppression of the pressor response 
to carotid clamping. This response, although markedly 
diminished during the first minute or two after intravenous 
injection, rapidly returned to its previous level. Sub
sequent repetitive dosage with hexamethonium intraven
ously had less and less blocking effect on the rasponse, 
and after 3 or 4 doses of 10 mg/kg the response was 
markedly enhanced. This pattern continued with further 
doses, the animals usually dying after a total of 70-80 
mg/kg had been administered over a period of }·5-2 h. 

Similarly, pempidine intravenously in deses ranging 
from 0·1 mg/kg to 5 mg/kg, and mecamylamine intraven
ously in doses of 0·5-5 mg/kg never completely blocked 
the pressor response to carotid clamping. With each 
drug, repetitive dosago at the 5-mg/kg level eventually 
enhanced the response. 

The sensitizing effect of doses of hexamethonium 
'too small to influence ganglionic transmission' in the 
ra.t submitted to carotid occlusion and noradrenaline 
injections has been reported by Sultan Mawji and Lockett'. 
The very large doses used in the present experiments. as 

well as enhancing the carotid reflex, also enhanced the 
response to injected noradrenaline. Furthermore, hexa
methonium itself in some circumstances produced a 
marked pressor response. This was observed in the 
pithed rat preparation, after several doses of noradrenaline 
and three or four successive doses of hexamethonium 
10 mg/kg. Afterwards, similar injections of hexameth
onium caused a blood-pressure rise comparable in height 
and duration with the effect of 50 ng of noradrenaline. 
Injection of saline controls eliminated the possibility 
of the pressor effect being due to venous stagnation of 
earlier doses of noradrenaline. 

It is of interest to note that examples of quaternary, 
tertiary and secondary amine ganglion blocking drugs 
were unable to block the pressor response to carotid 
occlusion in the rat, and tha.t in fact all three agents 
in high dosage enhanced the response. Of the procedures 
used, only pithing the animals completely obliterated 
the pressor response. 
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PATHOLOGY 

Resistance against Carcinomas of the Skin 
induced by Dimethylbenxanthracene (DMBA) 

in Mice of the Strain XVII/Bin 
PAST investigations in many laboratories concerning 

the antigenicity of experimental twnours have revealed 
that almost all the sarcomas induced by carcinogenic 
hydrocarbons contain specific antigens. For this reason a 
certain pretreatment of isologous recipients with these 
tumours can produce resistance against cell inocula of 
the twnour originally taken for immunization. Using 
this test system specific antigens were demonstrated in 
sarcomas which were induced by administration of 
methylcholanthrenel - 7 , benzpyrene" 8.', dibenzpyrene6 , 

dibenzanthracene1o, and dimethylbenzanthracene ll . 

Dependent on the mode of application the same sub
stances are capable of producing carcinomas. Those 
twnours develop if the carcinogen acts on tissue of 
epithelial origin. 

The demonstration of host resistance against grafts 
of the ir.duced carcinomas would m ean that the develop
ment of specific antigens is not only a characteristic of 
the sarcomas, that is, of twnours of mesodermal tissue 
origin, but also of twnours which arise from epithelial 
tissue lmder influence of the carcinogen, 

First evidence for a twnour-specific immunizing capacity 
of epithelial twnours was obtained by Prehn", who has 
shown that methylcholanthrene-induced breast twnours 
(adenoacanthomas) of the BALB/cAn strain were anti
genic in isologous hosts. 

In this communication experiments on the induction of 
resistance against isologous cell inocula of DMBA-induced 
carcinomas of the skin are described_ 

Experimental animals were female mice of the strain 
XVII/Bln. For the purpose of tumour induction an 
acetone solution containing 0·01 per cent DMBA was 
prepared. Twice a week for a period of 10 weeks one 
group of mice (about 3 months old) was treated with the 
carcinogen-containing solution. Using a glass capillary 
to each mouse 3 drops of the solution were given to the 
dorsal region of the skin. The animals received a total 
amount of 120y DMBA per mouse. The two tumours 
tested developed after latencies of 202 (DMBA 592) and 
of 267 (DMBA 788) days. Histologically they have been 
identified as keratinizing squamous epithelium carcin-
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