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2. The most consistent response of the 
circular muscle of the duodenum to morphine 
was an increase in the many phases of mus- 
cular activity. This includes elevation of the 
tonus level with increased frequency and am- 
plitude of the normal spontaneous tonic con- 
tract ions. 

3 .  The most frequent though not completely 
consistent response of the longitudinal muscle 
was found to be either a decrease or an aboli- 
tion of the man!. phases of the muscle activ- 

ity. This includes a depression of the tonus 
level with a decreased frequency and ampli- 
tude of the normal spontaneous tonic contrac- 
tions. 
4. The type of response of the duodenum 

to morphine was independent of the original 
state of tonus and independent of the dose 
over the range of 0.01 mg to 1.0 mg per kg. 
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Protective Action of Dibenamine After Hemorrhage and After 
Muscle Trauma." 

\Yiggers and associates'.? have denion- 
strated that dogs given the sympathol_vtic 
substance Dibenamine showed a higher sur- 
vival rate than controls from shock produced 
by hemorrhage. The inference made is that 
abolition of a severe vasoconstriction normal- 
ly following hemorrhage protects the life of 
the animal. 

In a series of dogs und,er morphine-nem- 
butal anesthesia, 6 arterial hemorrhages of 5 
cc,/kg b.w. each, were performed a t  10 minute 
intervals. ;-\ortic pressure pulse con tours 
were recorded during the hemorrhage period, 
and for an additional hour. .4ll wounds were 
then closed, and the animals returned to their 
cages. Cardiac outputs were calculated from 
the pressure pulse contours,3 and in a selected 
series by the dye injection method,-' and vaso- 
motor resistance (Rv)  calculated as the mean 
aortic pressure less 20 mm Hg divided by the 
flow per second." Specific gravity values of 
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plasma and whole blood were determined at 
10 minute intervals by the falling drop tech- 
nic. 

This experiment was done during the sum- 
mer months, so that an expectedly sub-lethal 
hemorrhage proved fatal in 13 of 14 dogs, 
with an average survival of the 13 dogs of 4 
hours. Ten more dogs were given 10-20 mg/ 
kg Dibenamine.? in 50 cc saline, i .~ . ,  one 
hour before the hemorrhage was begun. The 
completeness of the sympathetic block was 
demonstrated by the injection of epinephrine 
5 minutes before the first bleeding. Kine of 
these animals survived. To  rule out the pos- 
sible effect of the salt solution itself, the last 
5 of the control series received 50 cc saline 
one hour before the hemorrhage. ,411 of these 
dogs died. 

Systolic and diastolic pressure values for 
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the two groups were not significantly different 
The Dibenamine treated animals showed 
slightly higher blood flow values throughout, 
with faster pulse rates. Vasomotor resistance 
values, while showing roughly parallel changes 
in the two groups, were consistently lower 
in the treated dogs. There was no demonstra- 
ble correlation between the dilution of the 
blood and the survival period. I n  fact, as a 
group, the treated animals showed less dilu- 
tion than the controls. 

It has been shown that animals subjected 
to contusion of the muscles of both hind legs, 
by multiple blows with a light mallet, show 
higher resistance values than after hemor- 
rhage,G and die after a smaller blood volume 
loss than would be required by hemorrhage.; 
This higher resistance is presumably brought 
about by afferent nervous discharge from the 
traumatized limbss Nine control animals, 
under morphine-nembutal anesthesia, were 
given 80 blows/kg b.w. to each hind leg. ,411 
these dogs died, with the average survival of 
3% hours. Nine more dogs were given 
Dibenamine, as  above, 1 hour before the 
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trauma. Eight of these recovered, the ninth 
dog surviving 15 hours. As with the hemor- 
rhage experiment, pressure values were not 
different in the two series. Pulse rates of the 
Dibenamine-treated animals were greater, and 
flows were maintained a t  higher levels. They 
therefore showed a lower vasomotor resistance. 

-4 limited number of blood volumes, deter- 
mined by T-1824 injection, indicated that 
the blood volume loss in these animals was 
sufficient in itself to have caused death. The 
blood volume loss was of similar magnitude 
in treated and untreated dogs. Peripheral 
resistance was definitely higher than after 
hemorrhage. The treated dogs did not show 
this rise in resistance, but rather a vaso- 
dilation. Death in the control series may be 
preceded by the appearance of cardiac irregu- 
larity, which developed while the peripheral 
resistance was still high. Both groups showed 
a hemoconcentration. In  the control series, 
however, this developed not during the trauma 
but after its completion. 

Summary. A hemorrhage of 30 cc/kg 
proved fatal in 93% of the cases. Pre- 
treatment with Dibenamine reduced this mor- 
tality to 10%. Pulse rate and blood flow 
per second were consistently greater in the 
second series. Administration of 80 blows /kg 
to each hind leg with a light mallet produced 
fatal shock in lOO(r,  of the cases. Pre- 
treatment with Dibenamine reduced the mor- 
tality to 11 70. Control animals showed vaso- 
constriction, treated animals vasodilation. 




