
64 

14460 

Experimental  Technic  for iMeasuring M e a n  Systolic Blood Pressures  
During Activity, Rest ,  and Natura l  Sleep. 

CHARLES E. KERNODLE, JR., HENRY C. HILL, AND KEITH S. GRIMSON. 
From the Department of Surgery, Duke Cniversity School of Medicine, ThrhcIni,  S . C .  

Blood pressures are conventionally deter- 
mined in the dog either directly by a mercury 
or a Hamilton1 manometer connected to a 
cannula or needle introduced into a large 
artery or indirectly by auscultation or palpa- 
tion distal to a modified Riva-Rocci2 blood 
pressure cuff about an extremity or a Van 
Leersum3 arterial loop. The positioning or 
training required for these methods precludes 
blood pressure determinations during normal 
emotional and physical activity, rest, and 
sleep. iZccordingly reported normal blood 
pressure values have varied significantly, A 
new technic for blood pressure determination 
that permits frequent readings during varying 
phases of activity or rest was therefore devised 
and tested. I t  has not to the knowledge of 
the authors been previously described, 

Healthy dogs were anesthetized and placed 
on one side on an operating table with the 
upper leg externally rotated. The lower half 
of the upper side of the trunk and the groin 
and thigh were then shaved and prepared. 
Employing aseptic technic, the iliac and the 
upper femoral artery was exposed above and 
below the inguinal ligament through a 3-inch 
incision. A l-inch square of sterile fine mesh 
gauze was next placed beneath each artery. 
-4 small rubber balloon fashioned from f /2  inch 
of the tip of a small finger cot and attached 
over a short segment of 18-gauge needle to 
a 4-fOOt length of fine plastic tubing was then 
placed above and in direct contact with each 
artery. Each gauze was folded about the 
artery and the balloon to form a cuff and 
sutured snugly in place. Care was taken to 
avoid arterial injury or constriction. Each 

cuff was carefully filled and tested by the 
introduction of sterile water under pressure. 
The 2 plastic tubes were then guided sub- 
cutaneously around the flank and out through 
a stab wound located over the first lumbar 
spine. The inguinal wound was closed and 
dressed. The 2 tubes were led through a 
30-inch length of flexible BX cable sheath 
the proximal end of which was securely 
attached to a canvas harness or corset. A 
sterile dressing was placed over the stab 
wound and the harness was adjusted to the 
dog’s back by 6 straps. The animal was 
allowed to recover from the anesthetic and 
then placed in a prepared animal cage. 

The BX cable was then attached to a pulley 
arrangement so that the flexibility of the 
cable and the excursion of the pulley allowed 
the dog free movement about his cage. Each 
of the two plastic tubes coming through the 
stab wound over the first lumbar spine and 
passing upward through the flexible cable 
was then connected to a manometer system. 
The tube from the femoral pressure cuff was 
attached to a capillary glass manometer and 
the entire system was filled with a tinted 
water solution. The manometer was placed 
3 feet above the cuff. The hydrostatic pressure 
of this open system was sufficient to transmit 
a wide pulsating excursion from the femoral 
artery to the column of tinted water in the 
capillary tube. The plastic tube from the 
iliac cuff was then connected to a pressure 
bottle and a mercury manometer the zero 
point of which had been set to correspond 
with the level of the cuff. Care was taken to 
evacuate all air from the tube and the balloon 
in each system. The pulse rate was deter- 
mined without disturbing the animal by Am.  J .  Physiol., 1934, 107, 427. 

Riva-Rocci, un A7mvo Sliigmol,lanomctro, counting the pulsations in the water man- 
Gozt .  Ye&. di Torino, 1896, 50, 51. ometer. (Fig. 1.) 

Blood pressure readings were obtained by 
laa, 377. inflating the balloon in the iliac cuff. When 

1 Hamilton, W. F., Brewer, G.: and Brotman, I., 

3Van Leersum, Arch. G. d .  ges. Physiol., 1911, 
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FIQ. 1. 
Diagram of double cuff blood pressure apparatus. Elastic sacs A and B are incorporated 

into cuffs about the femoral and iliac arteries. The fine plastic tubes are led subcutaneously 
through a stab wound to the manometers. The pulleys and flexible tubing allow free movement. 
Blood pressures may be recorded a t  will during various phases of activiky and rest. 

TABLE I. 
Modified Double Cuff Blood Pressure Measurement in Dogs. 

Each reading represents a typical determination. 

Dog 1 Dog 2 Dog 3 Dog 4 
h- ,--7 6- - 

Activity B P  Pulse BP Pulse B P  Pulse B P  Pulse 

Exercising 117 135 135 140 147 132 128 112 
Standing 125 128 120 131 158 119 118 110 

119 151 
Eating 129 110 126 120 161 126 100 116 
Drinking - - 128 122 162 111 113 105 
Resting 103 89 90 91 135 93 78 91 - - 72 70 

Voiding - - 150 104 - - 

Sleeping 101 106 - - 

this pressure was sufficient to compress the 
iliac artery the femoral artery in the femoral 
cuff ceased its pulsation and decreased in size. 
The column in the water manometer fell and 
the pulse excursion disappeared. The pressure 
required in the iliac system to produce this 
phenomena was read from the mercury man- 
ometer as the mean systolic blood pressure. 

This technic was employed successfully 

with 4 dogs and permitted repeated blood 
pressure determinations over periods of time 
varying from 3 to 6 days. Readings were 
taken a t  will without disturbing the animal 
or inducing symptoms of discomfort. Table 
I illustrates the utility of this technic by sum- 
marizing average blood pressures taken during 
various stages of activity, rest, and sleep. 

The technic should prove useful in certain 
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experiments. I t  has the disadvantage of re- reliable. 
quiring anesthesia and surgery early and of 
initiating thrombosis and edema late. There 
is, however, a period frequently lasting several 
days during which the animal is bright and 
active and in good general condition. Ob- 
servations during this period seem reasonably 

Blood pressure observations employing this 
technic confirm the impression that there is a 
normal range rather than a normal blood 
pressure level for the dog varying with the 
degree and nature of activity. 
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Streptomycin, a Substance Exhibiting Antibiotic Activity Against Gram- 
Positive and Gram-Negative Bacteria.*f 

a 

IYith the exception of streptothricin,l most 
of the antibiotic substances known at the 
present time, including penicillin and other 
mold products as well as gramicidin and 
actinomycin, act largely upon gram-positive 
bacteria. The activity of these substances 
upon gram-negat ive organisms is highly selec- 
tive, as in the case of penicillin, which affects 
the il'eisseria group and has little activity 
upon Escherichia coli and other gram-negative 
bacteria," or else much larger quantities are 
required to bring about the inhibition of these 
bacteria, as in the case of actipomycin.z 
Among the antibiotic agents that act selec- 
tively alike against both gram-positive and 
gram-nega tive bacteria, strep tothricin occu- 
pies a prominent place; since this substance 
is water-soluble and possesses limited toxicity 

i? Journal Series paper, Kew Jersey Agricultural 
Experiment Station, Rutgers University, Depart- 
ment of Soil Microbiology. 

t With partial support from a grant made by 
the Coininonwealth Fund of Sew York. 
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to animals, it is of particular interest from a 
chemotherapeutic point of view. Unfor- 
tunately, streptothricin has very little activity 
against a number of bacteria found among 
both the gram-negative (Pseudomonas flu- 
orescens, Ps. aeruginosa) and the gram- 
positive ( B a d h s  mycoides and B. cereus) 
groups. 

In  a search for antagonistic organisms that 
are active against gram-negative bacteria, and 
from which antibiotic substances could be 
isolated, the actinomycetes were found4 to 
offer extensive potentialities. Although most 
of the antibacterial agents produced by these 
organisms are also active against gram- 
positive bacteria, certain few of them exert a 
marked selective activity against many (If the 
gram-negative types of bacteria. Actino- 
myces lavendulce, which produces streptothri- 
cin, is such an organism. After detailed exam- 
ination of a large number of cultures, either 
isolated at  random from different natural 
and enriched soils and composts, or selected 
from the culture collection, another organ- 
ism was found that produces an antibiotic 
substance which apparently combines many 
of the desirable antibacterial properties. This 
organism is similar, in most of its cultural 
characteristics as well as in its morphology, 

4 Waksman, S. A., Horning, E. S., Welsch, M., 
and Woodruff, H. B., Soil Sci., 1942, 54, 281; 
Welsch, M., J .  Bact., 1942, 44, 571. 




