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ered negative with a possible error of 57;. 
and that a titre a lxm 146% for the d o t  
formation method and above 130% for the 
spectrophotmetric method could be consid- 
ered as indicative of malignanst neoplasia with 
a possible error of 5 % .  With the clot forma- 
tion method, titres between 112.5v and 
146% and with the spectrophotometric 
method titres between 103% and 13076 must 
be considered of doubtful significance. 

These results indicate that this spectro- 
photometric method may be as satisfactory 
for the detection of patients with malignant 
neoplasia as the previously reported method. 

False positive results with the spectro- 

photometric method fall in the same groups as 
with the clot formation method, i.e. those 
patients with acute infectious diseases, es- 
pecially streptococcal infections, those with 
advanced tuberculosis of the lungs and those 
recently subjected to major operations. 

Summary. A spectrophotometric method 
of assay of antiproteolytic material in the 
.serum, using inhibition of trypsin digestion 
d fibrinogen, has been described. Results 
obtained in 250 sera by this method have been 
analyzed statistically and have been found to 
.;how a close correlation with the clot forma- 
tion method. 
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-Although the plethysmographic method for 
the indirect measurement of systolic pressure 
in the rat1 has been improved by modifications 
devised later by other it has not 
been adopted universally. This has been due 
primarily to technical difficulties and errors 
encountered in any method employing pleth- 
ysmographic changes for determination of 
blood pressure. 

We have devised a method, however, of 
obtaining the systolic blood pressure of the 
rat which is similar in principle to that em- 
ployed in the indirect measurement of systolic 
blood pressure in man,-namely, the detec- 
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Public Health Service. 
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tion of sound at the exact time that the ar- 
terial pressure of the caudal artery exceeds 
the pressure of the occluding cuff. This 
method was found to be accurate, simple, and 
rapid. 

The apparatus consists essentially of a car- 
bon type of microphone (3 cm in diameter) 
to the diaphragm of which is! attached a thin 
copper trough (1.5 cm in length and 0.6 cm 
in diameter). The microphone is connected 
to a specially designed, low frequency (100 
c.P.s.) sound amplifier+ operated by direct 
current supplied by three dry cells. This 
amplifier affords a voltage gain of approxi- 
mately 3000. The energy changes obtained 
by the amplifier may be detected by ordinary 
earphones or oscilloscope. 

I n  order to take blood pressure readings, a 

t Further detdla of the construction of this 
apparatus and the electrical circuit will be fur- 
nished by the authors upon request, The micro- 
phonic manometer itself may be obtained from 
Charles Calvert of the Pacific Industrial Electron- 
ics Oompany, San Francisco, Calif. 
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rat is placed for 10 minutes in a wood box 
(55 x 25 x 25 cm) having sliding doors at 
each end and a glass top. The tmernperature of 
the box is maintained at approximately 39°C. 
The tail of the rat is led through a 10 mm pres- 
sure cuff and the segment of the tail immedi- 
ately distal to the cuff is placed in the trough. 
The pressure of the cuff is raised to a point 
above the expected blood pressure and slowly 
released. .4t the point a t  which thc cuff pres- 
sure becomes less than the caudal arterial 
pressure, one immediately hears in the ear 
phones a rhythmical succession of sounds re- 
flecting at  exactly the same rate the transmit- 
ted pulsatile variations of the caudal artery. 
If the amplifier is connected to an oscilloscope, 
one sees at this same critical point an intense 
and abrupt change in the contour and fre- 
quency of the preceding waves. I t  shoul'd be 
stressed that the regularity and actual rate 
of these sounds do not allow their confusion 
with any possible extraneous movements of 
either the body or tail of the rat. As the 
cuff is deflated further, the sounds attain their 
greatest intensity at  the expected diastolic lev- 
el, although this increase in intensity is too 
gradual to allow precise determination of the 
diastolic pressure. The sounds continue even 
with the cuff completely deflated. No pre- 
liminary venous drainage of the tail is neces- 
sary as the method does not depend upon 
gradual increase in tail volume but upon the 
almost instantaneously transmitted pulsatile 
variations which occur when the cuff pressure 
is overcome. Blood pressure determinations 
can be made a t  intervals of 15 to 30 seconds. 

Results. A. Blood Pressure of the Normal 
Rat ( 1) Unanesthetized Rats. Twelve albino 
rats weighing between 150-200 g were given 
0.02 mg of Intracostrin (Squibb) per 100 g 
of body weight. This amount of curare, al- 
though insufficient to produce paralysis, did 
subdue the rats sufficiently that they remained 
relatively quiet when wrapped loosely in a 
cloth bider.  The average systolic blood 
pressure of these rats as determined by the 
microphonic manometer was 98 mm of Hg. 
(Range: 82 to 120 mm Hg). Repeated daily 
determinations of the same animal rarely 
deviated more than 4-10 mm of Hg from the 
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FIG. 1. 
Drawing depicts entire apparatus. The rat is 

plnced on a pad of sponge rubber. The cuff is 
iiiflated by hand bulb and air pressure is mcasured 
by manometer. As the air is releaacd, the cuff 
prcssurc falls below that in tail artery and the 
pulsatile vibration instantly detected by the miero- 
phone is amplified into rhythmic audible signals 
heard by the observer. 

initial reading. These determinations are 
comparable to those obtained by previous in- 
ves tigators. ,* 

(2) Anesthetized Ruts. Twenty rats similar 
to those above were anesthetized by intraperi- 
toneal injection of pentobarbital sodium. The 
average systolic blood pressure of these rats 
was 90 mm of Hg (Range: 70 to 104 mm of 
Hg) . Later subsequent determinations of the 
same animals did not deviate more than 4-8 
mm of Hg from the initial value. 

B. Blood Pressure of Rat after Injection of 
Epinephrine and Rercin. Five anesthetized rats 
whose average initial pressure was 91 mm of 
Hg (Range: 82 to 102 mm of Hg) were given 
0.2 mg of epinephTine in oil by subcutaneous 
injection. Thirty minutes later, the average 
pressure was 180 mrn of Hg (Range: 144 to 
208 mm of Hg). 

Twelve anesthetized rats were given one 
mg of purified hog renin by intravenous in- 
jection. The prmure of each rat was de- 
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terminedl immediately and continuously after 
the injection. I t  was observed that the 
average pressure of 88 mm of Hg before in- 
jection increased to a maximal average of 
170 mm of Hg approximately two minutes 
after injection. Similar to the pressor response 
of the dog to renin, the pressures of the in- 
jected rats gradually fell after maintaining a 
plateau for approximately five minutes after 
injection. The pressures usually reached the 
control levels about 20 minutes after injection. 
Again similar to the dog, the rat was observed 
to develop tachyphylaxis rather quickly to 
injections of renin. Thus successive injections 
of the same amount of renin effected progres- 
sively smaller and more evanescent pressor 

effects and, the third 01 fourth successive in- 
jection usually caused little or no rise in 
pressure. 

Summary. The abil.ity of the microphonic 
manometer to measure rapidly and simply 
not only the pressure of the intact rat but 
also of the rat made hypertensive by the in- 
jection of the vamcmstrictor subbtances, 
epinephrine and renin, indicates that it might 
be of considerable usefulrness in studies ne- 
cessitating frequent or successive blood pres- 
sure determinations in the rat. 

The authors would like to express their appre- 
&ition for tedinical assistauce rendered by Vivian 
se:iy. 
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The kinetics of distribution of inulin be- 
tween the intravascular and the interstitial 
compartments after its introduction into the 
circulatory system is of interest in relation to 
the use of this substance as a measure of 
the extracellular volume.1*2 

The present paper concerns the distribu- 
tion of any substance with the properties of 
inulin between two fluid systems representing 
schematically the intravascular and inter- 
stitial compartments of the body. 

Let V1 be the volume+ of the intravascular 
compartment (I) and Vp the volume of the 
interstitial compartment (E), both of which 
will be assumed to remain constant during the 
experimental procedure. It is further sup- 
posed that the rate of mixing of the substance 
in each of these compartments is rapid com- 
pared to simple diffusion. If the concentra- 
_ _ _ _ ~  ~ _ ~ _ _ - - _ _ _  - - 
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tion of the substance in I is represented by 
c l ( t ) ,  the concentration in E by c2(t), the 
concentration in the urine (assumed to be the 
only route of elimination) by c3 ( t )  , and if the 
flow (9,) of the liquid that is being inter- 
changed between the two compartments is 
assumed to be constant, 92 being the urine 
flow, then, cl(t)V1 is the amount of substance 
accumulated in I at  any instant, cz(t)V, the 
amount accumulated at any instant in E, 
I c l ( t ) - c 2 ( t ) ]  q1 the rate of interchange of 
the substance between I and E, and finally, 
cl(t) q2 is the rate of elimination. I n  the 
case under consideration, the substance 
(inulin) is eliminated only by glomerular 
filtration, and if the renal clearance at any 
instant is 93, then ca(t) q2 = g ( t )  q3. The 
substance will be introduced into the system 
in the form of a chemical solution with a rate 
CQ, where C is its concentration and Q is the 
rate of infusion, both C and Q being kept 
constant experimentally. 

Under these conditions, the rate of x c u -  
mulation of the substance in the vascular com- 
partment will be: 

Vi - = QC - qi(ci  - cz) - q3ci dci 
dt  

(1) 




