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FIG. 4. 

tricuspid insufficiency, and auricular flutter. 

plateau (SP) due t o  valrular insufficiency is apparent. 

cession of auricular contractions (rate of 300) becomes apparent (a,a,a). 

Tracings obtained during respiration i n  n patient vith congestive failure, 

( A )  Border tracing of right auriclc (conr.eiitioii:il tracing). A systolic 

(B) Border tracing of right auricle (use of the filter). The rapid suc- 

basis and principle of which are given. 
(b) BY using the filter, it is Possible to (d)  The use of the filter eliminates those 

record the fluorocardiogram of the child. slow waves of cardiac origin which may in- 
This is Of particular importance in congenital terfere with other rapid cardiac Waves whose 
heart diseases. study is more important in particular cases. 

(c) By using the filter, it is possible to 

inonary fibrosis, or congestive failure. 

study dyspneic Cases of emphysema, pul- Received Xngust 29, 1949. P.B.E.B.M., 1948, 72. 

Determination of Iodine-131 in Urine." (17361) 

R. R. EDWARDS, W. A. REILLY, AND R. G .  HOLMES (Introduced by €3. B. Wells.) 
From Department of Pediatrics, University of Arlianscts School of Medicine, Little Rock, Ark. 

I n  conjunction with research on the diag- 
nostic and therapeutic value of radioactive 
iodine (8.0 day 1-131) in thyroid disorders, 
a simple and accurate procedure for deter- 
mining the amount of radioiodine excreted 

*The iodine 131 used in this investigation was 
supplied and obtained on allocation from the 
Atomic Energy Commission. 

Journal Series No. 888, University of Arkansas. 

is needed. Preparation of counting samples 
by evaporation of urine samples to dry- 
ness is a tedious and unpleasant procedure, 
and has also proved inaccurate, perhaps due 
partly to loss of some iodine by volatilization 
(possibly as volatile organic iodine com- 
pounds) and partly to variations in the geo- 
metrical character of the resulting solid1 
samples. 



DETERMINATION OF IODINE- 13 1 I N  URINE 159 

FIG. 1. 

(bottom) on microscope base. 
Shows the dipper counter (top) and sample tube 

A procedure for direct counting of the 
1-131 radiations in the urine by means of a 
dipping counter has been devised along lines 
similar to those reported by Solomon and 
Estesl for aqueous solution measurements. 
,4 thin-walled glass dipping counter (Radia- 
tion Counter Laboratories, Mark l, Model 
80) was mounted on a modified microscope 
base, as shown in Fig. 1.  Samples of urine 
(sometimes diluted with water) were placed in 
test tubes whose length was exactly that of 
the glass portion of the counter tube (about 
I 1  cm), and whose inside diameter was a b u t  
2 cm, 5 or 6 mm greater than the outside 
diameter of the countqer tube. In the experi- 

1 Solomon, A. K., and Estes, H. D., Rev. Sci .  
-____ 

ments reported here, 8.5 ml of liquid proved 
optimum for covering the sensitive area of 
the counter whlen counter and sample tube 
were arranged concentrically. 

To reduce errors due to 
variations in geometry, all samples in a given 
series, including the standard urine, were 
counted in the same sample tube. Since the 
counter tubes showed some photosensitivity, 
the external surfaces of the sample tubes were 
blackened with India ink to exclude light. 

The counter tube was used in conjunction 
with either a 64 scaler (Nuclear Instrument 
and Chemical Cop., Model 165) or a decimal 
scaler (Berkeley Scientific Company, Model 

Background Count. Backgrounds were de- 
termined over a fifteen minute period with 
the sample tube containing 8.5 ml distilled 
water arranged in the experimental position. 

Standard Urine Count. Standard urine 
samples were prepared by addition of a known 
volume of a previously standardized aqueous 
solution of 1-13 1 to a known volume of normal 
urine. Samples of 8.5 ml of the resulting 
spiked urine were counted with the dipping 
counter, yielding values expressed as counts 
per minute per microcurie of 1-131 per mil- 
liliter of urine. About ten microcuries per 
liter of urine makes a satisfactory standard 
(about 1000 counts per minute.) 

Experimental Samples. Urine of the patients 
was collected in vessels containing 1 ml of 
KI solution (20 mg/ml), to decrease loss of 
iodine by volatilization. The specimens were 
then sampled (8.5 ml) for direct counting, 
or if too active (over 8000 counts per minute 
for 8.5 ml sample), were diluted with water 
to yield satisfactory counting samples. Count- 
ing periods were adjusted so as to yield a to- 
tal of 5000 to 10,000 counts, so that standard 
errors were less thsan 2%. In  addition, samples 
were counted in triplicate (3 separate 8.5 m€ 
samples, placed successively in the same 
sample tube) to reduce errors due to varia- 
tions in geometry and sampling. After each 
sample was counted, the sample tube and 
counter tube were washed twice with water, 
once with 6 N HNOs, and rinsed 3 times with 

Experimental. 

low). 

Instru., 1948, 19, 47. distilled water. I t  was found advisable to 
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check the background for a brief period after 
each count to determine whether decontam- 
ination was complete. 

Eflect of Dilution of Urine. Samples of a 
standard urine giving 195 counts per minute 
per 8.5 ml were diluted with varying amounts 
of water, and 8.5 ml samples of the dilutions 
were counted with the experimental apparatus 
to determine whether the diluted urine exhib- 
ited the same counting efficiency as the un- 
diluted. Samples of total volume 8.5 ml 
were prepared, containing the following 
amounts of the standard urine: 1.5, 2.5, 3.5, 
4.5, 5.5, 6.5, 7.5, and 8.5 ml. 

Results and Discussion. Results of the ex- 
periment to determine effect of diluting the 
radioiodine-containing urine are shown in Fig. 
2. It is apparent from the figure that addition 
of water to the urine does not affect the 
counting efficiency of the radiations, in spite 
of the variation in specific gravity. This is 
the anticipabed result if the counts obtained 
are due largely to the gamma radiations from 
the 1-131, as expected. The beta particles 
from this nuclide (0.60 MeV) should be es- 
sentially completely absorbed by a water layer 
of about 2 mm thickness. 

Comparison of the experimental sample 
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FIG. 2. 
Effect of dilution of urine. 

I 9  

IODINE- 13 1 

w 95 

m 

rn 

#so er 

IN URINE 

W L O  n lm W 

Hours after administration. 
'FIG. 3. 

Urinary output of 1131. 
curies. 

Tracer dose 100 micro- 

counts (applying the dilution factor, if my) 
with the standard urine counts yields values 
in microcuries of 1-131 per milliliter of ex- 
perimental urine, Total output for the period 
over which the urine was collected is then 
obtained simply by multiplying this value 
by the total urine volume. Failure to collect 
the urine quantitatively is of course the great- 
est source of error in the measurements. Cor- 
rection for radioactive decay since dosage may 
be applied neither from the theoretical decay 
curve, or by counting the standard urine at 
the time of the experimental counts. Fig. 3 
S ~ Q W S  an actual series on a patient given 1000 
microcuries of 1-131. T'he curve indicates 
urinary output in microcuries and percentage, 
at daily intervals after administration. 

Experiments now in progress are directed 
towards determination of the value of the 
urine measurements (i.e. rate of excretion of 
1-131) in diagnosis of thyroid disorders. I t  
is believed that the dletermination of 1-131 in 
urine is considerably more accurate than direct 
counting of the thyroid glands, which may 
vary considerably in size and shape, leading 
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to serious variations in geometry. 
Summary. A method for the determination 

of Iodine-131 in urine is described. A dip- 
ping counter mounted on a modified micro- 
scope base using a blackened test tube with a 

sample large enough to cover the sensitive 
area of the tube was used. Counting of gamma 
radiations is quite rleproducible by this pro- 
cedure. 
Received August 30, 1949. P.S.E.B.M., 1949, 72. 

Effect of Procaine Hydrochloride on Response of the Heart to Epinephrine 
During Cyclopropane Anaesthesia. (17362) 

CODE SMITH AND J. K. W. FERGUSON. 
From the Deprtmmt of Pharmacology, Uniuersity of Toronto, Toronto, Canada. 

While studying the production of ventric- 
ular fibrillation in dogs by the intravenous 
administration of epinephrine during cyclo- 
propane anaesthaesia, observations were made 
on the effect of procaine HCl on the cardiac 
irregularities. Its effect on the rate and 
rhythm of the heart during cyclopropane 
anaesthesia and its effect on the cardiac re- 
sponse to epinephrine were noted. 

Method. A modification of Meek’s tech- 
nic was used.l Thirty minjutes after prernedi- 
cation with 1.0. mg/kg morphine sulphate 
and 0.04 mg/kg atropine sulphate, 18 male 
and female dogs (4-10 kg in weight) were 
induced with a cyclopropane and oxygen mix- 
ture, intubated, and allowed a further 3 0  
minutes to equilibrate with the cyclopropane- 
oxygen mixture administered by a to-and-fro 
carbon dioxide absorber. The mixture was 
adjusted to produce stage 111, plane 3 anaes- 
thesia. A total of 78 injections of epinephrine 
0.01-0.03 mg/kg were miade, taking 20 slec- 
onds for each injection, and with at  least 20 
minutes between injections. Procaine HC1 
5-15 mg/kg in 5 cc saline was given in 50 
seconds, 5 minutes before 32 of the epineph- 
rine injections. On 7 occasions 50 mg/kg of 
procaine HCl were given and not followed by 
epinephrine. Electrocardiograms were record- 
ed continuously during and following each 
injection. When ventricular fibrillation oc- 
curred, artificial #respiration with 100% oxy- 
gen was instituted, thoracotomy performed, 

1 Meek, W. J., Hathaway, H. R., Orth, 0. S., 
J .  Pharm. Exp. Therapy, 1937, 61, 240. 

and cardiac resuscitation attempted using 
manual massage and intracordial injecltions of 
procaine HCl 5-15 mg/kg. 

Eflect on Cardiac Rate and Rhythm. The 
cardiac rate was increased in all but two 
experiments when procaine HCl was given. 
(Table I). The degree of acceleration pres- 
ent 5 minutes after the injection increased 
with the dose employed (Table 11). On 24 
occasions irregularities were present a t  the 
time procaine HCl was injected, and with the 
exception of one sinus arrhythmia these 
changed to a regular sinus rhythm. (Table I ) .  

Modification of Cardiac Response to Epi- 
nephhe.  The response of the heart to 
epinephrine was nutably different after the 
administration of 5-15 mg/kg of procaine 
HCl. Epinephrine was given 46 times without 
previous procaine HCl and 32 times fdlow- 
ing (this agent. The occurrence of varipus 
rhythms following the epinephrine is shown 
in Table 111. Calculation of “p” value2 re- 
veals a significant increase in the number 
of normal rhythms, a significant decrease in 
the number of cases with a sinus arrhythmia 
component in the rhythm, and no significant 
change in the incidence of either extrasystoles 
or of ventricular tachycardia. 

An attempt was made to determine whetther 
increased vagal tone was contributing to the 
electrocardiographic picture obtained follow- 
ing epinephrine injections. Signs taken to 
mean increased vagal tone were initial slow- 
ing, A-V block, and suppression of the sinus 

2 Mainland, D., Can. J .  Research, 1948, E, a6, 1. 


