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obtained before and after nephrectomy, one 
can conclude that DCA did not change the 
vascular reactivity. It should be pointed out 
that none of the dogs showed a significant in- 
crease in blood pressure as a result of DCA 
treatment. Blood pressure values obtained 
regularly by femoral intra-arterial puncture 
averaged 125 mm Hg (114-148) before and 
138 mm Hg (124-130) after treatment. In  
no instance was there even a consistent trend 
of blood pressure change as a result of DCA. 
This is in accord with previous observations 
that normal dogs are resistant to DC-4 hyper- 
tension (3,4). 

It has already been shown that hyperten- 
sion elicited in dogs by silk perinephritis does 
not influence the vascular response to various 
chemical stimuli (7 ,9 ) .  From the present pa- 
per thhe same conclusion applies to DCA 

Plzysi.ob., 1949, ~156, 41'3. 
7. Page, I. TI., and Tq-lor, R. D., Am. J .  

9. Page, I. H., Am. J. P7t?ylxio7., 1941, 1-134, '789. 

treated dogs. Although we found that the 
average responses to epinephrine, renin and 
angiotonin were slightly greater in DCA 
treated than in control rats, it is unlikely that 
they are significant since many hypertensive 
rats showed a normal or a subnormal vascu- 
lar sensitivity. Furthermore, such slight dif- 
ferences would not be sufficient to explain per- 
sistent hypertension. The present data do 
not support the view that part of the patho- 
genesis of DCA hypertension in the rat can 
be explained on. the basis of a functional 
hyper-activity of the vascular system (10). 

Summary. Chronic treatment with DCA 
of dogs and rats, does not increase significant- 
ly vascular response to epinephrine, renin and 
angiotonin to explain DCA-hypertension on 
the basis of vascular hypersensitivity. 

10. Selye, H., D o c .  Canad. Physiol. Soc., Mon- 
treal, 1949. 
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Depression of Tracer Ion Uptake Curve in Rat Erythrocytes Following 
Total Body X-Irradiation. (17706) 

THOMAS G. HEKNESSY AKD REX L. HUFF.* (Introduced by John H. Lawrence.) 
F ~ o m  the Donner Laborrctory, Division of Medioal Physics, Cizizjersity of California, BerEdey.  

Radioactive iron given enterally or paren- 
terally has been shown by Hahn and co-work- 
ers(1) to be incorporated into the red blood 
cell as an integral part of the hemoglobin 
molecule. In  addition, an in v i t ~ o  experiment 
has demonstrated the failure of radio iron 
introduced into the plasma to exchange with 
hemoglobin iron of the mature erythrocyte ( 2 ) .  
In  contrast, more recent work by Walsh et  
ai.(3) indicates the ability of circulating 
reticulocytes to accumulate radio iron in vitro 

1. Hahn, P. F., Bale, W. F., Hettig, R. A,, and 
Whipple, G. H., Scieme,  1940, v92, 131. 

2. Hahn, P. F., Bale, W. F., Lawrence, E. O., 
and Whipple, G. H., J .  E s p .  Men. ,  1939, v69, 731. 
3. Walsh, R. J., Thomas, E. D., C'how, I(. K., 

Fluharty, R. G., and Fineh, C. -4.) ScierzcP, 1949, 
~110, 396. 
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to a small extent. Thus it appears that radio 
iron found in circulating erythrocytes is pres- 
ent principally in cells that have been relleased 
from bone marrow following the ad'ministra- 
tion of the tracer dose of iron. JIorphologk 
evidence that the erythropoietic tissue of bone 
marrow is extremely sensitive has been pro- 
vided by Bloom and Bloom(4) who found 
that erythroblasts disappeared from the bone 
marrow of rats earlier than the myebblasts 
following a half lethal dose of X-rays. That 
this degree of radiosensitivity is compatible 
with the apparently contradictory findings of 
nor ma1 quantities af circulating erythrocytes 
is entirely credible when, as has I k n  pointed 
out by several authors, the longevity of these 

4. Bloom, 31. A, and Bloom, W., J .  Lab. C h .  
Ned., 1947, ~ 3 2 ,  654. 
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IRON UPTAKE IN RED CELLS OF RATS FOLLOWING 
EXPOSURE TO VARYING DOSAGES OF TOTAL BODY 

X- IRRAMATLON 
Series A = Iron, Fe5', administwed 48 burr after irrodtatlar =-I 

5 10 !5 

DAYS AFTER Few ADMINISTRAllON 
F I G  

cells are considered ( 5 - 7 ) .  
In  view of the ability to demonstrate newly 

formed red cells with tracer iron and the 
radiosensitivity of erythropoietic tissue a series 
of experim,ents were dlesigned to demonstrate 
erythroid marrow depression following total 
body x-irradiation. 

Methods. Groups consisting of 5 adult 
female Curtis Dunning rats weighing approxi- 
mately 200 g were given total body x-irradia- 
tion in varying dosages. The radiation was 
180 KV X-rays using mm cu and 3 mm 
aluminum filtration. Th'e animals were radi- 
ated individually in a lucite container, and the 
measurement of the radiation was accom- 
plished with a Victoreen Ionization Chamber 
inserted in a lucite phantom which approxi- 
mated the size of the rats used. The animals 
were divided into 4 series. The control series 
consisted of one group of 5 rats that received 
no irradiation. Series -4 and B consistNed of 

5. Cantril, S. T., Jacnbsen, L., and Nicksoa, J. J., 

6. Lawrence, J. S., Dowdy, A. H., and Valentine, 

7. Uobson, R. L., a.nd Lawrence, J. H., Ann. Rev. 

MDDC-991-1943. 

T. N., MDDC-836-1946. 

l'hjjsiol., 1948, v10, 479. 

1. 

4 groups that received 5 3  25, 125, and 250 
roentgens of total body x-irradiation. Series C 
consisted of 3 groups that received 5, 10, and 
25  roentgens. Each animal was given intra- 
venously by tail vein a 1a.breling dose of FeS9 
in cc of FeC1; solution which had been buf- 
fered to pH 4 with saturated sodium citrate. 
This dose contained 2 y total iron and approxi- 
mately .07 microcuries of FeZ9. In  series A 
the labeling dose was given 2 days after the 
x-irradiation, in1 series B one day after, and 
in series C within 4 hours a-fter the irradiation. 

Following the administration of the label- 
ing dose of FeT9 >< cc samples of blood were 
drawn by means of cardiac puncture. In  
series A and B samples were drawn a t  1, 2 ,  
3, 5: 8, 12 and 25 days. In  series C and the 
control group samples were drawn a t  1, 2 ,  
3, 5, 8, 12 and 61 days. The blood samples 
were heparinized, centrifuged a t  2500 RPM 
for 30 minutes and the hematocrit recorded. 
Ten milligrams of iron carrier were added to 
each sample and they were ashed, electro- 
plated, and counted as described in a previous 
report from this laboratory (8 ) .  The calcu- 
lation od the percent uptake of the adminis- 
tered dose by the red cells was made by cal- 
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culating the blood volume on the basis of 
8. Berlin, S. I.,, Huff, R. L., Van DFke, D. C., 

and Hennessy, T. G.,  Pmc. &. EXP. BIot. AND 

4.59 cc/lOO g body weight as given by Bedin 
et d ( 8 )  and multiplying by the hematocrit. 
Then the activity Of this amount *f 

cells as compared to the administered dose >ZED., 1949, ~ 7 1 ,  176. 
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resulas intathe percent uptake as given by the 
formula : 
Animal might 

100 
__ X 4.59 x llcinatocrit X 

CT’M/c.c of rcll s:imyle 
- 
Total CPM iiijected 

.__ x 100 = % dose in rccl cells 

Results. The graphs of the results obtained 
in series A are shown in Fig. 1, series B in 
Fig. 2,  and series C in Fig 3. The control 
series results are superimposed on each graph. 
Each point in the graphs represents the 
average value of the 5 animals in the group 
except where there was unavoidable mortality 
dtue to cardiac puncture. 

Discussion. The results obtained in these 
studies show that th’e radioactive iron red cell 
uptake curve is a sensitive indicator of x-irrad- 
iation damage to the bone marrow. They also 
confirm the histologic evidence of the sensi- 

tivity of erythroid tissue to x-irradiation. 
I t  appears that the greatest depression in 

erythroid marrow activity’ occurs at  a period 
of about one day after the irradiation since the 
groups labeled at  this period show a much 
greater depression at  the 5 and 2 5  roentgen 
levels. 

Summary. 1. A method of demonstrating the 
depression of the erythroid portion of the bone 
marrow by x-irradiation with the use of Fe59 
is presented. 

2.  Graphs of the red cell FeS9 uptake curve 
in rats a t  various dosage levels of total body 
x-irradiation and at  varying times after ir- 
radiation are given. 

1i-e wish to estciid our sincere ~ppreciation to 
Doetor Joliii H .  Lawrcnce for his kiiidly interest 
iiiitl assistance in this work. 

Assay of Circulating Progesterone by Ultraviolet Spectroscopy. (17707) 

ARTHUR L. HASKINS, JR.* (Introduced by Willard 31. M e n . )  
From the Department of Obstetrics npd G!ynecology, Washington 77niwrsity School o f  Xcd ic ine ,  

St. Louis, M o .  

The extraction and analysis of progestin 
from the blood of mammals has been described 
by Bloch (1 ) . Although the presence of cir- 
culating progestin was corroborated by subse- 
quent investigators, the need for a sensitive 
and accurate method of assay was obvious. 
Bloch, utilizing the bio-assay technic of Cor- 
ner and Allen ( 2 ) ,  demonstrated the presence 
of less than 0.2 pg of progesterone per cc 
of pooled sow blood. Human pregnancy 
serum yielded less than 1.0 pg of progesterone 
per cc. Haskins(3), following the bioassay 
procedure described by McGinty et aZ.(4), 
estimated the circulating progestin leveI in 

it United States Public Health Fellovi in Ob- 

1. Bloch, P. IT., Endocrinology, 1936, t-20, 307. 
2. (’orner, G .  W., and Allen, W. M., Am. J .  

3. Haskins, A. L., Jr., J .  Clin. Endocrinol., 1941, 

stetrics and Gynecology. 

Pkysiol., 1929, v88, 326. 

v l ,  65. 

human pregnancy serum at 0.13 pg per cc, 
expressed has crystalline progestserone. De ,41- 
lende ( 5 )  , found the circulating progestin level 
to vary between! 0.06 pg and 2.5 pg per cc 
of serum in the Macacus rhesus, during thte 
menstrual cycle. Hooker and Forbes (6-9), 
using the method devised by them detected 
whole blood progesterone concentrations be- 
tween 4 and 8 pg per cc in rabbits, mice, a 

4. McGinty, D. A., Anderson, 1;. P., and M e a l -  

5 .  de Allende, I. 11. C., PRoC. SOC. EXP. BIOL. 

6 .  Hookcr, C. W., and Forbes, T. R., Endocrin-  

7.  Forbes, T. H., arid Hooker, C. W., Science, 

8. Hooker, C. W., and Forbes, T. R., Endocrin- 

9. Forbes, T. R., and Hooker, C. W., PROP. 

lougli, H. B., Endocrinology, 1939, v24, 829. 

AXD MED., 1940, 1744, 534. 

ology,  1947, v41, 158. 
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ology, 1949, v44, 61. 
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