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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. 
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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 
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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 
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monkey and a pregnant woman. The higher 
progesterone content of blood reported by 
Hooker and Forbes indicated the possible 
applicability of ultraviolet analysis of ether 
extracts of serum for progesterone. The rela- 
tively high extinction coefficient of this steroid 
at  240 mp renders it readily and accurately 
measurable in optimum concentrations of 1 
to 20 pg per cc solvent (ethanol). Although 
contaminating substances alter the sensitivity, 
suitable blanks or controls overcome this diffi- 
culty. 

A series of experiments were devised in an 
attempt to demonstrate circulating proges- 
terone by ultraviolet analysis in the blood olf 
pregnant women and in rabbits following the 
intravenous administration of this substance. 
Rabbits were also used as test animals in fol- 
lolwing the blood levels of testosterone and 
A -4 cholestenone after their intravenous ad- 
ministration. Each of the latter approximates 
the extinction coefficient of progesterone at  
240 mp. 

.Method. ,411 progesterone determinations 
were made by ultraviolet analysis. The Beck- 
man spectrophotometer was used with one cm 
square fused silica cuvettes. All substances 
analyzed were dissolved in 95% eth.ano1. Syn- 
thetic alpha progesterone with a melting point 
of 128°C was used. Blood was obtained by 
venipuncture from wornen patients whose re- 
productive status was known. The blood was 
oxalated and the plasma was expressed by 
centrifugation. Plasma volumes of between 
5 and 10 cc were extracted 3 times with equal 
volumes of ether and the ether extracts were 
evaporated to dryness. The residue was dis- 
solved in ethanol upon which ultraviolet analy- 
sis was carried out. The plasma extracts of 
10 gravid women, 5 postmenopausal women 
and 14 immediately postpartum women were 
analyzed in this manner. To determine the 
recovery of progesterone added to blood plas- 
ma, human plasma was obtained from the 
blood cbank and to i t  crystalline progesterone 
was added. The plasma thus prepared was 
extracted and analyzed and compared to con- 
trol ethereal extracts of plasma. To deter- 
mine the recovery of progesterone from the 
blood plasma of living anitmals, progesterone 
was administered intravenously to 9 rabbits. 

Three of this group had been subjected to 
total hepatectolmy under ether anesthesia. 
Blood was withdrawn by cardiac puncture 
prior to the injection of the hormone as the 
control and blank. The progesterone was 
prepared for intravenous injection into the 
marginal ear vein of the rabbit in a micro- 
crystalline suspension in 5 cc of normal saline. 
Cardiac blood was withdrawn at  frequent 
intervals up to 30 minutes after injection of 
the progesterone suspension. This blood was 
extracted and analyzed as previously de- 
scribed. Two untreated rabbits were bled as 
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TABLE I. 
Progesterone Plasma Levels, Expressed as pg of Progesterone per cc of Rabbit Plasma, Follow- 
ing the Intravenous Administration of Progesterone. Animals designated A are intact and B 

are hepateetomized. 

Minutes after the injection of progesterone 

i / Z 1  2 3 4 5 G 7 8 9 1 3 2 0 3 6  

A-6 
A-7 
A-8 
A-9 
8-12 
A-18 

Mean 

B-10 
B-15 
B-17 

Mean 

3.7 - - 1.0 - 1.1 - - - - 
- 10.2 - 2.7 - 2.0 - -- 1.1 - - -- 

4.0 - 2.5 - - 2.3 - - - 
6.4 4.1 - 2.8 2.5 1.7 - - - - - 

2.2 - - - - -  
0.6 0.7 0.4 

16.0 8.3 3.9 3.3 2.8 2.0 2.0 1.1 1.7 0.6 0.7 0.4 

- -  
- - -  
- 

16.0 - - 4.1 - - 
- - - I _ - _ - -  

- - - - - - - - - - - -  

controls. One rabbit was bled for a period 
of 3 days following the intramuscular injection 
of 50 mg of progesterone in sesame oil. Hepa- 
tectomized and intact mature virgin rabbits 
were also given cholestenone and testosterone 
intravenously. One gravid woman with ante- 
parturn eclampsia was injected intravenously 
with 100 mg of progesterone dissolved in 5 
cc of propylene glycol. Blood was obtained 
for analysis by venipuncture. 

ResuZts. The analysis of plasma from gra- 
vid, postpartum and postmenopausal women 
failed in any instance to indicate the presence 
of specific absorption at 240 mp. Cmpara- 
tive analysis of the absorption curves obtained 
in these various physiological states revealed 
no common factor rendering them distinguish- 
able as a group from either of the other 
groups. In general, the absorption patterns 
obtained were identical within each group and 
with those of the other groups. 

Patient E. C., to whom la0 mg of proges- 
terone was administered in propylene glycol, 
revealed no evidence of plasma progesterone 
prior to injection. At one minute after in- 
jection, ultraviolet analysis od the extracts of 
plasma revealed 3.8 pg/cc and at  8 minutes 
after injection, 1.6 pg per cc. The sodium 
pregndio l  glucoronidate urinary excretion 
was markedly increased two days after injec- 
tion of progesterone. On the day of injec- 
tion, the total urinary excretion was found to 

be 69 mg a d  48 hours after injection was 122 
mg. Sodium pregnandiol glucoronidate deter- 
minations were made after the method of Al- 
ien and Viergiver ( 10). 

I t  was apprent that progesterone injected 
into the blood stream of the intact rabbits had 
an exceedingly short existence as ether ex- 
tractable progesterone. Fig. 1 represents a 
typical example of the absorption patterns 

hi 1 
FIGURE 3 

THE DISSIPITION 0F.TESTOSTERONE 

FROM THE BLOODPLISMA OF THE FEMALE 
RABBIT, FOLLOWING THE INTRWENCUS IN- 

JECTION OF I0 MOM. OF TESTOSTERONE 

-.--.- HEPATECTOMIZED RABBITS 

- INTACT RABBITS 

MINUTES AFTER ADMINISTRATION OF TESTOSTERONE 
-- 
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TABLE 11. 
Testosteroiic I'lasiiia Levels, Exprcsscd as ,,g of Testosteroiic ~ P Y  cc of Rabbit Plasrna;'1Mol%nn:-' I 
ing the  Intrarcimus Akdininistrntio~i of Testosterone. 

are Iiepateetomizecl. 

Blinutt~s after the injection of testosterone 

Aiiiinuls designated A arc i1it.ae.L aiid :$ 

~ ___ ---------- 7 

1/2 1 7 3 4 7 8 1 0  1.5 l ( i  25 30 

0.0 3 - - _- - - - - -4-19 2u.u - - 
?5.2 - - z..j - 2.2 0.9 - - - 

1.5 2.2 _. - - 
-1-21 
-1-22 21.3 14.4 -- I .*) - -- - 

Jlc:l1~ P 0 . T  11.4 3.2 5.(i -- 2.3 - '3.9 0.9 - - 0.8 

- -  - -  
- 

obtained in the experimental animal prior to 
and after the administration of progesterone. 
The corrected curves were obtained by using 
the control analysis as the blank in the spec- 
trophotonieter. I t  will be noted that these 
ccrrected curves approach with constant ac- 
curacy the absorption pattern of crystalline 
progesterone dissolved in 95 % ethanol. Fig. 
2 and Table IT illustrate the dissipation of pro- 
gesterone from the blood plasma of 6 intact 
and 3 hepatectomized female rabbits. The 
progesterone level decreases rapidly in the first 
6 minutes after injection and then more slow- 
ly until at  30 minutes after injection the 
steroid has disappeared, The hepatectomized 
group revealed a similar dissipation pattern 
except that the initial post injection decline 
was much less precipitous than in the intact 
animals. Plasma samples from the rabbit 
treated with intramuscular progesterone in oil 
at  no time exhibited the presence of proges- 
terone. 

Those animals to which testosterone was 
administered, Fig. 3 and Table 11; followed 
the same pattern of decline in circulating hor- 
mone level as the progesterone series in both 
the intact and hepatectomized groups. I t  will 
be noted that the initial levels obtained in the 
testosterone-treated animals were higher than 
the comparable progesterone-treated animals. 
This is attributed to the fact that testosterone 
has a higher solubility in aqueous solvents 
than does progesterone. 

The third series of experimental animals 

comprise the group to which chollestenone 
was administered intravenously. At no time 
in either the intact or the hepatectornized 
group could a cholestenone plasma level be 
demonstrated. This was explained on the 
basis of the minimum solubility of cholesten- 
one of less than 1 pg  per cc of water at room 
temperature. The cholestenone was at no 
time in solution in the plasma and as particu- 
late matter was rapidly removed from the 
plasma before even a circulating plasma sus- 
pension level could be attained. The recov- 
ery of progesterone from plasma to which i t  
had been added was considered to be adequate 
and varied between 85 and 100%. 

Summary. Ultraviolet absorption studies 
of ether extracts of the blood plasma of preg- 
nant women failed to reveal the presence of 
progesterone. Progesterone was recovered 
from ra'bbit plasma by ether extraction and 
measured by ultraviolet analysis after the in- 
travenous administration of the hormone. I n  
a like manner, testosterone may be recovered 
from the plasma of rabbits after intravenous 
administration. Chdestenone plasma levels 
could not be demonstrated after the intra- 
venous administration of this substance. Tes- 
tosterone and progesterone have a short life 
as ether extractable substances in the plasma 
of intact female rabbits. Hepatectomy doe- 
creases significantly the rate of dissipation of 
ethGr extractable testosterone and proges- 
terone from the blood plasma of the experi- 
mental animal. 
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Progesterone dissolved in propylene glycol 
and administered intravenously to a pregnant 

a marked rise in urinary sodium pregnandiol 
glucoronidate excretion. ~- 

Woman had a short life as ether extract- Receivcd January 10, 1950. P.S.E.B.M., 1950, v73. 
able steroid. This procedure was followed by 

'Recovery of the Coxsackie Group of Viruses from Human Sources. 
(17708) 

BEATRICE F. HOWITT. 
From the  Virus  and Bickettsia Section und Laboratory Services, Montgomery, Ala., U. S. Public 

Health Service, Atlanta,  Ga. 

In  1948 this lalboratory reported(1) on the 
presence of neutralizing antibodies in human 
sera against the virus of Newcastle Disease 
(NDV). NDV was not isolated from any of 
the material examined, and it was shown later 
(2 ,3 )  that the positive neutralization tests 
were due to a nonspecific heat-labille factor 
in the sera. Since frozen specimens from the 
cases described in the previous paper were 
still availalble, following the report by Dall- 
dorf and Sickles(4) on the recovery of the 
Coxsackie virus from human feces( 5 ) ,  this 
material was re-examined by inoculation into 
suckling mice. The Coxsackie virus was ob- 
tained from both the feces and nasopharyn- 
geal washings of many of these patients. Sub- 
sequently, more specimens were examined 
from various sources, and virus strains have 
been recovered in material from 97 individuals 
in 9 different states: Alabama, Colorado, 
Delaware, Florid's, Georgia, Louisiana, Okla- 
homa, South Dakota and Tennessee. This 
report presenits the results thus far obtained 
in the study of the viruses isolated. 

(a)  Trea tmen t  of feces or oral 
washings. Fecal and oral specimens were pre- 
pared according to the method of Howitt and 
Barnett ( 6 )  for the recovery of poliomyelitis 

Methods.  
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virus. Twenty percent suspensions of feces 
were made in distilled water. Thaese were 
spun in an angle centrilfuge at  13,000 r.p.m. 
for 30 miinutes in the cold room. One thou- 
sand units of penicillin and 10 mg of strepto- 
mycin were added for each ml of the super- 
natant fluid, and the mixtures were left a t  
room temperature for 30 minutes before in- 
oculation of 3-to-5-day-old mice. Each ani- 
mal received 0.01 ml intracerebrally, 0.03 ml 
intraperitonlealily, and 0.03 ml intramuscularly 
of the treated feces. The oral washings were 
inoculated in the same manner, but the anti- 
biotics were reduced to one-half the quantity. 
( b )  Virus isolations. The fecal specimens re- 
ceived were kept frozen in the dry ice reflfig- 
erator while all other material was stored in 
the electric freezer at  -10°C. The best results 
were obtained with oral specimens from pa- 
tients who had gargled with 40 or 50. ml of 
tryptose phosphate broth. With specimens 
obtained early in the illness, the virus was 
!found more often in the oral material than 
in the feces. The inoculation of 3-to-5-day- 
old mice with positive human material, pro- 
duced symptoms sf marked ataxia, followed 
by muscle paralysis progressing to complete 
immobilization, after which death might oc- 
cur rapidly or be delayed for several days. 
Virus was present in the infected mice brains, 
but a larger amount could be harvested by 
skinning the animals and removing all skeletal 
muscles. The muscles were prepared as a 
10% suspension in buffered saline contain- 

6. Howitt, E. F., aiicl Barnett, V. H., J. Lab. 
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