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TABLE I. Thyroxine Secretion Rate of Mice. 

Distribution of TSR 
NO. of TSR (p,g/lOO 

Group Age,days mice g body wt) -5 Pug 1 p g  1.5 p,g 2P.g 2.5 Pug 

8 Intact  140 
Castrate 140 

140 
180 
230 

Castrate 180 

9 In!,& 120 
1 9  

9 9  

” All age groups 

14 
12 

26 
10 
9 

13 
66 

7 

1.20 + .15* 
.83 .06 

1.26 k .07 
1.20 + .11 
1.33 5 .14 
1.19 & .01 
1.25 5 .05 

.92 2 .06 

3 6 3 
6 5 

16 6 
7 2 

1 2 5 
2 5 5 
3 30 18 
1 6 

1 1 
1 

4 
1 
1 
1 
7 

* Mean 5 S.E. 

- day’ Gonadectomy produced a 1. HUrSt, Victor, Turner, C. W., Mu. Agr. EX#. Sta. 
but not significant, reduction in TSR in both 
sexes. In the female no significant change in 
TSK was noted with increasing age between 
120 and 230 days of age. The mean TSR of 
66 female mice maintained at  a temperature of 
78 t 1°F was 1.25 t 0.05 pg l-thyroxine/ 
100 gJday, with a range between 0.5 and 2 pg. 
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Preferential Concentration of C14 in Posterior Pituitary Following 
Hydrocortisone C14 Injection.* (25334) 

SHAWN SCHAPIRO~ AND JOSEPH K A T Z ~  (Introduced by A. L. Sellers) 
Inst. f o r  Medical Research, Cedars of Lebanon Hospital, Los Angeles, Calif.  

Preferential uptake of some hormones by 
the pituitary gland has been reported by sev- 
eral investigators. Riegel et al. (1 ) have found 
the concentration of C14 progesterone to be 
much higher in the pituitary and adrenals of 
rats than in plasma or other tissues. Joliot 
et al. (2) and other investigators (3-5) noted a 
preferential accumulation of thyroxine in 
the posterior pituitary. Courrier and Zizine 
(6) observed that 2 hours after administra- 
tion of C1* cortisone to rabbits, the kidneys 
and posterior pituitary had slightly higher tis- 
sue plasma ratios than other organs. In view 
of the great interest in the regulation oQ ster- 
oid hormone levels by the pituitary and hy- 
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pothalamus, we undertook to confirm and ex- 
tend these observations. 

Methods. Hydrocortisone 4-C14 (1.47 pc/ 
mg) was injected intravenously into 4 rals, 5 
guinea pigs and 2 rabbits. The amounts of 
hydrocortisone injected approximately tlou- 
bled the hormone content in the boldy.9 The 
animals were anesthetized with ether, and the 
hormone in 1 ml of aqueous alcohol was in- 
jected into the foot vein. After 15 to 30 rnin- 
utes, the vena cava was severed and the ani- 
mal perfused through the aorta with 0,9% 
sodium chloride solution. The tissues were 
then excised, weighed, homogenized in 75 % 
methanol and centrifuged. Precise separation 

Q Hydrocortisone is the normal adrenal secretory 
product of the guinea pig, while the rat and rabbit 
primarily secrete corticostercne( 7).  A,pparently, 
corticosterone and hydrocortisone arc handled similar- 
ly by the rat(8). 
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of the hypothalamus, median eminence and 
the pituitary lobes was not always possible. j l  
The supernatant solution, or in the case of 
large organs, extracts from 100 to 200 mg of 
tissue were evaporated to dryness. In 3 in- 
stances, the residue was fractionated between 
75% methanol and 4 volumes of chloroform 
tot separate the free steroids (chloroform sol- 
uble) from tlne conjugated compoiunds (sol- 
uble in aqueous methanol). After the solvents 
were evaporated, the residues were extracted 
with 1 ml absolute ethanol. Plasma was de- 
proteinized with 3 volumes methanol, and ali- 
quots of the supernatant were used for CJ4 
assay. For radioactivity assay, the alcohol 
extracts were evaporated on 1.5” flat alumi- 
num discs arid assayed with a plastic end 
window gas flow Geiger tube (efficiency about 
600,000 cts /rnin/ pc C‘14). The weight of ma- 
terial on the discs was less than 1 mg and no 
self absolrption corrections were used. In  
most cases, background counts were deter- 
mined for each individual disc. 

Results. We have observed, in agreement 
with others(8-10), that 2 minutes after injec- 
tion only 20 to 30% of the injected counts 
could be accclunted for in the plasma. Ap- 
parently the hormone is rapidly distributed 
throughout the body for within 15 to 30 min- 
utes, radioactivity was found in all tissues ex- 
amined (Table I).  Results are presented as 
cts/min/mg of tissue and tissue/plasma ra- 
dioactivity concentration ratio. In  the case 
of the pituitary lobes, the 997. counting error 
has also been given. The 99% error equals 
2.58 times the standard error and indicates 
that in 99 cut of 100 determinations the values 
would fall within the indicated range. In gen- 
eral, liver and kidney had greater activity than 
muscle, brain, thyroid, spleen, lung, testis, and 
thymus. The striking observation is the high 
concentration of activity in the posterior pitui- 
tary. I n  3 of 11 experiments, the activity 
(cts//min/mg) was more than 10 times that 
of the other tissues and in 6 experiments was 
more than 3 times the activity of the other 
tissues. In  2 experiments, however, the “spe- 

11  hnterior lobe weights were: rat, 4.6-8.6 mg;  
guinea pig, 8.0-10.6 mg; rabbit, 9.1-17 mg. Posterior 
lobe weights: rats, 1.1-4.0 ma;  guinea pig, 2.0-4.7 
m g ;  rahhit, 3.2-6.0 mg. 

cific activity” of the posteric;r pituitary wacs of 
the same order of magnitude as kidney or 
liver. In all cases, the posterior pituitary had 
a t  least 3 times the activity of the anterioir 
lobe. In  a single experiment, Courrier and Zi- 
zine(6) observed the highest activity in the 
kidney and the next highest in the posterior 
pituitary. 

Since the posterior pituitary was the small- 
est organ counted, the albsolute number of 
counts in the gland was oiften small. We, 
therefore, felt i t  advisable to’ use the 99% er- 
ror rather than the mare colmmonly used 
standard error. 

Discussion. These experiments were per- 
formed in an attempt to determine whether 
receptor sites for circulating adrenal colrticoids 
were present in hypothalamic or pituitary re- 
gions. Our results are compatible with the 
hypothesis that the posterior pituitary is riela- 
tively richer in such sites. Several region:; of 
the hypothalamus were tested and no prefer- 
ential concentration was observed. 

The amount of CI4 found in the posterior 
pituitary is of the order of magnitude of O.ClO3- 
0.1% of the injected dose. Despite this vari- 
ability, our results indicate a preferential ac- 
cumulation of C14 by the posterior pituitary 
of rat-, raSb;ts, and guinea pigs following ad- 
ministration of hydrocortisone 4-C“. How- 
ever, it is not known what fraction of the C14 
bound in the posterior pituitary is unaltered 
hydrocortisone. The  turnover of the hormone 
is known to be rapid and a substantial portion 
of the CI4 in the body may no longer be pyes- 
ent as hydroccirtisone. In  3 experiments, the 
ClL activity was separated into a water ,501- 

uble and chloroform soluble fraction (pre- 
sumably conjugated and free steroids’). I n  2 
of these, the aqueous extract contained ‘less 
than 15% cf the total tissue activity, while 
in one case about 50% was in the aqueous 
phase. Both fractions were preferentially 
concentrated in the posterior pituitary. Due 
to the low specific activity and limited amount 
of hormcne, an identification of radioactive 
compounds was not attempted. To evaluate 
the physiological significance of our findings, 
further clarification of the nature of the atc- 
tivity in the pituitary will ,be essential. 

Sunzmuy. Hydrocortisone 4 - P 4  was in- 
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jected into rats, guinea pigs, and rabbits, and 
distribution of C14, 30 minutes after injection 
was studied. Activity was widely distributed 
and the results were variable: but in most ex- 
periments, activity (cts,’min lmg tissue) was 
higher in the posterior pituitary gland than in 
any other tissue. Activity in the anterior pi- 
tuitary. liver, and kidney was higher than that 
in muscle and brain. 

We wish to thank the Endocrinology Stud! Src-  
t io n , LJ . S . P . H . S . , f n r radio active h yd r o co r t is0 n e . 
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Use of human kidney tissue in suspended 
cell cultures for propagation of polioviruses 
was reported by J17eller e t  d.( 1) ; however, 
studies on Cossackie and ECHO viruses have 
been conducted almost entirely in other tissue 
culture systems, chiefly rhesus monkey kid- 
ney. It was previously reported that kidney 
tissue cultures from relatively few monkey 
species have proven satisfactory for studies of 
the entire family of enteroviruses (2.3),  and 
cultures prepared from non-primate kidney 
tissues have consistently proved unsatisfac- 
tory for propagation of these viruses(4). For 
these reasons the susceptibility spectrum of 
primary human kidney cell cultures to the 3 
groups of enteroviruses (poliomyelitis, Cos- 
sackie and ECHO viruses) was investigated. 

Materials and methods. Source of material. 
Human kidney specimens were obtained fol- 
lowing surgical removal or a t  autopsy. In  
the latter case only those kidneys were used 
which had been removed within a few hours 
of death. with the capsule intact and, in so far 
as possible, with aseptic precautions, to avoid 

* Aided by  grant  f rom National Fn.  

gross contamination. After examination by 
the pathologist, kidneys were delivered to our 
tissue culture laboratory in a sterile jar which 
contained Hanks balanced salt solution and 
antibiotics. Preparation of human kidney 
( H K )  cultures. The human kidney tissues 
were trypsinized in the same manner used for 
preparation of monkey kidney cultures ( 5 ) .  
The trypsinized cell suspensions were centri- 
fuged and the packed cells resuspended in 
growth medium (Hanks salt solution, 0.5% 
lactalbumin hydrolysate, 10% medium #199, 
and 20% calf serum) at a final cell concen- 
tration of 3-5 x 10” cells/ml. Three-ounce 
prescription bottles and tulbes (16 x 150 mm) 
were seeded with 10 ml and 1 ml, respec- 
tively and incubated a t  37°C. When a con- 
fluent cell sheet was obtained, usually within 
3-5 days, the growth medium was removed 
and replaced with maintenance medium con- 
taining Earles salt solution, 0.5 % lactalbu- 
min hydrolysate, and 2% calf serum. In  
cases where cell growth appeared to be poor, 
the cultures were usually changed with fresh 
growth medium 3-5 days after seeding and 


