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from the blood by filtration through glass 
wool prevented the appearance of macro- 
phages. More recently, Volkman and Gow- 
ans( 19) used Rebuck's skin-window tech- 
nique(20) in the rat, together with isotopic 
labeling of cells, to investigate the origin of 
macrophages at  inflammatory sites. Their ex- 
periments showed that the macrophages were 
derived from blood and originated in bone 
marrow; macrophages did not arise from 
small lymphocytes that traversed the thoracic 
duct. 

Our report further supports this conclu- 
sion. Macrophages did develop in cultures 
of whole blood but did not develop from cul- 
tures of either mesenteric lymph or monocyte- 
free blood. It is possible, however, that our 
culture conditions may only have been suffi- 
cient to support the minor morphological 
change of monocytes to macrophages and may 
not have been optimal for the stimulation 
and differentiation of all potential macrophage 
precursors. 

Summary. 1. Rabbit blood or mesenteric 
lymph leucocytes cultured in vitro for 72 
hours with PHA show blast forms and mitoses. 
2.  Spontaneous blastogenesis and mitosis of 
such cells takes place at  the end of the fifth 
day. 3. Macrophages develop in 5-day blood 
cultures whether or not phytohemagglutinin 
is present. Macrophages do not arise from 
leucocyte cultures of monocyte-free blood or 
from lymph. This supports the view that 
macrophages arise from monocytes in the 
peripheral blood, and not from lymphocytes. 
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Effect of Iodide-Deficiency on Thytocalcitonin Secretion." (31140) 
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I t  has been demonstrated that thyrocalci- der experimental conditions of induced high 
tonin, the recently identified hypocalcemic calcium levels and is effective in increasing 
principle( 1 ) is rekased from the thyroid un- the rate of fall of serum calcium levels follow- 

of Tokyo. lated thyroid gland was reported to induce a 
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TABLE I. Serum Calcium Values (nig/lOO nil) of Rats Before and After Infusion of CaCl,. 

Preinfusion value 30 inin postinfusion 60 niin postinfusion 
~ 

1. Intact 9.9 5 .I (18) 12.3 & .2 (14) 10.9 2 .2 (14) 
2. Iodide deficient a )  1 wk 9.8 & . I  (4) 13.3 .2 (3 )  11.6 .4 (3) 

3. irradiated 10.1 & .3 (5) 15.2 .1 (3) 14.9 2 .2 ( 3 )  
b )  3-4 LVk 10.3 t: .I (11) 15.1 2 . 1  ( 8 )  13.3 * .3 (7 )  

4. Thiouracil administered (2 wk) 9.9 & 2 (6)  12.6 2 .1 (5) 11.2 I+ .2 ( 5 )  

z d2 
Standard error = f / ~. 

y n(n--1) 

fall in systemic blood calcium in dogs and 
goats (3). The purpose of the study reported 
here was to investigate whether or not the 
secretion of thyrcxalcitonin could be influ- 
enced by experimental conditions which are 
known to affect the established function of 
the thyroid. The experimental conditions 
were produced by maintenance of rats on an 
iodide-deficient diet, by administration of 
thiouracil, and by destruction of the gland by 
1131 radiation. 

Materials and methods.  Male Holtzman 
rats weighing 200-250 g were used in all ex- 
periments. To produce hypercalcemia, 2.5 
m1/200 g body weight of 01.0739 M calcium 
chloride was infused at  a rate of 0.8 ml/min 
through a polyethylene tube leading from a 
constant drive syringe colntaining the infusion 
solution and inserted into a lateral wall tail 
vein of rats anesthetized with ether. One ml 
of blood was taken by cardiac puncture be- 
fore infusion and at two 3Ocminute intervals 
subsequent to the termination of the infusion. 
Calcium was determined fluorometrically by 
autoanalyzer (Technicon, Inc.) . Unless other- 
wise indicated, animals were maintained on 
stock diet but were fasted overnight before 
the experiment. 

The 3 experimental conditions were pro- 
duced as follows: (a) I h w  iodide diet (Rem- 
ington Diet, Nutritional Biochemicals Corp.) 
was administered for periods up tot 4 weeks 
as indicated. By 2 weeks the thyroid glands 
had increased in weight by 50% and were 
hypertrophic in appearance, with follicles 
which contained reduced quantities of colloid. 
(b) Thiouracil was dissolved in slightly alka- 
line water and administered as a 0.1% solu- 
tion in drinking water over a 2-week period 
(4). A slight retardation in body gro'wth and 

Numbers in  parentheses = No. of animals. 

a marked hypertrophy of the thyroid glands 
with scanty colloid and hypertrophic follicu- 
lar epithelial cells were observed. ( c )  1131 was 
injected intraperitoneally as a single dose of 
300 pc per rat, 3 days before experimental 
use in animals maintained on an iodide-defi- 
cient diet for 3 weeks(5). Grossly, the thy- 
roid glands were small and firm. Histologi- 
cally, the glands showed massive fibrosis with 
only small amounts of colloid remining. 

Resuh. Following intravenous infusion of 
calcium, serum calcium values in rats with 
iodide deficiency returned to normal at  a sig- 
nificantly slower rate than their controls, as 
demonstrated by both the 30-minute and one- 
hour postinfusion values (Table I) (p = 
< .001) . This retardation in the return of the 
calcium value to normal was olnly slightly less 
than that reported earlier(2) for the thyrotid- 
ectomized animal. Maintenance of the rats 
on iodide-deficient diet for at least 2 weeks 
was required in order to produce this effect, 
though the trend was already observable, but 
at a borderline statistical significance at  the 
end of oae week. 

Since thyroid destruction by irradiation 
was performed only in animals maintained on 
iodide-deficient diet, the data from the ir- 
radiated group suggests only that nearly com- 
plete cessation of the hypocdcemic principle 
was achieved by the iodide-deficient diet 
alone. The only difference in the serum cal- 
cium levels of the 2 groups was for the 60- 
minute postinfusion value. Since there were 
only 3 animals in the irradiated group, the 
statistical significance is questionable. 

As has been reported previonsly by Ali- 
apoulis and Munson(6), there were no signi- 
ficant differences in serum calcium values for 
either the 30- or 60-minute postinfusion peri- 
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ods between intact animals and those main- 
tained on thiouracil. 

Discussion. If one accepts the premise that 
an increase in circulating calcium level pro- 
duces an increased formation and/or release 
of thyrocalcitonin from the thyroid as has 
been suggested(2,3), then any experimental 
condition affecting the thyroid which pro- 
duces a less rapid return to the preinfusion 
level following calcium infusion can be pre- 
sumed to have caused a decrease in the pro- 
duction and/or secretion of thyrocalcitonin. 
I t  seems probable from the results of the ex- 
periments reported here that prolonged iodide 
deficiency in some way disrupts the sequence 
of synthesis and/or release of this new hor- 
mone of the thyroid. This is based on the 
assumption that physiological effects of iodide 
deficiency are all thyroid mediated. In con- 
trast, i t  must be pointed out that thiouracil 
which inhibits the process of oxidation of 
iodide and the iodination of the thyroglobulin 
could not be shown to have an effect on thy- 
rocalcitonin release, at  least under the experi- 
mental conditions used. Furthermore, while 
iodide has not been shown to be excluded 
from the thyrocalci tonin molecule, purified 
preparations( 7,8) have not been reported to 
contain iodide at  least on a per mole basis. 

Prolonged iodide deficiency produces sim- 
ple goiter (9,lO) . This is accompanied for the 
first few days, at  least, by a marked increase 
in thyroid uptake of administered 1131 ( 1 1 ) 
and a progressive increase in thyroid weight 
significant a t  least by the 11th day of diet 
( 12) .  The effects of prolonged maintenance 
on iodide-deficient diet are less clearly eluci- 
dated. Unpublished work from this labora- 
tory indicate that radioisotope uptake values 
become extremely variable after two weeks on 
the diet, suggesting thyroid changes other 
than simple hypertrophy. To explain the dif- 
ferences between thiouracil treatment and 
maintenance of the animals on iodide defi- 
ciency, one must postulate, therefore, that 
iodide deficiency of long duration produces a 
disruption of protein synthetic processes in 
the thyroid gland that includes the cessation 
of the formation of thyrocalcitonin. Since 
iodide is not considered to be an integral part 

of the thyrocalcitonin molecule, one can only 
conjecture as to the role of this element in 
the synthetic processes of this newly discov- 
ered hormone. From the present investiga- 
tions, however, it is suggested that a normal 
content of iodide in the diet may be a pre- 
requisite for the activation of the thyroid 
hypocalcemic principle. 

Summary. Calcium chloride was infused 
intravenously in iodide-deficient, in I1”-ir- 
radiated, and in thiouracil-treated rats. Se- 
rum calcium values were determined prior to 
and 30 minutes and 60 minutes after the in- 
fusion. Greater responses to calcium loading 
and retardations of return to the preinfusion 
levels were observed in iodide-deficient and 
iodide-deficient I131-irradiated animals. Thio- 
uracil-treated animals showed normal re- 
sponse. It was concluded that normal content 
of iodide in diet may be necessary for activa- 
tion of thyrocalcitonin, the thyroid hypocal- 
cemic principle. 
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