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During recent years the metabolism of bone salt has been extensively 
studied in animals with the aid of radioactive isotopes and it has been 
shown that this technique permits accurate determination of the rates 
of formation (accretion) and resorption of bone salt (Bauer, Carlsson 
and Lindquist 1955 a). Tracer studies have also opened new pathways 
for investigations in man of skeletal metabolism under normal and 
pathological conditions (Bauer, Carlsson and Lindquist 1955 b, 1956 a; 
Krane, Brownell, Stanbury and Corrigan 1956; Bronner, Harris, Malet­
skos and Benda 1956, Bauer and Ray 1957). 

In order to find suitable isotopes for skeletal metabolic studies, we 
have investigated the metabolism of Ba140 (half life 12.8 days) in rats 
(Bauer, Carlsson and Undquist 1956 h). It was shown that BaHo was 
irreversibly deposited in the skeleton and that the clearance rate of 
BaHo from the plasma by skeletal accretion was about twice that of 
Ca•G. Although Bat4o and Ca4" thus were not handled by the skeleton in 
an identical manner, the behaviour of the two clements was sufficiently 
similar to suggest use of Ba140 as a tool for studying skeletal metabol­
ism in humans. 

The present communication is concerned with the application of 
Ba140 for determination of the accretion rate of bone salt in humans. 
The experimental series comprised seven individuals with clinically 
normal skeletons and one case of vitamin D resistant rickets. In some 
of the normal subjects the accretion rate was simultaneously studied 
with Ca4" and Bauo. 

EXPERIMENTAL 

The experimental series comprised six children-five children with 
clinically normal skeletal metabolism (Cases 3, 4, 13, 14, 15) and one 
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child with primary vitamin D resistant rickets (Case 16)-and two 
adults with clinically normal skeletal metabolism (Cases 17 and 18). 
Cases 13 to 18 are described in the case histories below. Cases 3 and 4 
have been described in a previous publication (Bauer, Carlsson and 
Lindquist 1955 b). 

Administration of Ba140 and Ca45• Ca45Ch and/or Ba14°CI:! (obtained 
from Harwell) were added at a high specific activity to a suitable 
amount of physiological saline. Each child received an intramuscular 
injection in the gluteal region of 2 mi. of this solution, and each adult 
an intravenous injection of 3 ml, the dose in each case being 2-3 p.C 
Ba140 per kg body weight. Four patients (Cases 13, 14, 15 and 17) were in 
addition given 10p.C Ca45 per kg body weight in the same injection. This 
high Ca45 dosage was given only to cases with a limited life expectancy. 

The injection of the isotopes was always performed at 8.00 a.m. The 
children were fasting up to one hour after the isotope injection, and 
the adults up to the time of injection. Then the patients were allowed 
to eat and drink ad libitum during the whole experimental period. 

Collection of samples. Blood samples were taken at the following 
intervals after the isotope injection: ¥2, 3, 6, 8, 12, 24, 48, 96 and 144 
hours, from the children by finger puncture (capillary blood) and from 
the adults by vein puncture. In three of the cases (Cases 3, 4 and 18), 
however, bloo~ samples were only taken for the first 48 hours. Im­
mediately after each puncture, 1 ml serum in the children and 2 ml 
in the adults 'vas mixed with 3 ml and 6 ml, respectively, of 10 % 
tricholoroacetic acid and centrifuged. The supernatant was examined 
for radioactivity (see below). 

In the infants, 24-hour specimens of urine were collected in special 
bottles for about 10 days following the administration of the isotopes. 
In addition some of the urine was collected in paper tissue. In this way 
it was possible to collect the urine quantitatively. In the adults, 2-hour 
specimens of urine were collected during the first 12 hours, 6-hour 
specimens during the following 12 hours, and 12- or 24-hour specimens 
for about 10 days. The urine was examined for radioactivity and in case 
17 also for calcium content (see below). The paper tissue was a shed in 
an electrically heated muffle, and examined for radioactivity (see 
below). 

Twenty-four-hour specimens of faeces were collected for 10 to 18 
days. The specimens were placed in porcelain crucibles, dried and then 
ashed in an electrically heated muffle at 800° C for about 6 hours he­
fore they were examined for radioactivity (see below). 
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In cases 13, 14 and 15 a bone biopsy was made in the upper part of 
the tibia at the junction of the proximal 1ft and next proximal 1ft of 
the hone, where the antero-medial bone surface lies immediately be­
neath the subcutis (see Fig. 1 in Bauer, Carlsson and Lindquist, 
1955 h). The hone specimens were taken 8 to 12 days after the isotope 
administration. The specimens were taken with borers, which had an 
inner diameter of 3 mm. By .this technique a piece of mainly compact 
hone was generally obtained. Any adherent spongy bone was removed. 
The specimens were carefully dissected free from adherent soft tissue 
and were then shaken several times with physiological saline solution, 
in order to remove as much as possible of blood and bone marrow. The 
specimens were ashed in an electrically heated muffle at 500° C for 
2 hours, were weighed (accuracy ± 0.1 mg), and examined for radio­
activity and content of Ca and P. 

Determinations of radioactivity. In order to re-establish equilibrium 
between Ba 140 and its daughter isotope La 140 (half life 40 hours), the 
samples were not counted until at least 12 days after they had been 
collected. Counting was made on liquid samples after suitable dilu­
tions with HNO:l (density 1.10). The technique used was that of Carls­
son (1951). Each sample was counted with and without an aluminium 
absorber, which absorbed all the Cat;; radiation and 61 per cent of the 
Ba 1411, La 1411 radiation. The activity emanating from Cat5 and BaHo, 
La1411, respectively, was calculated and compared with the activity of 
standard solutions of either of the two isotopes. Th.c values. obtained 
were expressed as per cent of the dose administered. 

Determinations of the radioactivity of the serum were carried out on 
the trichloroacetic acid supernatant. In the urine, the determinations 
of acth·ity were made directly on the urine specimens, acidified to pH 
4 to 5 by means of glacial acetic acid, and on the ash from the paper 
tissue samples, dissolved in dilute HNOa. The ash from the faeces 
samples were dissolved in dilute HNOa before the activity determina­
tion. The bone ash was dissolved in 1 ml 1-N HCI, and the activity 
determinations were made on these liquid samples. 

Determinations of calcium in serum and urine were carried out by 
the method of Clark and Co/lip. The urine was first acidified to pH 4 
to 5 by means of glacial acetic acid and filtered. 

Determinations of calcium and phosphorus in the bone specimens 
were made on the HCI solutions of the bone ash. The methods used 
were those of Clark and Collip, and Youngburg and Youngburg, re­
spectively. 

t6• 
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CASE HISTORIES 

Case 13. (Myelomeningocele).-Girl, one month old, weight 4.3 kg; birth weight 
3.5 kg; only child to healthy parents. Immediately after birth she was transferred 
from the maternity hospital to the pediatric clinic. In the clinic she received citric 
acid milk. The infant had multiple malformations: myelomeningocele, spina bifida, 
hydrocephalus and clubfeet. She gained, however, normally in weight. At the time 
of the experiment her serum calcium and phosphorus values were within normal 
limits. 

Case 14. (Hydrocephalus).-Boy, 5 months old, weight 6.9 kg; birth weight 3.5 kg; 
only child to healthy parents. The child was delivered by cesarian section. He was 
immediately transferred from the maternity hospital to the pediatric clinic. In the 
clinic he was given citric acid milk. His general condition was good. Ventriculo­
graphy showed a marked hydrocephalus with only minimal amounts of cerebral 
tissue. Furthermore, the infant had microphtalmus and catarrhacta congenita. At 
the time of the experiment his serum calcium and phosphorus values were within 
normal limits. 

Case 15. (Hypotrophia cerebri).-Girl, 1'h years old; weight 12.9 kg; birth weight 
3.6 kg; only child to healthy parents. After birth the child was breast-fed for 6 
months and then received a diet containing cow's milk and ordinary dietary sup­
plements including vitamins A and D in prophylactic dosage. In the clinic she had 
received citric acid milk. From birth the child showed signs of retarded mental 
development with occasional convulsive seizures. She was apathetic and had weak 
muscular power; encephalography showed atrophy of the brain. At the time of 
the experiment her serum calcium and serum phosphorus values were within 
normal limits. 

Case 16. (Primary vitamin D resistant rickets).-Girl, 8 years old; weight 19.9 kg; 
birth weight 3.9 kg; only child of healthy parents. The child was breast-fed for 
9 months. From 6 months of age she received about 1,000 I.U. vitamin D daily. 
Her mother consulted the doctor for the first time when the girl was 1 'h year old 
because her legs were bent, and because she did not walk without support. X-ray 
showed active rickets. Vitamin D was given in doses of 30,000 I.U. daily. When this 
dose had been given for about 2 months, the mother noted that the girl walked 
without trouble and therefore ceased to administer vitamin D in the high dosage 
prescribed.-The girl was admitted to the clinic for the second time when she was 
2 years old because she refused to stand on her legs. She had marked epiphyseal 
enlargements at her wrists and ankles. X-ray showed large rachitic metaphyses 
with cupping and fraying of the shafts and with periosteal deposits along the shafts. 
Liver and renal function tests were normal. The rickets symptoms did not disappear 
until vitamin D was given in a dose of 500,000 I.U. per day, partly by i.m. injec­
tions. She then was given a maintainance dose of 15,000 I.U. per day.-When 5 years 
old the girl was admitted to the clinic for the third time, because of recurrence 
of her rickets, noted at a control examination at the out-patient department of the 
clinic. There was reason to assume that she had not received her prophylactic 
vitamin D treatment regularly. X-ray showed wide and frayed metaphyses, hut 
these signs of rickets were less severe than before treatment at the age of 2 years. 
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After vitamin D had been given in a dosage of about 100,000 I.U. per day for some 
months the symptoms of rickets disappeared She was then given the same main­
tainancc dosage as before. After ¥..-1 year the mother again ceased to give this 
dose of vitamin D, and instead cod liver oil was given in ordinary prophylactic 
dosage.-At 8 :years of age the girl was admitted to the clinic for the fourth time 
because of pains in her legs. The examination showed marked deformation of both 
legs, and she was unwilling to stand on her legs. X-ray showed marked rickets. 
Her serum phosphorus was 3.6 mg per 100 ml, serum calcium 8.0 and alkaline 
phosphatases more than 50 King-Armstrong U. These values did not normalize and 
healing was not observed on X-ray before the dosage of vitamin. D had been in­
creased to 2,000,000 I.U. per day. This dose was, however, only given for a short 
time. The serum phosphorus then rose to 5.7 mg per 100 ml and serum calcium to 
12.0 and the alkaline phosphatases decreased to 12 units. One BaHO test was per­
formed when the girl received 15,000 I.U. per day, and another during treatment 
with 2,000,000 I.U. vitamin D per day. 

CaS!' 17. (Cerebral tumor).-\Voman, 25 years old, weight 60 kg, had always 
enjoyed good health. For 6 months before admittance she had been feeling tired 
and generally unwell. She then got headache, and developed parestesias in the right 
side of her body. X-ray revealed a hydrocephalus, caused by a tumor to the left of 
the posterior part of the third ventricle. There were no signs of skeletal engagement. 
The general condition of the patient was good during her stay at the clinic. Serum 
calcium and phosphorus values were within normal limits. 

Cast' 18. (1\ormal adult).-1\lan, 32 years old, weight 80 kg. He has always been 
healthy and was in a good general condition at the time of the study. (This subject 
was one of the authors, G.B.). 

PHINCIPLES OF COMPUTATION 

See Bauer, Carlsson and Undquist 1955 a for a detailed analysis of 
the principles involved. 

The rate of hone salt formation (the accretion rate) and the size of 
the exchangeable fraction of the skeletal calcium were computed ac­
cording to equation 

Cag11 , =EX S + A X T X SM, where 

Cag
11

, = Total amount of Cat.; present in a calcified tissue; 
I~ = Amount of Ca ( Cato + Cat") in the exchangeable fraction of the 

hone salt; 
S = specific activity of the serum (plasma) Ca; 
A = Rate of Ca accretion; 
T = interval of time between administration of Ca45 and observation; 
SM = average specific activity of serum Ca during this interval of 

time. 
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The equation can be used for calculating the accretion rate not only 
in different calcified tissues but also in the whole skeleton. In this 
calculation the whole body is treated in the same manner as a calcified 
tissue. Ca~hs is then equal to retention of Ca4" in the body, i.e. 100 
minus the percentage of dose lost via the kidneys and the gastrointestinal 
tract, and E is the amount of Ca present in the exchangeable fraction of 
the bone salt plus the amount of Ca of the fluid phase of the body. 

The computation of the accretion rate was also carried out from 
data of the bone biopsy specimens according to Bauer, Carlsson and 
Lindquist (1955b). 

If in the equations used S is expressed in term of per cent of dose 
per gm calcium, and T in days, E will be expressed in grams of calcium 
and A in grams of calcium per day. 

The Ba140 results were treated in exactly the same way as the Ca4~ 
results. For both isotopes the blood activities were thus expressed as 
percentage of dose/gm of calcium. 

Treatment of the data. 

The serum specific activity values ( S) necessary for solving the 
equations were obtained in the following way. In each patient the ob­
served serum specific activity and the urine activity values (per cent 
of dose excreted per day) were plotted on a logarithmic coordinate 
against time (T) which was plotted on a Cartesian coordinate. It was 
found that the BaHo serum specific activity values fitted a straight 
line from about 16 hours following administration of the isotope. 
Similarly the Bauo urine activity values fitted a straight line from the 
24 hour interval on. A curve was now drawn through the BaHo serum 
specific activity values. The final slope of this curve (from about 18 
hours following administration of the isotope) was chosen to fit as 
well as possible both urine and serum activity values. The S values 
used in the equations were then taken from this curve. Integration of 
this curve (determination of T X SM) was made by estimating the 
area under this curve. 

The Ca4" data were treated in the same way. It was found that a 
final exponential was reached after about 30 hours following admini­
stration of the isotope. The Ca45 urinary specific activity values could 
be used for determinations of both slope and amplitude of the final 
exponential of the S curve. 

In each patient the S curve was graphically analysed into three ex­
ponentials according to usual methods (Sheppard and Householder, 



T
A

B
L

E
 I

 
A

cc
re

ti
o

n
 r

a
te

 
(.

-t
) 

a
n

d
 e

xc
h

a
n

g
ea

b
le

 f
ra

ct
io

n
 

(E
) 

o
f 

ca
lc

iu
m

 i
n

 t
h

e 
en

ti
re

 b
o

d
y 

a
s 

co
m

p
u

te
d

 f
ro

m
 B

aH
O

 d
a

ta
. 

B
oc

lh
 

H
al

e 
<

'O
ns

la
nl

s 
( f

ra
c
ti

o
n

:d
a
y

) 
I 

E
x

ch
an

g
e-
I Ac

c
re

ti
o

n
 

E
x

c
re

ti
o

n
 

S
u

b
je

c
t 

A
g

e 
w

ei
!(

 
I 

I 
C

o
ef

fi
ci

en
ts

 (O
J. 

cl
os

e,
'G

m
) 

a
b

le
 

ra
te

 (
A

) 
(U

) 
H

o
u

le
 o

f 
(y

ea
rs

) 
(k

g
m

) 
fr

ac
ti

o
n

 (
E

) 
(G

m
 C

a'
 

(G
m

 C
a/

 
u

cl
m

in
i-

k
, 

ke
 

k
, 

s,
 

s.
 

s, 
(G

m
 C

a)
 

I 
d

ay
) 

' 
d

ay
) 

st
ra

li
o

n
 

I 
-

13
 

1/
12

 
4.

3 
0.

89
8 

9.
23

 
46

.5
 

30
5 

1.
10

 
0.

37
 

.... 
0.

61
5 

i.
m

. 
tt

l ....,
 

14
 

5/
12

 
6.

9 
0.

47
9 

5.
01

 
24

.3
 

10
8 

24
0 

2.
58

 
0.

65
 

0.
58

5 
i.

m
. 

>
 

t:c
 

. 
0 

3 
9/

12
 

10
.0

 
0.

65
9 

5.
21

 
41

.5
 

33
.3

 
73

.0
 

52
0 

2.
18

 
0.

94
 

0.
45

2 
i.

m
. 

t"
' 
~
 

4 
1 

3/
12

 
10

.5
 

0.
55

4 
4.

88
 

23
.7

 
18

.4
 

47
.0

 
10

5 
3.

79
 

0.
72

 
1.

28
 

i.
m

. 
;;::

 
0 "'

l 
15

 
1 

6/
12

 
12

.9
 

0.
44

5 
4.

87
 

7.
75

 
54

.0
 

6.
92

 
1.

06
 

2.
02

 
i.

m
: 

~ 
16

 
8 

19
.9

 
0.

16
7 

5.
04

 
24

.5
 

8.
10

 
51

.0
 

71
.0

 
9.

81
 

1.
20

 
0.

50
2 

i.
m

. 
... ~ 

0.
30

8 
5.

04
 

26
.6

 
2.

98
 

14
.5

 
55

.0
 

21
.8

 
5.

67
 

1.
05

 
i.

m
. 

z ::: 
17

 
25

 
60

 
0.

55
4 

5.
13

 
9.

5 
20

.8
 

7.
60

 
0.

57
 

3.
64

 
i.

v.
 

>
 z 

18
* 

32
 

80
 

0.
46

1 
5.

16
 

43
.0

 
3.

41
 

16
.7

 
44

.8
 

18
.5

 
1.

88
 

8.
65

 
i.

v.
 

• 
In

 c
as

e 
18

 t
h

e 
d

at
a 

p
er

m
it

te
d

 a
n

al
y

si
s 

o
f 

a 
fo

u
rt

h
 e

x
p

o
n

en
ti

al
 

("
K

o
" 

=
 

47
4.

0;
 

"S
o

" 
=

 
11

4)
 

b
ec

au
se

 o
f 

ea
rl

y
 s

am
p

li
n

g
 o

f 
se

ru
m

. 

l
~
 .... -.

..
] 



248 G. C. H. BAUER, A. CARLSSON and B. LINDQUIST 

Siri). This analysis makes for a convenient way of presenting the 
activity data (Table 1). 

Owing to the rapid fall in blood activity over the comparatively long 
experimental periods studied, it was not deemed necessary to allow for 
individual variation in the intestinal lag in faecal output. This lag was 
therefore routinely regarded as two days, and the faecal output at 
Day T + 2 was considered to represent the intestinal excretion at Day 
T. The total excretion was therefore the sum of the urinary excretion 
at time T and the faecal excretion at time T + 2, T in these experi­
ments usually being about 6-8 days. As excretion of activity is directly 
proportional to the value of T X SM, the values for total excretion at 
intervals before time T were computed from the corresponding value 
at timeT. 

\Vhen solving the equations usually two intervals between 5 and 10 
days were used. 

From the values for the excretion of urine and faeces ( Excrtot ) and 
from the curve of the serum specific activity, the excretory rate (U) 
was calculated from the relation 

U = Excrtot 
T X SM 

In the equation T is expressed in days and SM in per cent of dose per 
gm calcium. U will then be expressed in grams of calcium per day. 

RESULT 

In the present investigation Ca~" was given to four patients in addi­
tion to the BaHo (Cases 13, 14, 15 and 17). The Ca4a results are de­
scribed in detail in another publication (Bauer, Carlsson and Lindquist 
1957 a). 

Blood activities. In Fig. 1 the S values of serum of a representative case 
(Case 17) have been plotted against time on a semilogarithmic paper. 

It is seen how the Ba140 values were lower than the Ca45 values. Con­
sequently, T X SM was constantly lower for Ba than for Ca. The blood 
activity curves of Ca45 and Ba140 are thus related to each other in a 
similar manner in man as has previously been found in rats (Bauer, 
Carlsson and Lindquist 1956 b). 

Immediately following injection of the isotopes, the specific activity 
of both rapidly declined. After this rapid fall there was a slower ex­
ponential decline. For the Ba14o data this "final" exponential ( ka) 
adequately described the fall in blood activity from an interval of about 
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8 

Specific activity of serum (urine) Ca and serum Ba in ~me of the subjects (Case 17) 
plotted on a logarithmic scale against time. 

Note: For both curves the values are expressed in percentage of dose per mg of Ca. 
Symbols: 0 serum Ca411 values 

e urine 
6 serum 'nauo , 

0.6 days, the interval being a little shorter for the smallest infants. The 
preceding exponential (k2) was drawn from about 0.14 days. The brake 
between the exponentials computed from the Ca45 data was obtained at 
a longer time interval after the administration of the isotope, the cor­
responding values being 1.0 and 0.20 days. 

The fractional rate constants were thro~ghout higher for Ba140 than 
for Ca45. 

In the subject with resistant rickets (Case 16) the two initial rate 
constants ( kt and k2) were practically the same before and after treat­
ment with vitamin D. These values were also in good agreement with 
corresponding values of the other subjects. Before treatment the slope 
of the "final" exponential (k3) had the lowest value of the whole series 
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(0.167). After treatment it increased to 0.308, even this a low value. 
It should be pointed out, however, that the slope of this final ex­
ponential is. determined not only by the accretion rate but also by the 
excretory rate. 

Excretion. The values for the excretion rate were considerably higher 
in the two adults than in the children. Furthermore, the values of the 
excretion rate were higher for BaHo than for Ca4u which is in agree­
ment with our earlier findings in rats. 

Retention. As a consequence of the higher excretion of Bauo, the 
retention of this isotope in the whole body and in the calcified tissues 
was lower than that of Ca4u. 

Accretion rate. The values for the accretion rate are higher when 
calculated from the Ba140 than from the Ca4o data (cf. Bauer, Carlsson 
and Lindquist 1957 a), the values being about 0.75 for the smaller 
children and 0.57 and 1.88 for the two adults, expressed as grams of 
calcium per day. In Table II are presented the accretion values of the 
four subjects, who were concurrently given BaHo and Ca4". In three 
children (Cases 13 through 15) bone biopsy specimens were also ana­
lysed. The mean value of the accretion rate for the compact bone· cal­
culated from the Ca45 data of the bone samples was 0.006, expressed as 
gm calcium per day per gm calcium of bone sample. In case 14 an ana­
lysis was also carried out on spongy bone. The accretion rate computed 
from the Ca4" data as well as from the Bal4° data was about twice that 
of the compact bone. 

The relation between the values for the accretion rate "computed 
from the Ba140 and Ca411 data (Table II, ratio Ba140/Ca45 ) for the three 
abovementioned children (cases 13 through 15) was 1.3, 1.8 and 2.0, 
respectively, when calculated for the entire ~keleton as compared to 
values of 1.6, 1.6, and 2.4, respectively, when calculated for the compact 
bone of the bone samples. The ratio Ba140/Ca45 thus was about the same 
when determined with either of these techniques. In case 17 the ratio 
was 1.3. No hone sample was taken in this case. 

In a previous paper on the metabolism of Ba14o and Ca4a in rats 
(Bauer, Carlsson and Lindquist 1956 b) . the ratio Ba140/Ca45 was 2.2 
when calculated for the entire skeleton and 1.9 when calculated for the 
tibia shafts. The ratio Would thus possibly be somewhat lower in hu­
mans than in rats. It seems certain, however, that even in humans 
BaHo is incorporated into the skeleton at a faster rate than is Ca45. 

In the patient with resistant rickets (Case 16) the value of the ac­
cretion rate before treatment was 1.20 and after treatment 5. 7 gm Ca 
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per day. Treament with massive doses of vitamin D thus enhanced the 
accretion rate about fivefold. 

Exchangeable fraction. In the previous investigation in rats practic­
ally the same values for the size of the exchangeable fraction (E) of 
calcium were obtained from the BaHo data as from the Ca45 data. In 
the four cases of the present series who received Ba14o and Ca45 simul­
taneously, the size of the exchangeable fraction appeared about twice 
as high when calculated from the Ba140 data as when calculated from 
the Ca45 data. 

DISCUSSION 

The results of the present investigation indicate that even in humans 
the skeletal metabolism of BaHo closely parallells that of calcium. BaHo 
may consequently be used as a tool for studies of skeletal metabolism. 
This is particularly evident in the case of resistant rickets (Case 16) 
in which the enhanced rate of bone salt formation induced by vitamin 
D was accompanied by a rise in the accretion rate value calculated from 
the Ba140 data. The values of the accretion rate are higher when com­
puted from Ba140 data than when computed from Ca4" data. \Vhen 
using Ba140 in studies of skeletal metabolism it does not seem necessary, 
however, to transform the actual results to values corresponding to 
those which would have been obtained by calcium isotopes. Ba140 

results would probably furnish information of i.a. clinical importance 
when eventually a large enough normal material will be available. 

In earlier studies of bone salt metabolism in resistant rickets by 
means of P32 it was shown that the accretion rate was initially almost 
normal but rose after treatment with massive doses of vitamin D to 
values significantly higher than normal. The results obtained by BaHo 
in the case of resistant rickets in the present investigation support this 
finding, the accretion rate before treatment being about the same as 
in the normal children ( 1.20 gm Ca per day), and after treatment with 
massive doses of vitamin D about five times this value. 

S U l\1 MARY 

The metabolism of BaHo has been studied in seven subjects with 
normal skeletal metabolism and in one subject with vitamin D re­
sistant rickets by serial sampling of serum, urine and stools over a 
7 to 14 day period following parenteral administration of BaHo (half 
life 12.8 days). 

The values of the accretion rate of bone salt calculated from BaWl 



METABOLISM OF BaHO IN MAN 253 

data were higher than those calculated from Ca4a data under the same 
experimental conditions. 

In the case with vitamin D resistant rickets the accretion rate of 
bone salt as calculated from the Ba14o data was probably normal. After 
treatment with massive doses of vitamin D the accretion rate rose to 
values significantly higher than normal. 

Since there seems to be no fundamental difference in the metabolism 
of Ba14o and Ca4a, Ba140 sho11Id be suitable for use as an indicator of 
skeletal metabolism in humans. 

RESUME 

Le metabolisme de Ba140 a ete etudie chez sept sujets dont le meta­
bolisme osseux etait normal et chez un sujet souffrant de rachitisme 
resistant aux vitamines D, au moyen d'examens d'une serie d'echan­
tillons de sang, d'urine et de selles sur une periode variant entre 7 et 14 
jours, apres administration parenterale de Ba14o. On a constate que Ia 
valeur du taux d'accretion du sel osseux, calcule sur le base Ba14o etait 
plus elevee que celle calcules sur Ia base Ca45, dans les memes con­
ditions experimentales. 

Dans le cas de rachitisme resistant aux vitamines D, le taux d'accre­
tion du sel osseux, calcule sur Ia base Ba14o etait probablement normal. 
Apres un traitement avec des doses massives de vitamines D, le taux 
d'accretion s'est eleve a des valeurs sensiblement superieures a Ia 
donnee normale. 

Etant donne qu'il ne parait pas y avoir de difference fondamentale 
dans le metabolisme de BaHo et Ca45, Ba140 parait susceptible d'etre 
utilise comme l'indicateur des donnees du metabolisme osseux chez 
l'homme. 

Z US AM MEN FA S SUN-G 

Der Stoffwechsel von Ba14° wurde in sieben Personen mit normalem 
Skelettstoffwechsel und in einer Person mit D-Vitamin resistenter 
Rachitis mittels Reihenproben von Serum, Urin und Stuhl fiir eine 
Periode von 7 his 14 Tagen nach parenteraler Einverleibung von Ba140, 

( Halbwertzeit 12.8 Tage) untersucht. 
Die \Verte der Einlagerungsgeschwindigkeit von Knochensalzen, er­

rechnet auf Grund der BaHo Daten waren grosser als diejenigen welche 
von den Ca45 Daten unter gleichen experimentellen Bedingungen erhal­
ten wurden. 

In dem Fall mit D-Vitamin res is tenter Rachitis war die Einlagerungs­
geschwindigkeit von Knochensalzen errechnet aus den BaHo Daten 
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wahrscheinlich normal. Nach Behandlung mit massiven Dosen von 
Vitamin D stieg die Einlagerungsgeschwindigkeit zu W erten, die be­
deutend hoher als normal lagen. 

Da keine wesentliche Verschiedenheit im Stoffwechsel von BaH0 

und Ca45 zu bestehen scheint, sollte Ba14o als ein lndikator des Skelett­
stoffwechsels beim Menschen verwendbar sein. 
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