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Since Cushing presentetl his original cases of the disease that
was to be called Cushing's syndrome ( l o ) , osteoporosis has
been a «'ellknown complication of hypercortisonism, Wlien
cortisone was intix)dticed as a therapy of severe rhetimatologic,
dermatologic and allergic diseases arountl 1950, it was soon
recogni'/.ed that also hypercortisonism of exogenous origin
was complicated by osteoporosis.

Cortisone-intluced osteoporosis mainly affects the spine,
the pelvis and the ribs ( i , 2, i;8, 60, 63) , but osteoporotie
ehanges may be seen also in the skull and the long bones of
the extremities ("jH). Cortisone-induced osteoporosis seems
to be jiHJst common in th(jse patients who are liable to get
osteoporosis from otber causes, e.g. postmenopausal women,
old people and immobilized patients (51)-

Histological studies have shown that cortex antl trabeculae
are thin, that there is usually a reduced number of osteoblasts
and that tbe number of osteoclasts may be normal (57, i;8,
60) . 1^'racture iiealing seems to be delayed (98, 60) . Osteo-
malacic changes have also been reported (41)-

An increased incidence of fractures in vertebrae and ribs
but also in the extremities affects cortisone-treated patients
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antl patients M'ith Cuslung's syndrome (9, 11, :; i, ^q, 60, 61 ,

^>3, 5̂> ^'7)-
The mechanism h\' winch cortisone induces osteoporosis is

not lull)' known. Alhrit>ht and l^eilenstein introduced the anti-
anabolic theory ami also wantetl to explain other types of
osteoporosis by a relative excess oi anti-anabohc hormones
( 1 , 2, 1; 1, s2 ) . lialance studies have shown that many patients
\\\t]\ Ciishino's syndrome anil many cortisone-treated patients
are in a nej^ative calcium balance (7, (S, 17, 41, 46, 47, 64) .
/sak.ssoii el al. ha\'e shown that a cortisone-treated patient can
remain m a positive calcium balance and also retain calcium
i rom a high calcuim intake (35) .

A low intestinal absorption of calcium in hypercortisonism
has been founti by many investii>at()rs (7, cS, 46, 47, 49, 60,
6 4 ) . The reduced intestinal absorption bas been explaineil
by some investigators as an anti-vitamin D eHect (7, 22, 60) .

1 he halance between accretion and resorption ol calcium
in tbe skeleton bas been mucb studied, as osteoporosis migbt
he the result of a low rate of accretion or a high rate of re-
sorption or a combination ol both. 15()th histologic and micro-
radiographic stLiilies have been iiuule. Calcium kinetics ba\-e
heen explored by calcium aiul strontium isotopes. Slorcx
found a low rate of bone lormation Avhile tiie rate of resorp-
tion seemeil to be mcreaseil (f)!)), which is in accordance with
investigations hy othei^s (8, 36, 46, 47, ^4) . Sisso)is (157, s'^)
and KIc'ni el al. (37) lounil mainly a low rate of bone forma-
tion, while Eiscnhcrg (13-16) found varying rates of bone
toi-mation antl conclutled tliat tbe mam mechanism Avas an ac-
celeration of skeletal resorption. irtijchniht'rg cl al. by gi\'ing
clexamethasone to healthy iiulividuals, found an increased
ra te of bone resorption while the rate ol bone lormation
varied (64) .

Tbe linding of bypercalciuria in cortisone-treated patients
antl patients \x\t\\ Cushing's syndrome has been published in
many reports ( i , 14, 16, 39, 45, 51, 6(\ 64) but /Inioldsson
(6 ) failetl to disc()\'er signilicant diflerences in urinary cal-
cium excretion between cortisone-treated astbmatie patients

3 " *
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and patients without cortisone therapy. The effect of corti-
sone on the kidneys may be an isohiteil decrease in tubuhir
reabsorption of calcium (39) (jr it may be combined with an
increase in the glomerular filtration ol calcium (64).

Osteoporosis in old ap;e and in patients with gastrointestinal
disortlers has been explained by some investigators as partly
due to low calcium intake. I.sak.sso)! and Ijndhohn made a
dietary analysis in cortisone-treated asthmatic patients (30)-
They could not find a significant ditlerence in calcium intake
between osteoporotics and non-osteoporotic patients. Neither
could R'Sgs el al. (54) find any significant correlation be-
tween low calcium intake and the severity of osteoporosis in
patients with Cushing's syndrome.

Urisl introduced the hypothesis that osteoporosis in hyper-
cortisonism depends on a suppressicm of the gonadal Junction

While there is a general agreement of the high incidence oi
osteoporosis in patients Avith Cushing's syndrome—according
to Reilenstein 90 per cent—investigations of tlie fre(iuency
of osteoporosis in cortisone-treated patients are complicated
by the fact that many of these patients are rather old and thus
liable to be afiected by postmenopausal or senile osteoporosis
and that many of the diseases necessitating cortisone therapy
in themselves might give osteoporosis due to reduced physical
activity. Krokozvski and Slressnuni by stuilies of X-ray densi-
tonietry reported a figure of 30 per cent osteoporosis in long-
standing asthma, whether the patients had been treated with
cortisone or not (38), while Arnoldsson by studying X-ray
of spines found a doubled fret]uency of osteoporosis in corti-
sone-treated asthmatic patients as compared to patients not
treated with cortisone, 19.1; and 10.9 per cent, respectively
(6). McConkey cl ah found the same incidence of osteoporo-
sis in patients with rheumatoid disease, whether cortisone ther-
apy liad been used or not (45). The lacking accordance in
different reports could partly be explained by different age-
groups and different interpretations of X-ray findings. There
have also been different opinions as to whether the doses of
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cort isone and the dura t ion o t tlie t r e a t m e n t a re cor re la ted to
the t legree and incidence o t os teoporos i s ( 40 , 5 1 , ^ 5 ) .

M a n y the rapeu t ic at^ents have heen t r ied to pre'S'ent or
t r e a t cort isone-induced os teoporos i s . Rv'ifciialcni ( s i , 5 2 ) ,
Uiisl ( 6 3 ) , Miravcl ct al. ( 4 7 ) , Fischer & Uastriip ( 1 7 )
and Eisrnhcrg ( i s ) have reported positive ettects with an-
abolic steroids. However, Rosenbcig^ ( .ss), Isaksson ct al.
(39) and Dyuiling el al. (12) failed to discover any signif-
icant effects with this therapy, aiul Litidholiii (42) reported
development of osteoporosis during long-term treatment with
a combination oi corticoids and anabolic steroids in asthmatic
subjects. Treatment M'lth calcium tablets and vitamin D has
also been recommended but disappointing results have been
publishetl (i 7, 55) .

Oral phosphate supplementation has been used in the treat-
ment of hypercalcaeniia and hypercalciuria lor several years.
The effect of phosphate has been explainetl by the exceeding
of the CaHPO., solubility product in serum with a resulting
increase in calcium tieposition m the skeleton or the soft tissues
( 2 4 ) . Positive ellects in the treatment of osteopenia of vary-
ing origin have been reported by Goldsvi'ilh el al. (18—21)
with amelioration of skeletal pains, a reverse of negative
calcium balance, a decrease in urinary calcium and hydroxy-
proline excretion and an acceleratetl healing of fractures.
11 en-ell has suggestetl the use of phosphate supplementation
in cortisone-induced osteopenia (2 0 -

1 he disagreement m difierent reports on the incidence of
osteoporosis and disturbances in calcium metabolism during
long-term cortisone therapy and the var^'ing effects of dif-
ferent therapeutic agents are probabl)' due to different techni-
(|ues of investigation, difierent criteria in interpreting the
results as well as varying materials as regarding age, co-
existent tlisortlers, duration ol corticoid treatment and com-
pounils used.

Balance studies have been mucb criticized tluring the last
few years by lsaksson el al. (28, 29, 31-^4) and ITIiedon
(66).
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The diagnosis of osteoporosis has usually heen a
olotijical one. I Iowever, several authors, e.i2,\ Lachuuni (40) ,
have shown that X-ray is a very insensitive method of judging
osteoporosis.

Calcium kinetic stutlies after intravenous injection of cal-
cium or strontium isotopes have given much valuahle informa-
tion, I hey necessitate, h()\\-ever, collections of excreta and are
thus liahle to some of the errors ol balance stuilies. The re-
sults seem to vary almost as much as tlie mathematical motlels
used and the approximations necessary to solve the ecjuations
(23 ) . leased on such studies some investigators (S, 46, 47)
found mainly a low rate of hone formation in cortisone-
treated subjects, ^I'herea.s othei's ix'ported )7iaiiily nn acceler-
ated rate oi bone resorption (13—16, 64) ,

louring the last few years whole-hody counting alter oral
and intravenous radiocalcium administration has heen increas-
ingly used, as it gives the opportunity ol measuring calcium
retention A^-ithout necessitating collections of excreta.

The purpose ol the present investigations M'as to determine
calcium retention and skeletal calcium uptake in corticoid-
treatecl patients by means <jf 'whole-botly counting antl to
examine the eflect of phosphate treatment in this material.

M A T ]•: R T A T. A N O M 1̂ . T 11 C) 0 S

Eiglit men ami tivo WDITK'II, 22-69 ytnrs of age, sufferiiifj from bronchial asthma
Avcrc studied. One of the ^vomen had for the last year been treated \vith in-
halations of deoxamethasone Init before that she liad been on oral triamcinolone
tlierapy for a lonjj; time. All the others liad continuous treatment with tablets of
prednisolone, triamrinolone or betametliasoiie. Some ot tlie patients also re-
ceived re(:;ular injecli(ins of AC'TIL 'I'he clinical features of the patients and
the duration of the glucoeortoid therapy are presented in Table i. Some of the
patients «cre staying in the hospital during the examinations, the others were
out-patients. A few of the patients received special diets to minimize allergic
reactions. 'I'hese diets were supplemented Avith tablets of calcium phosphate.
Most of the patients were consuming ordinary, non-standardized meals. Ex-
cept for the drngs mentioned in ^Fahle i, the patients only received conven-
tional, symptomatic treatment for their asthma, which was not supposed to
interfere \vith the results of the present examinations.

Healthy volunteers, 2O-8(J years of age, were studied as controls.
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Serum calcium was aiiah'zed according to //;// (26). Determinations of
serum phosphatf were made according to Simotuc7i el al. (56). A slight modi-
fication of the method originally described by MarsJi el al. was used for
determinations of serum alkaline phosphatases (43). Urinary calcium was
analyzed by atomic absorption spectrophotometrv (50)-

The technical procedures of whole-bodv counting have* beeii described in
pj"evious j'eports (53, 59). The retention of ^^C^ was measui'etl in the \vhole-body
counter 14 days after the administration of 2 |UCi. The isotope was given
orally in 30 ml of a solution of CaCl;, containing 50 mg of stable calcium. The
patients ivere fasting ior tea hours liefore bei/ig given the isotope and for
three to four hours thereafter. For four days before the admiuistration of the
isotope and for ten days after it, the patients ^vere treated with calcium tablets,
2 tng of Ca daily (Calcium Sandoz, effervescent tablets, each tablet conlaining
0.5 gm of Ca). All urine was collected for 72 hours after the administration
of the isotope and measured in the whole-body counter. This method of de-
termining calcium retention has been cJescribe(i in previous reports (3, 4).

Skeletal uptake of calcium was determined by measurements of hand radio-
activity after an intravenous injection of 2-8 |UCi of carrier-free "C'a. One hand
was measured between the crystals of the whole-body counter at 10, 60 and 240
minutes after the injection. More detailed descriptions of this technique has
been published elsewhere (5, 27). The plasma elimination and the virinary
excretion of the intravenously injected '''Ca were also studied.

After the initial examinations some of the patients were treated with tablets
of NallsPOi (effervescent tablets, each containing 0.5 gm of V). The patients
received i gm of P daily in tablets for one to two months. During this treatment
scrum concentrations of calcium, phosphate and alkaline phosphatases and
urinary excretion of calcium were followed regularly. In some patients a
repeated study of calcium retention of skeletal calciiun uptake was performed
after one month of treatment with phosphate.

R K S T I L T S

Serum calcimn was sifijnificantly decreased in the corticoid-
treated patients (cj.oi > p > ().()<J5). Scrum pJinsphcilc, scrum
alkaVinc pliosphalascs and urinary calcium Avere not signih-
eantly d i f fe ren t f rom the normal ( T a b l e 2 ) .

The zvholc-hody rclcnlion of "Ca 14 days after the oral
atlministration of the isotope was almost significantly de-
creased in the cortic(jid-treated patients compared to the
healthy controls (o.io > p > 0.05) (Table 3).

The urinary excretion of orally adviinislered "Ca was not
significantly d i f fe ren t f rom the n o r m a l ( T a b l e 3 ) .



TABLE 2
Scrum Coneenlralions of Calcium, Phosphate and /Itkalinc Phosphatases and

Urinary Uxeretion of Calcium. Means ± S.H. of Mean.

, , , Serum Serum ,, ,. Urinary
^ , . No. of I . 1 1 ^ alkaline , .Subjects . calcium phosphate calcium•̂  patients i- /i , i phosphatases , ,' mhq/l ing/ioomi u , • 111 /̂24 hours' Buch units " ^

Patients
t rea tc d with
glucocorticoids 9 4.61 ± 0.07* 3.50 ± 0.18** 6.3 ± 0.7 215 ± 32.5

ilealthy controls 32 4.84 ± 0.04 3.16 ± 0.09 5.4 ± 0.4 195 ± 12.7^

* n -- 8. ** n =: 7.
S n =. 20.

The sum ol retention and urinary excretion of ' 'Ca, ex-
pressed as per cent of given dose, was higher in healthy sub-
jects than in tlie patients (o.i > p > o.o«;).

1]and uptake, of "Ca measured four hours after the intra-
venous injection of the isotope did not tliffer significantly
between the patients and the controls (Tahle 4 ) . In the con-
trols was found a high degree of correlation between hand
uptake of ' 'Ca and age (r = 0.789, p < 0.001) . In the pa-

TABI.E 3
Retention and Urinary Exeretion of Orally Administered "Ca.

Means ± S.E. of Mean.

T, . ,. ^ Urinai\'. , r Retention* . - „£, , . No. oi excretionsSub ects , . ^ percent' subjects j- , per centot dose . ,
ot tlose

Patients treated
^vith glucocorticoids,
average age = 43 years 9 24.66 ± 1.79 7.29 ± 1.18

Ilealthy controls,
average age = 40 years 20 30.00 ± 1.58 7.67 ± 0.64

* Retention at 14 days after the administration of the isotope.
§ Urinary excretion 0-72 hours alter the administration of the isotope.
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TABLE 4

Hand Uptake of Iitlravniously Iiijcctiul "('it, f.xprcssrd us Counts Per Sciotui
Per Given jxCi. Means ± S.E. of Mean.

Subjects , •' . 10 minutes 60 minutes 240 minutes

^ . —

Patients treated
with glucocorticoids,
average age = 44 years 9 38.0 — 1.8* 50.3 ± i.i* 56.6 i i 4

Healtliy controls,
average age ;; 53 years 22 33.8 ± i.8§ 48.8 ± 1.6 58.8 ± i-5

* n = 8. S n -.. 17.

t:icnts there was no si<rnificant correlation ( r ^ c j ^ ^ , p >
0 .0 .

Thei'e ^̂ •as no sip;nlticant dilferenee in the plasma cJliu'ina-
lioit of iiilravciinitsly in]i'clrd "Ca hetM'een the patients and
the healthy controls within foirr hours after the injeetion
(Tables).

I'atients treated with glucoeortiecjids had an ahnost signif-
icantly increased tirinary excrelion of inlraveuoiisly injcclcd
'~Ca as eonipared to the healthy subjeets (o.oi; > p > 0.025)
(Table 6). In these patients the urinary excretion of ra-
dioealciimi alter the intravenous injection was significantly
correlated to the amount of rachoealciu;7i excreted in the
Lirine after oral ailniinistration ol the isotope (r = 0.847,

TAHI.E 5

plasma Eltinmalion of In/ravenously Injected "('a, Expressed As Per Cent of
lnjeeted Dose Per Liter Plasma. Means ± S.H. of Mean.

,-, , . N o . (if . , .
Subjects , . c minutes 60 minutes 240 minutes

subjects -̂  ^

Patients treated
with glucocorticoids,
average age :- 44 years

Healthy controls,
average age — 53 years

8

16

9.44

9.94

±0.77

± 0.66

4-OO

4.49

± 0.29

± o.2rt

2.80

3-03

±

i t

0.18

0.16
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TABLE 6

Urinary Excri-tion of Inlravviinusly Injrrlcil ''Ca o-ys Ijaiirs .Iflrr tlir Injcclinti.
Mt-aiis ± S.li. of Mran.

Siihjt'cis
N(i. (if Urinary '̂ Ca

subjects per cent per dose

l^atients treated
Avitli Kliicocorticoids,
average age =: 44 >t'ars

Healthy ccintrols,
aA-er:if;e ape :- 53

12.10 ± 1.48

8.07 ± 1.07

o.o! > p > o . o o O - "I liis correlation was not studied in

healthy subjects.

Tlic duration of the corticoid therapy was almost signif-

icantly correlated to plasma '"Ca concentrations at live mi-

nutes (r -: i).H.V-i '>•"- > P > o .o i ) and at 60 minutes (r =

0.794, 0.02 > p > o.Di) al ter the injection ol the isotope.

After 240 minutes tliere A\'as no sinnilicant correlation. W e

fountl no other sii^niticant correlation between the studied

TAHI.F, 7

l.jjcch of 'I'rratinrnI ic'ilh Nalhl'Oi on Srriim ("oiirfiilration.t of Calcium,
PhnspJialc and .llkalinc I'hosplia/iisfs and Urinary Jixrrciion of Calciinn.

Means ± S.I-:, of Mran.

Duration (if
treatment

iefore treatment

After r Meek

After 3-4 \veeks

After 6-8 weeks

Serum
calcium
mKq/1

4-59 -
n :-:

4.60 i
11 : - ;

4.46 ±
11 - -

4-33 ±
11 ^::

0.07

7
0.06

5
0.12

7
0.28

4

Serum
phosphate
ms/ioomi

3-50 -
11 ;

3-42 ^
11 -

3-73 -
1 1 V

t 0.18

- 7

- O-43

- 5

L-0.,5

- 7
3.48 ± 0.50

11 := 4

Serum
alkaline

phosphatases
Huch units

5.7 --
11 ; ;

5.8 ±
11 —

6.3 ±
11 =

6.3 ±
11 --:r.

0.8

7
0.4

5
0.6

6

1-7

4

I'rinaiy
calcium

mfi;/24 hours

193.3 ~ 45.1

n ^ 6

166.0 ± 37.4
n 1- 5

150.0 ± 21.8

11 -i: 6

T77.5 ± 1 1 . 1

11 --:- 4
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TABLE 8

lijfeet oj Treatment ivilli Nall^POi. on Hand Vpiake of Intt'a'vejiotisty Injected
"Ca in /hlhnmtie Patients Treated with GItieoeortieouif. Results Expressed as

Counts Per Seeond Per Injected jiCi.

Hand uptake of''(^a
Subjects

60 minutes 10 mimites 240 minutes

I IT

KN

EK

I

11

I

II

I
11

+ 1

35

37

33
_

50

52

4 2

52

44

_

62

56

49

60

55

59
66

1 -— lieforc treatment with phosphate. II = After treatment «ith phosphate
for I month.

parameters of calcium metabolism and the duration of the
therapy.

Effects of the Ireahneni ivilli Nal/.JH).,: During treatment
there was a slifi;ht tlecrease in serum ealeiuni, which Avas not
significant when the whole group ol patients was regarded.

TA]!r,E 9
Effect of Treatment with NalhPO,, on Retention of "Ca as Measured in a
IFJiole-hody (U)unter 14 Days After tlie Oral /Idministralion of the Isotofie in
One Astlimatic Patient Treated with (Uucoeorticoids. Retention Expressed as
Per Cent of Given Dose. Urinary Excretion of "(Ui Measured o—y3 Hours .lfter

the Administration of tlie Isotope and Expressed as Per Cent of Dose.

Retention ,7 • ii/-i
of 'Ca TTr.nary Ca

, , , per cent or close
per cent or close

Before treatment

with phosphate 22.6 9.8
After treatment with

phosphate for one month 24-6 7.9
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However, the treatment had to be interrupted in three pa-
tients because of low serum calcium, 3.7-4.1 niEq./l. after
i'our to six weeks of treatment without clinical symptoms of
hypocalcaemin. 1 here was also a sli<>ht decrease in urinary
calcium and sliglit increase in serum alkaline phosphatases.
None of these differences Avere significant. Nor was there
a sifTiiilicant increase in serum phosphate during treatment
(Table 7).

The effect of phosphate treatment on hand uptake of
intravenously injected ''Ca was studied in three patients
(1 able 8) and on whole-body retention and urinary excretion
of orally atlniinistercd ''Ca i none patient (Table 9). No
significant changes were observed.

D I S C U S S I O N

The decreased serum calcium in corticoid-treated patients as
compared to healthy individuals could be due to several fac-
tors. Low intestinal calcium absorption may contribute. A de-
crease in serum albumin would give a decrease serum calcium.
Unfortunately, serum albumin was not regularly studied in
these patients.

Whole-body retention of orally administered '"Ca mea-
sured only the retention of the given radioactivity. Since the
ingestetl ''Ca is mixed with intestinally secreted calcium, it
measures the retention of the amount of calcium mixed with
the radioisotope.

The retention is the difference between absorption and
lc:)sses via faeces, urine anti sweat. 1 bus intestinal absorption
is the retention plus the losses. ()1 these urinary losses are
the most important and also the easiest to measure. We have
regularly studied urinary radiocalcium excretion during the
first 72 hours after the mgestion of the isotope. We have
found in healthy individuals that about 60 per cent of the total
amount of urinary ''Ca excreted is eliminated during this
period of time. Thus total urinary radiocalcium excretion
during 14 days may be obtained from our figures.



468

s faecal losses have been studied by many in-
vestifrators by }j;iviny; intravenous injections of radiocalciuiii
and measLirinfr the radioactivity in taeces. These losses have
LisLially been estimated to i oo—i i;o mu;/day. Accortling to
Maiilaicn el al. (44) this should correspond to about 3.3 per
cent of the orally f̂ iven tlose of raihocaleium in noi'inal in-
dividuals.

Derma! losses of calcium have often been nej^lecteil m
studies of calcium absorption and retention. lsaks.u>)i cl aJ.
(28, 29, 32, 34) have lound an average daily dermal loss of
calcium of 120 mi^/day, which is of about the same magnitude
as the endogenous laecal calcium excretion.

Urinary losses amount to 7.^ per cent ol given dose in 72
hours, which corresponds to about 12 per cent ol given dose
in r4 days. Endogenous faecal losses amount to about 3 per
cent and dermal losses to anotber 3 y>tv cent of given dose,
l luis the retention values after 14 days in healtliy subjects
shoulil e(]ual absorption minus 18 per cent ol the given amount
of radiocalcium.

Retention ol orally administered ''Ca was signilicantly
decreased in patients treated witb giucocorticoids. As endo-
genous laecal losses have been reported to be less than normal
in these patients (64), urinary radiocalcium excretion is nor-
mal and no evulence of increased dermal calcium losses has
been reported, we conclude that absorption ol rathoealcium is
impaired in these patients.

There is nrj reason to believe tbat total intestinal caleiiim
secretion should be increased in patients treated with giuco-
corticoids. On the contrary, ll^djc/ienhiTg cl al. (64) reported
a signilicant decrease in intestinal secretion of calcium, ^(he
decreased absorption ot radiocalcium in corticoid-treatetl pa-
tients should therefore also mean a decreased absorption of
stable calcium.

Hand uptake oi intravenously injected ''Ca sh()\\'ed a
significant regression to age in healthy eontrols, which has
been interpreted as evidenee of an increased rate of bone for-
mation in aged individuals (5). Patients treated witb gluco-
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corticoids had a normal lumd uptake of ''Ca in comparison to
airc-matchcil controls. In accortlance with Kisrnhrrg (13-16)
and Jrajchenbcrg ci al. (64) \\'c thereloi'e conclutlc that the
rate of hone lormation is not sit^niticantly affected in corti-
coiil-treated patients. I'liough roentirenological findings have
been used to su<i:.<)est that the hand skeleton in cortisone-
treatetl patients is not representative lor calcium metaholism
in the total skeleton, a comparison ol our linchngs in various
aj^es of normals and in these patients indicate a normal ahility
to accrete calcium in the latter material.

Studies hy others ha\'e indicated an increased rate ol hone
resorption in corticoid-treated patients (8, 36, 46, 54, 60, 64).
Our studies do not allow any conclusions in this respect, as
lonf '̂-term studies are needed. However, the low intestinal
calcium ahsorption might give a secondary hyperparathyroid-
ism, resulting in increased hone resorption.

The finding ol significantly increased urinary radiocalcium
excretion after intravenous injection ol the isotope in corticoid-
treated patients, is in accorchmce v:\t\\ the studies oi H'a'frlioi-
hcrg el al. (64). It could he due to an increased glomcrular
filtration ol calcium (64) or a decrease m tuhular reahsorp-
tion of calcium (39, 64). There might also exist a tuhular
secretion of calcium {(12), AA'hich could he intluenced hy gluco-
corticoids.

According to GohLuii'itli el al. (1 (S-21) oral phosphate
supplement has no effect on serum concentrations of calcium
and phosphate in normo-calcaemic iinlividuals. We could not
lintl a significant decrease m serum calcium during phosphate
treatment in the patients as a group, hut three of them de-
veloped hypocalcaemia. Cohfsiiiil/i ct al. founti a constant tie-
crease in urinary calcium, which was not ohserved in our
patients. However, our numher of patients treated -with phos-
pliate is very small and does not permit very extensive con-
clusions.
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SUMMARY

Ten asthmatic patients treated with glucocorticoids were
studied. With one exception they had all been treated for at
least one year. One of them had skeletal pains, two bad suf-
fered from fractures and three had X-ray signs of osteopenia.
Serum calcium was significantly decreased, while tbe concen-
trations of serum phosphate and serum alkaline pbosphatases
were within normal limits. Urinary calcium excretion was
numerically but not significantly increased. Whole-body reten-
tion of orally administered ''Ca was not (]uite significantly
decreased. After intravenous injection of "Ca tbe radioac-
tivity in one band was not significantly different from the
results in healthy indivitluals, while the urinary radiocalcium
excretion was significantly increased.

The results of these sttidies are interpreted as signs of de-
creased intestinal absorption ol calcium, increased urinary
clearance of calcium and nornia! ability to deposite calcium
in tbe skeleton in patients treateil with glucocorticoids.

A C K N () W L E D C. V. M ]•: N I" S

If^r 'Wiiiil to thdiik lit' K .0. P/'fTfloiu, S(. (lonin's 11 o.^ piUil, SI<K kJin! in, S^vcdi^n,
i^hf) allo^vcd us lo sillily Ins ptilirrits. hiiuint tal stipf'tfii ivits f^iiwn hy Sandoz
/IO, Ostcriii'in jouiulalion ittul Kiiroliiiska Insliiiitr. SniiJoz ./(,' prwvii/i'i/ /lie
calcium and phusjihate lahlcls,
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