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Metabolism of 1,25-Dihydroxycholecalciferol in the Rat
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A B S T R A C T Administration of 60 pnmoles of 1,25-di-
hv-droxvcholecalciferol to vitamin D-deficient rats on a
low calcium diet gives a maximal intestinal calcium trans-
port response in 7 hr and a maximal bone calcium mobili-
zation response in 12 hr. During the 48 hr after injec-
tion of radioactive 1,25-dlihvdroxvclholecalciferol, un-
changed 1,2 5-dihydroxy clholecalciferol accounts for 71-
98% of the radioactivitv found in the intestine with
ininor amounts appearing in more polar metabolites. In

the bone, for the 1st 12 hr. 1,25-(illw droxclcholecailciferol
is the major form (75-82%) present while at 24 hr. the
anmount of 1,2 5-dihvcdroxvcholecalciferol decreases with a
corresponding rise in the amounts of metaholites both
less polar and more polar than the 1,25-dihvdroxvchole-
calciferol. Since these metabolies are at their hIihest
concentration when bone calcium mobilization is decreas-
ing, they are most likely not responsible for the calcium
mobilization observed during the 1st 12 hr. The appear-
ance of water-soluble radioactivity in the kidney, plasma.
liver, and muscle 24 hr after 1 ,25-dihv droxv\cholecalciferol
injection has been demonstrated. The present results
suggest that, although 1 ,25-dihydroxycholecalciferol is
converted to further metabolites in the rat, it is probably
the form of vitamin D responsible for initiating intestinal
calcium transport and bone calcium miiobilizationi.

INTRODUCTION
That vitamin D must be metabolized to polar metabolites
before it can function is an idea that has been developed
during the past few years. This idea obtained a firm foot-
hold with the demonstration that, after a 10 IUl dose of
vitaimiin D3-'H to a rat, there appeare(l a major polar
metabolite fraction that retained the biological activity
of the parent vitamin (1). This metabolite has since been
isolated and identified as 25-hvdroxvcholecalciferol (25-
OHD.,)' (2). It is not, hlowever, the final metabolically

kcceivcd for Piub)lication 19 .1fi 19,72 ,,,,.1 i '-'ist',
form 5 July 1973.1 Abbreviations used 1)1 this Pape(I(r: 25-0HD:, 25-lhwdrOxN-
(cholecalciferol; 1,25- (01)1) D., 1 ,25-(Ii1V(Iroxycliolecalciferol.

active form of vitamin D. Recent experiments have
shown that the kidney sequesters the circulating 25-OHGD3
an(l converts it to more polar metabolites (3, 4), the most
important of which has been unequivocally identified as
1,25-(OH)2D3 (5, 6). Supporting evidence for this struc-
ture was provided independently by Lawson, Fraser,
Kodicek, 'Morris. and WNilliams with partially purified
material from kidney lhonmogenates (7).

The question as to whletlher 1,25-(OH)2D3 is the final
tissue active metabolite of vitamin D now becomes ap-
parenit. In the intestine, 1,25-(OH')2D has been shown to
act miore rap)idlv than 25-OHD3 in initiating calcium
tranL1ssport (8, 9). Furthermore, in contrast to the 25-
OHD3response, the intestinal calcium absorption stimu-
lation by 1,25-(OH)2D3 is not blocked by prior ad-
ministration of actinomvcin D (10). Recently, it has
also been shown in chicks that, at the time w\ hen in-
testinal calcium transport has reached a maximal rate
in response to 1,25-(OH)2D3, only this metabolite is de-
tectable in the intestine (11). Furthermore, in nephrec-
tomized rats, the intestine responds only to 1,25-(OH)2D3
and not to 25-OHD3, (12). It therefore appears that, at
least in the chick. 1,25-(OH) 2D3, and not a further
metabolite, is the active form of vitamin D in initiating
the intestinal calcium transport system.

Like the intestinal response, there is a quicker induc-
tion of the bone calcium mobilization system after 1,25-
(OH)2D3 than after an equivalent (lose of 25-OHD,
(13). Also, in fetal bone tissue cultures, 1.25-(OH')2D3
will cause bone calcium mobilization at concentrations
much less than 25-OHD3 (14). However, in contrast to
the intestine. the bone calcium mobilization response to
both 1,25- (OH) 2D3 and to 25-OHD3 is actinomvcin D
sensitive (13). Finally, it has been demonstrated that
anephric rats show a bone calcium mobilization response
to 1.25-(OH)2D3 but not to 25-OHD: (15) eliminating
the latter as the physiologically active formn of vitamin
D inl this system.

This report (lemonstrates that inl thle rat, as well as

inl the chick, it is 1,25-(OH)2D3 and not a further
imetaLbolite tlht is responisible for increasedl intestinal cal-
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cium transport. Indications also point to the idea that
1,25-(OH)2D2 is the active form of vitamin D in the
bone, although further metabolism of 1,25-(OH)2Da
does occur.

METHODS
Animals. Weanling male albino rats (Holtzman Co.,

Madison, Wis.) were housed in individual hanging wire
cages. They were fed ad lib. a vitamin D-deficient diet, low
in calcium (0.02%) and adequate in phosphorous (0.3%0)
(16) for 2-3 wk.

Radioactive 1,25-dihydroxycholecalciferol. [26,27-8H] -1,
25-(OH)2D3 was synthesized from [26,27-2H]-25-OHDs (1.2
Ci/mmole) (17) using the in vitro chick kidney incubation
system previously described by Gray, Boyle, and DeLuca
(4) as modified by Boyle, Miravet, Gray, Holick, and De-
Luca (12). Before injection of this [26,27-3H]-1,25-(OH)2-
D3 into the experimental animal, the dose was chromato-
graphed on a Sephadex LH-20 column (Pharmacia Fine
Chemicals, Inc., Piscataway, N. J.) (chloroform: Skelly-
solve B [petroleum ether redistilled at bp 67-680C, Skelly
Oil Co., Tulsa, Okla.] : methanol, 75: 23: 2) as described
previously (11) to determine purity. In all cases, the 1,25-
(OH) 2D3 was the only peak eluted from this column. It
accounted for 98±to5% of the applied radioactivity.

Experimental procedure: metabolism experiments. Rats
were injected intrajugularly with 59.6±7.5 pmoles of [26,
27-3H]-1,25-(OH)2D3 dissolved in 0.05 ml of 95% ethanol.
After the required time interval, the animals were sacri-
ficed. Plasma obtained from each rat was separated from
the heparinized blood by centrifugation, and its radioactivity
determined (11). The plasma from all rats at each time
point was then combined. The first 50 cm of the small in-
testine were removed, washed in saline, split open, and
washed again. The mucosa was then scraped off with a
microscope slide. In addition, the kidneys, liver, both the
hind- and forelegs, and a sample of muscle were removed.
The individual tissues from all the rats in a group at a
particular time point were pooled.

Plasma and 20% homogenates in water of the intestinal
mucosa, kidney, and liver were extracted and counted as
described earlier (11). The hind- and forelegs were dis-
sected free from adhering muscle and ligaments, split length-
wise to facilitate removal of bone marrow, and weighed.
The bone sections were then allowed to cool on solid C02
and pulverized in a mortar and pestle maintained near the
temperature of the solid C02. The frozen, pulverized bone
was immediately mixed with 200 ml of methanol-chloroform
(2:1, v/v) and stirred overnight under N2 and at 4VC.
A portion of the final solution was counted (11). This
measurement was taken to be the radioactivity present in
the whole tissue. Then 100 ml of chloroform and 80 ml of
distilled water were added to separate the phases. The
water phase was reextracted with 100 ml of chloroform
and the two chloroform layers combined and samples
counted. The muscle was frozen, ground, and extracted by
a similar method. The amount of radioactivity in the
water phase was determined by subtracting the chloroform-
soluble radioactivity from the radioactivity found in the
whole homogenate before extraction.

Chromatography. The chloroform layers from the tissue
extracts were evaporated with a flash evaporator and the
lipid that remained behind after removal of the residual
water as an azeotrope with 100%o ethanol was redissolved
in chloroform: Skellysolve B: methanol (75: 23: 2). The

sample was applied to the Sephadex LH-20 column de-
scribed previously (11) with the only modification being
the use of chloroform: methanol (1: 1) to strip the column.
A typical chromatographic profile showing the various
metabolite peaks observed in bone and intestine 24 hr after
injection of 1,25- (OH)2D8 is shown in Fig. 1.

Intestinal calcium transport measurement. Calcium trans-
port was studied using the everted gut sac technique adapted
for calcium by Schachter and Rosen and modified by Martin
and DeLuca (18). The results from four to five rats were
averaged for each time point indicated.

Bone calcium mobilization assay. Rats were divided into
two groups of from six to eight animals each. Each rat
was then given an intrajugular injection of either 0.05 ml
95% ethanol or 0.05 ml 95% ethanol containing 60 pmoles
of [26,27-3H] -1,25 (OH)2D3. After injection the groups were
divided into two subgroups. The first group had about 0.5
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FIGURE 1 Chromatography of the lipid extracts of intes-
tinal mucosa and bone taken 24 hr after rats had received
59.6±7.5 pmoles of [26,27-3H]-1,25 (OH)2Ds. Chromatog-
raphy was carried out on a Sephadex LH-20 column (1 X
53 cm) packed in and eluted with chloroform: Skellysolve
B: methanol (75: 23: 2, v/v). The column was stripped at
fraction number 114 with chloroform: methanol (1: 1). 1,25-
(OH) 2D3 refers to 1,25-dihydroxycholecalciferol. The re-
maining metabolites are referred to by their elution position
relative to 1,25-(OH) 2D3.
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FIGURE 2 Time-course study of intestinal calcium transport
as measured by the everted gut sac technique. In this test
the duodenum (upper 5 cm) is removed, everted, and tied
at both ends. The inside (serosal surface) is filled with
medium containing 'Ca and the sac is incubated for 121 hr
in the same medium under an atmosphere of 95%o 02:5%o
C02. At the end of the incubation period the 4'Ca in both
the serosal and mucosal media are measured and the data
are expressed as a ratio of 45Ca on the serosal side (I) to
the '5Ca on the mucosal side (0). Each time point repre-
sents the average + standard deviation of the results from
four to five vitamin D-deficient rats on a low calcium diet
injected intrajugularly with' either 60 pmoles of 1,25-
(OH)2D3 in 0.05 ml 95% ethanol or with the ethanol
vehicle only.

ml of blood withdrawn through the tail vein at 1, 24, and
72 hr after dosages while the second group had 0.5 ml blood
removed at 6, 48, and 72 hr postinjection. This experiment
was repeated with a group of rats from a different litter
and with a dose prepared at a different time. Additional 1

HOURS

FIGURE 3 Time-course study of the bone calcium mobiliza-
tion response of vitamin D-deficient rats on a low calcium
diet to intrajugular administration of either 60 pmoles 1,25-
(OH)2Ds in 0.05 ml 95%o ethanol or the ethanol vehicle
only. Each time point represents the average + standard
deviation of the results from 5-13 rats. Serum calcium con-
centration was determined by atomic absorption spectrometry.

TABLE I
Metabolites in Intestinal Mucosa after Injection of

[26,27-3H]-1,25-Dihydroxycholecalciferol

Metabolites

Less
polar

Time than More polar
after 1,25- 1,25- than 1,25- Column H20 Total
dose (OH)2D3* (OH)2Da* (OH)2D3* strip soluble recovery

hr %of homogenate radioactivity
1 - 98 - 1.9 0 99.9
7 - 89 1.6 0.6 3 94.2

12 - 71 3.5 1.0 13 88.5
24 - 84±47$ 3.3±40.1 2.7 42.1 7 7 97.0 43.1
48 - 79 1.6 0.5 7 88.1

For each time point, three to five vitamin D-deficient rats on a low calcium
diet were dosed intrajugularly with 59.6±7.5 pmoles of [26,27-3H]-l,
25-(OH)2Da.* At the times indicated the rats were killed and intestinal
mucosa from the first 50 cm of small intestine pooled for each group and
analyzed for metabolities as described in the text.
* 1,25-(OH)2D3, 1, 25-dihydroxycholecalciferol.

Standard deviation.

and 24 hr data, plus the values for the 7 and 12 hr points
were obtained from the four to five rats used for the in-
testinal calcium transport assay. Blood was collected from
these rats by decapitation. For each time point, the results
from the three experiments were averaged and standard
deviations determined. To determine the serum calcium, the
blood samples were immediately centrifuged and 0.1 ml
serum was mixed with 1.9 ml of 0.1%o LaCl3. The calcium
concentration was determined with a Perkin-Elmer atomic
absorption spectrometer model 403 (Perkin-Elmer Corp.,
Norwalk, Conn..).

Radioactive measurements. Radioactivity in the tissue
homogenates, plasma, chloroform-soluble phases, and column
effluents were determined as previously described (11). The
samples were counted in a Packard Tri-Carb liquid scintilla-
tion counter, model 3003 (Packard Instrument Co., Inc.,
Downers Grove, Ill.) equipped with an automatic external
standardization system.

RESULTS
Biological activity. The response of the intestinal cal-

cium transport system to 60 pmoles of 1,25- (OH) 2D3 is

TABLE I I
Concentration of 1,25-Dihydroxycholecalciferol in Intestinal

Mucosa after Injection of [26,27-3H}-1,
25-Dihydroxycholecalciferol

Hours after dosage

1 7 12 24 48

Picomoles 1,
25-(OH)2D3* per
gram mucosa 1.54 1.83 0.87 0.9540.11t 0.36

The animals were treated as described in Table I.
* 1,25- (OH) 2D3, 1,25-dihydroxycholecalciferol.

Standard deviation.
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shown in Fig. 2. It is clear that by 7 hr after dosage, the
transport ratio of the experimental animals is signifi-
cantly above the values of the controls. Examination of
the bone calcium mobilization response to a similar dose
of 1,25-(OH)2D3 shows a maximal response at 12 hr
after injection (Fig. 3). It is interesting to note that
the effect of 1,25-(OH)2D3 in the bone is short in dura-
tion with serum calcium values returning to control
values 48 hr after dosage.

Metabolites of 1,25-(OH)5D3 in intestine and bone.
As the results in Table I demonstrate, from 1 to 48 hr
after injection, 1,25-(OH)2D3 is the major metabolite ap-
pearing in the intestine, accounting for from 71 to 98%
of the radioactivity in the intestinal homogenate. The re-
mainder of the intestinal radioactivity is distributed
among several peaks more polar than the 1,25-(OH)2D3
and in the water layer left after extraction. The more
polar radioactivity is small in amount and reaches a
maximum at 12-24 hr after injection. Note that at 1 hr
after 1,25-(OH)2D3 intestinal calcium transl)ort remains
unchanged from control values (Fig. 2), while the
1,25-(OH)2D3-3H is certainly present in intestine at that
time (Table II), revealing a definite lag in the action
of 1,25-(OH)2D3 on intestinal calcium transport.

In bone from 1 to 12 hr after injection of 1,25-
(OH)2Ds, that is when the bone calcium mobilization
response is maximal, 75-82% of the bone radioactivity
is present as 1,25-(OH)2Ds (Table III). However, at 24
hr, the time when the bone calcium mobilization response
is beginning to decline, the metabolite picture changes
sharply. There is a drop in the per cent of bone radio-
activity appearing in the 1,25-(OH)2D3 region of the
column effluent and a corresponding increase in radioac-
tivity appearing in two peaks less polar than 1,25-
(OH)2D3. At 48 hr, there was not a sufficient amount

TABLE I I I
Metabolites in Bone after Injection of [26,27-3H}J,

25-Dihydroxycholecalciferol

Metaholites

Time Less polar More polar
after than 1,25- 1,25- than 1,25- Column H20 Total
dose (OH)2D3* (OH)2D3* (OH)2D3* strip soluble recovery

hr %of homogenate radioactivity
1 4.9 82 - 1.8 0 88.7
7 1.1 77 1.2 1.2 9 89.5

12 2.7 75 3.6 1.8 0 83.1
24 2344;t I±4 254t1 1.3±1.3 8.0i1.6 6±1 72.544.1

For each time point, three to five vitamin D-deficient rats on a low calcium
diet were dosed intrajugularly with 59.6±7.5 pmoles of [26,27-3HJ-l,
25-(OH)2D3.* At the times indicated the rats were killed and the fore- and
hindlimbs pooled for each group and analyzed for metabolites as described
in the text.
* 1,25- (OH) 2D3, 1 ,25-dihydroxycholecalciferol.
t Standard deviation.

TABLE IV
Concentration of 1,25-Dihydroxycholecalciferol in Bone after

Injection of [26,27-3H]-1,25-Dihydroxycholecalciferol

Hours after dosage

1 7 12 24

Picomoles 1,25-(OH)2D3*
per gram bone 0.74 0.70 0.38 0.2840.08t

The animals were treated as described in Table III.
* 1,25-(OH)2D3, 1, 25-dihydroxycholecalciferol.

Standard deviation.

of radioactivity in the bone to permit chromatography of
the chloroform extract. Table IV gives the concentration
of 1,25-(OH)2D3 in the bone. At 12 hr when the bone
calcium mobilization response is maximum there is al-
ready a decrease in the concentration of 1,25-(OH)2D3
present in the bone, the significance of which is not yet
clear.

General metabolismn of 1,25- (OH)sD3. The concen-
tration of radioactivity in the plasma and tissues at vari-
ous times after intravenous administration of 59.6±7.5
pmoles of [26, 27-2H]-1,25-(OH)2Ds to vitamin D-defi-
cient rats on a low calcium diet is shown in Table V. As
has been previously demonstrated in the chick (11),
the dose disappears from the plasma very rapidly. As-
suming the blood represents 6%of the total body weight,
at 1 hr after injection there is only 27.8±6.5% of the
total dose in the plasma. The remainder of the dose ap-
pears distributed among the various tissues with the
highest concentrations at 1 hr, appearing in the liver and
intestine.

As has been mentioned previously, the intestine and
bone radioactivity remain chloroform soluble up to 48
hr after dosage. This is in contrast to the other tissues
studied where at 24 hr there is up to 55% of the radio-
activity present in the tissues found in the water layer
after chloroform-methanol extraction. Also of interest
is the apparent rebound of radioactivity in the bone, kid-
ney, and muscle 24 hr after dosage of 1,25-(OH)2D3. It is
at this time that the radioactivity in the muscle and kid-
ney becomes more water soluble while that found in the
bone remains chloroform soluble but, as shown in Ta-
ble III, becomes less polar than the the 1,25-(OH)2D3.

When the radioactivity is extracted from the tissues
and the lipid extracts applied to the Sephadex LH-20
columns, the metabolite picture shown in Table VI is ob-
tained. The liver shows the fastest decrease in 1,25-
(OH) 2D3 with a corresponding increase in the water-
soluble radioactivity. The intestine (Table I) and plasma
show no metabolites less polar than 1,25- (OH)2D3. These
less polar nmetabolites appear to concentrate in the bone
(Table III) and muscle 24 hr after dosage.

1,25-Dihydroxycholecalciferol 2903



DISCUSSION
The data presented in this report provide additional evi-
dence that it is 1,25-(OH)2D3 itself and not a further
metabolite which is responsible for the observed stimula-
tion in intestinal calcium transport. In contrast to the
chick (11), further metabolites do appear in the intes-
tine of rats. However, their concentrations are relatively
low and they appear to reach a maximum at 12-24 hr af-
ter administration of the 1,25-(OH)2D3 long after the
transport system has responded maximally.

The bone calcium mobilization response to 60 pmoles
1,25- (OH)2D3 was, as might be expected, similar to that
noted for rats injected with 650 pmoles of 1,25-(OH)2Ds
(13). The peculiar 48 hr maximum in the bone calcium
mobilization response of vitamin D-deficient rats to a 65
pmole intrajugular injection of 1,25-(OH)2D3 as re-
ported earlier (9) was not observed. The difference be-
tween the two sets of data has not yet been explained.
However, using the bone calcium mobilization response
obtained under the conditions reported in this paper, it is
apparent that from 1 to 12 hr after dosage, that is when
the system is being maximally stimulated, 1,25-(OH)2D3
is the major metabolite present in the bone. As the bone
calcium mobilization response begins to decrease at 24 hr,
there is a corresponding decline in the per cent of the
bone radioactivity appearing as 1,25-(OH)2D3 and an
increase in radioactivity in the regions of the column
both less and more polar than 1,25- (OH)2D9. Since
these metabolites appear to the greatest extent at the

time when the bone calcium mnobilization response is be-
ginning to decline, it seems unlikely that they are re-

sponsible for the response observed as early as 6 hr after
dosage of 1,25-(OH)2D3. It therefore appears that 1,25-
(OH)2D3 is the most likely candidate for the active form
of vitamin D responsible for the bone calcium mobiliza-
tion in the rat.

Supporting these views is the observation that at 24
hr after dosage, when intestinal transport is still being
strongly stimulated, 84±7% of the radioactivity in the
intestine is present as 1,25-(OH)2D3. In the other tissues
at this time, the amount of 1,25-(OH)2D3 present varies
from 9 to 48% of the homogenate radioactivity. It there-
fore appears that the intestine is concentrating the 1,25-
(OH)2D3 in order to maintain a high calcium transport
ratio. In contrast, the bone, whose 1,25-(OH)2Ds level
has fallen to values similar to the surrounding tissues,
also shows a corresponding drop in its mobilization
response.

The water-soluble radioactivity which appeared in the
kidney, liver, and bile of the chick after intrajugular in-
jection of 1,25-(OH) 2D3 (11) also makes its appearance
in the kidney, liver, muscle, and plasama of the rat. From
the fact that this water-soluble radioactivity is found to
the largest extent in those tissues (liver, kidney) nor-

mally involved in the removal of compounds from the
body, it seems possible that it represents compounds
which are being prepared for excretion into urine or
feces. However, at this time, other physiologically sig-

TABLE V
Distribution of Radioactivity in Plasma and Tissues after an Injection of

[26,27-3H]-l,25-Dihydroxycholecalciferol

Intestine Bone Kidney Plasma Liver Muscle

1 Hr after dose
%Dose/g tissue 2.7 1.6 2.3 6.441.61 3.8 1.1
%Chloroform soluble 112 103 102 108 104 87

7 Hr after dose
%Dose/g tissue 3.040.8 1.2 1.6 2.340.3 1.5 0.5
%Chloroform soluble 9742 91 83 91 67 80

12 Hr after dose
%Dose/g tissue 1.7 1.0 1.0 1.640.4 1.2 0.2
%Chloroform soluble 87 103 87 72 58 83

24 Hr after dose
%Dose/g tissue 2.1+0.1 2.4+0.4 1.5+0.2 1.1I0.1 1.0+0.05 1.0
%Chloroform soluble 95+10 94+1 45+10 61+1 54+2 59

48 Hr after dose
%Dose/g tissue 0.7 0.3 0.6+0.1
%Chloroform soluble 93 88 73

For each time point, three to five vitamin D-deficient rats on a low calcium diet were dosed intrajugularly with
59.6+7.5 pmoles of [26,27-3H]-1,25-(OH)2D3.* At the times indicated, the rats were killed and the tissues
uinder study were collected and pooled for each group. They were then analyzed as described in the text.
* 1,25- (OH)2D3, 1,25-dihydroxycholecalciferol.
$ Standard deviation.
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TABLE VI
Metabolites in Plasma and Tissues after Injection of [26,27-3H]-1,25-Dihydroxycholecalciferol

Metabolites

Kidney Plasma Liver Muscle

%of homogenate radioactivity
1 Hr after dose

Less polarthan 1,25-(OH)2D3* 1.7 2.5 5.1
1, 25- (OH) 2D3* 94 93 77 75
Morepolarthan 1,25-(OH)2D3* 2.4 - 2.9
Column strip 2.0 0.3 2.7 1.6
H20 soluble 0 0 0 13
Total recovery 100.1 93.3 85.1 94.7

7 Hr after dose
Less polar than 1,25-(OH)2D3* 3.0 4.8 4.0
1,25-(OH)2D3* 68 73 49 55
Morepolarthan 1,25-(OH)2D3* 1.9 3.6 3.4 1.7
Column strip 1.8 0.4 4.0 2.2
H20 soluble 17 9.0 33 20
Total recovery 91.7 86.0 94.2 82.9

12 Hr after dose
Less polar than 1,25- (OH) 2D3* 1.7 5.1 5.2
1,25- (OH)-D3* 78 45 35 61
More polar than 1,25- (OH) 2D3* 3.1 5.4 4.0 3.6
Column strip 1.9 0.6 2.1 1.8
H20 soluble 13 28 42 17
Total recovery 97.7 79.0 88.2 88.6

24 Hr after dose
Less polar than 1,25-(OH)2D3* 1.2±1.42 - 9.240.2 37
1,25-(OH)2D3* 31+7 48±3 22±3 9.0
More polarthan 1,25-(OH)2D3* 3.24±1.0 8.7±2.1 4.9±0.7 2.5
Column strip 3.1±0.4 1.0±0.7 2.9±0.6 4.6
H20 soluble 55410 39±1 46±2 41
Total recovery 88.1±44.2 96.7±6.7 82.9±3.1 94.1

The animals were treated as described in Table V.
* 1,25-(OH)2D3, 1,25-dihydroxycholecalciferol.
t Standard deviation.

nificant roles for these radioactive compounds cannot be
ruled out. Further work must be done to determine the
importance of the water-soluble radioactivity and of
both the radioactivity that is less polar and more polar
than the 1,25-(OH)2D3.

It is of interest that although 1,25-(OH)2Ds is in the
intestine 1 hr after dosage, the intestinal calcium trans-
port response has not yet been stimulated (Fig. 2). In
rats, the intestinal calcium transport response to 1,25-
(OH)2Ds is not blocked by actinomycin D which sug-
gests transcription of genetic information is not involved
(10). The lag which obviously exists may mean that a
transport system may be assembled from existing but
unread messenger RNA's or from precursor components.
It seems unlikely that there is a direct involvement of
1 25-(OH)2D3 in the transport mechanism per se simply
because of the lag. The response of bone to 1,25- (OH) 2Ds
is actinomycin sensitive which suggests that RNA and

protein synthesis is involved in this mechanism (13).
In tny case, it seems that the 1,25-(OH)2Ds will be of
great value in unraveling the mechanisms involved.
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