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INTESTINAL ABSORPTION OF 47CA AND 85SR

MASTER
IN ESTRADIOL TREATED RATS

Abstract:  Pre-treatment of male and female rats with 17B-estradiol for 4 days

caused increased intestinal absorption and femur uptake of 47ca and 85sr in

females only.  Low levels of estradiol facilitated absorption in females to

levels comparable with those of untreated males, but absorption of either

radionuclide was not increased further by higher doses. /

Calcium is actively transported from the luir.n of the intestinal tract

only in the duodenum (1).  In vitro studies have shown depression of the calcium

transport mechanism by hypophysectomy (2) and administration of adrenal cortico-

steroids (2, 3), thyroxin (2), and estrogen (2), whereas adrenalectomy has led

to increased deposition of calcium  in  bone  ( 4). Another in vitro study h as

shown that pregnant rats at 3 weeks of gestation transport calcium more readily

(5), at which time estrogen levels are known to be elevated (6).  An in vivo

duodenal technique, utilized for studies of calcium absorption by hypophy-

sectomized rats (2), was also employed in the present study to assess the

effect of 17B-estradiol  on the absorption of calcium-47  ( 47ca) and strontium-85

(85Sr).

Male and female Sprague -Dawley white rats weighing   190 -210 grams   were

castrated 12 days prior to beginning estrogen treatment.  Control groups received

0.5 ml vegetable oil only, whereas one treatment group received 3 pg 17B-estradiol

in 0.5 ml vegetable oil and the other treatment group received 30 pg 17B-estradiol

in 0.5 ml vegetable oil.  An attempt was made to'approximate physiological levels

of estrogen in the dose range selected.  However, a precise level has not been

established, as normal blood concentrations and exogenous dosages ranging from
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0.1  Bg   to   0.1  mg   per  day  have been reported   (2,    6,    7) . The rats, each group

consisting of 5 males and 7 females, were injected subcutaneously 4 consecutive

days.

On  the day after  the last treatment,   the  rats were anesthetized  wit h

ether  and  in vivo duodenal gut segments were prepared  ( 2).    A  0.5 ml solution
47containing 0.68 BCi   Ca and 1.63 Mci 85Sr as chlorides was injected into the

proximal end of each gut segment before it was ligated.  The distal end of the

segment was ligated prior to injection.  The incisions of the rats were closed,

after which the animals were allowed to recover from anesthesia and were then

killed 1 hr. post-injection.  From each rat, the gut segment containing the
47 85

unabsorbed Ca and Sr and one femur were recovered and the retained radio-

activity in each tissue was measured by an automatic dual channel gamma ray

spectrometer (Nuclear-Chicago, Inc.).

After correcting for the 47(a and 85Sr spectral energy overlap and

determining net cpm of each tissue sample, the treatment groups were compared

statistically.  Decay was corrected by counting dose standards along with the

tissue samples.  Analysis of variance and F-distributions were used for the

statistical evaluation of the data (8).

Since the entire gut segment was counted, no distinction was made

between the retention in the lumen of gut and the wall of the gut. Therefore,

85       47
gut retention of S r and Ca refers only to that amount which was not absorbed

systemically.
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No significant variation in duodenal absorption between any of the

groups of males was observed (Table 1).  Calcium and strontium metabolism by

male rats did not appear to be affected by estradiol at the levels employed.

On a percent dose basis, the intestines of males retained much more strontium

than calcium.

47However, estrogen-treated females absorbed significantly more   Ca

and 85Sr than control rats (Table 1).  Calcium was corroborated by greater femur

uptake of the radionuclides in the treated groups than by the controls.  The
increased absorption and femur uptake of 47(a in females was significant

(p<.025)   at   the low treatment level.     As   in the males, calcium was preferred   to

strontium.

Little variation existed between the treatments, as the 3 tig dose of
178-estradiol appeared to be almost as effective in the females as the 30 Fg

dose (Table 1).

Estradiol was found to be very effective in facilitating calcium and

strontium duodenal transfer in female rats only.  This result conflicts with the

report of Finkelstein et al.  (2) who found that estrogen depressed in. vitro

calcium duodenal transfer in hypophysectomized rats, but it agrees with the

finding in pregnant  rats of Schachter et al·  ( 5) .    The gut retention  of  the

treated females appeared to be very similar to that of the control males.

This finding. may indicate the need for estrogens in females for duodenal absorption

of calcium, especially during late pregnancy.  At the dose levels employed,
estrogen apparently had no effect at all on intestinal transfer of 47ca and

85Sr  in  males. Thb differential sexual effect of estradiol  on  the  gut  may  have

implications for other tissues as well.
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TABLE I

Gut Retention and Femur Uptake Expressed
as Percent of Administered Dose f 1 Standard Deviation

Control Treatment Groups
Groups

3 ug 178_ 30 #g 178-
Estradiol

EstradiolMales (5 per group)

Gut Retention 85Sr 49.6 f 13.6 52.8 i 13.6 41.5 f 13.6

47Ca 15.5 f 4.9 8.6 f 4.9 7.2 a  4.9

Femur Uptake 85sr 1.7 f 0.4 1.6 f 0.4 1.7 f  0.4

47
Ca             1.9 f 0.3 2.1 f 0.3 1.9 &  0.3

Females (7 per group

Gut Retention 85Sr 83.6 f 8.3 55.6 f 8.3a 46.4 *  8.3a

47             30.2 £ 7.6 16.1   7.60 11.3 *  7.*

Famur Uptake   Sr             0.7 f 0.2 1.2 f 0.28 1.3 f  0.2
85                                                                 a

47Ca 1.1 f 0.3 1.6 f 0.3c 1.5 f  0.3b

avalue differs significantly from control group   at    (p < . 005)

bvalue differs significantly from control group   at    (p .  < .0 1)

 Value differs significantly from control group at (p <.025)
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