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Lead Absorption from the Intestine
in Newborn Rats

THE tendency of the young of a given species to be more prone
io lead poisoning than the adult has been observed by several
authors!, and we have investigated whether one of the reasons
for this could be an increased absorption of lead from the
intestine during an early stage of life.

We used 5-7 day old rats which were artificially fed for 8 h
with cow’s milk to which CaCl, and KH,PO, were added to
adjust the calcium and phosphate content to the normal level
of rat’s milk2, The technique was essentially that used before34,
Carrier-free lead-203 was added to the milk and each animal
received about 2 uCi. At the end of the artificial feeding period
the young were returned to their mothers where they stayed
until they were killed 40 and 80 h after the beginning of the
experiments. The radioactivity of lead-203 was determined in
the whole body before and after removal of the gastrointestinal
tract in a two sodium iodine crystal assembly. Retention was
expressed as percentage of the ingested dose.

Table 1 reveals a high retention of about 55 %, of lead-203 at
both intervals. The lower value in the carcass at 40 h indicates
that some radioactive lead was still present in the gastrointestinal
tract at the earlier time interval. This fraction becomes absorbed
after 80 h, as indicated by the higher value in the carcass and by
the same retention figure obtained in the whole body and
carcass at the later interval.

Table 1 Absorption of Radioactive Lead from the Intestine in Artificially
Fed 5-7 Day Old Rats

Lead-203 in the body
% ingested dose

Time of With intestinal Without intestinal
No. of rats death (h) tract tract
12 40 55.804+2.3 41.86+1.85
17 80 57.4141.71 53.37+1.77

Lead-203, CaCl; and KH,PO, were added to cow’s milk which was
fed to rats by means of a dropper during 8 h; each rat received an
average of seventeen drops (0.45 ml.); each figure represents the
arithmetic means and the standard error of the mean.

The principal finding, however, remains the very high
absorption of lead from the intestine of newborn rats. Adult rats
(4 month old females) retain within the same time interval only
about 19 of the oral dose of radioactive lead®. If we compare
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these results with those obtained in our previous experiments on
absorption of calcium and strontium in newborn rats with
almost the same experimental technique (70-75% absorption
for 47Ca and %Sr after 40 h), it is seen that the absorption of
lead is only 259, lower than the very high absorption of calcium
and strontium characteristic for this age group. If we assume
that the percentage of intestinal lead absorption is not influenced
by dose?, we could expect much more lead to be absorbed from
the intestine in the young than generally supposed. If these
values are expressed per kilogram body weight, the difference
in the amount of lead absorbed per unit weight in young and
adults would be even greater. We therefore consider that this
factor should be taken into consideration when interpreting the
well known differences in the symptoms of lead poisoning in
adults and young children. Our results could also be important
for determining criteria for human safety from contamination
of the ambient atmosphere with lead, which might have to be
corrected for young children when compared with adult values.
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Spanish Moss, a Sensor for Lead

THE heavy metal content of various plants has been related
to sources of air pollution'. Trees growing near London,
England, were found to contain more lead than those growing
in the country®. Grass near a highway was found to contain
more lead than grass further away®. These studies involved
root type plants that obtain their nourishment from the soil.

More useful information can be obtained from measure-
ments of heavy metals in epiphytes, which derive all their
nutrients from the air. They may concentrate certain elements
in a manner analogous to the concentration of mercury in
tuna fish and DDT in penguins. Ruhling and Tyler reported
that some mosses are good indicators for lead accumulation®*.
Tyler has shown that carpet-forming mosses may also be
used to measure the deposition of other heavy metals (unpub-
lished results of G. Tyler).

We wish to report some preliminary measurements made
with Spanish moss (Tillandsia usneoides), an epiphyte and a
member of the family Bromiliaceae, which promises to prove
useful as a monitor of lead and other heavy metals in the
atmosphere. Wherry and Buchanan analysed three samples
of the ash of Spanish moss and found them to contain much
soda, potash, ferric oxide, sulphur, chlorine, and silica®>. They
found a sample from the sea coast contained more chlorine
than an inland sample, suggesting a higher level of atmospheric
salt near the coast due to sea spray. They considered that the
scales which cover the moss hold capillary water from which
the plant absorbs nutrients. They found little systematic
difference between washed and unwashed samples indicating
that adherent dust had a negligible effect on their results.
Wherry and Capen reported additional measurements of
Spanish moss and Ball-moss ( Tillandsia recurvata L.)°.
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