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Since Zn is an essential trace element for
animal growth, its metabolism has been studied
extensively by many investigators [2, 9]. In
particular, Zn deficiency has been noted to
induce not only an adverse effect on animal
growth, but also a wide variety of health dis-
orders and fetal malformations in experimental
animals [10]. Under Zn-deficient conditions,
however, it has been demonstrated that the
absorption of Zn from the gastrointestinal tract is
remarkably accelerated [3, 8] while the turnover
rate of Zn in the body as a whole becomes slower
7.
%5ZnCl, in 0.5N HCI solution (Du Pont/NEN
Research Products, U.S.A) was adjusted to a
concentration of 50 uCi/m/ (1.85 MBq/ml/; Zn
carrier, 0.3 pg/uCi) with distilled water and its
pH was corrected to 5 with NaOH solution. A
Zn-deficient diet containing 2 ppm Zn was
prepared according to the diet composition re-
ported by Apgar [1]. A control diet (Zn-normal)
was made by adding zinc sulfide to the Zn-
deficient diet so as to make the Zn content 50
ppm. Twenty young (21 days old) and 20 adult
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(12 weeks old) male mice of ICR strain were
divided into 2 groups: Zn-normal and Zn-
deficient, each comprising 10 mice. These 2
groups were maintained on the respective diets
from 7 days prior to ®*Zn administration until the
termination of the experiment. All animals were
allowed to drink water (containing 1 ppm Zn) ad
libitum. A single intraperitoneal or oral dose of
0.1 m/ (5 uCi) ®Zn solution was given to the
animals according to the experimental scheme
shown in Table 1. Immediately after ®*Zn admi-
nistration, their initial body burdens were mea-
sured by whole-body counting with a scintillation
counter having a 3X3-inch Nal (T/) crystal. The
%Zn whole-body retentions were measured
periodically for a period of 2 weeks after adminis-
tration of the isotope, and the data obtained were
expressed as percentages of the administered
dose.

As shown in Fig. 1, the young and adult mice
not only in the Zn-normal but also in the
Zn-deficient groups showed the similar whole-
body retention curves after a single intraperi-
toneal administration. In the case of oral admi-
nistration, however, the young mice had higher
retention levels than the adults in both the
Zn-normal and Zn-deficient groups.

Table 1. Experimental scheme
Grou Age Route of administration®
p & (5 uCi of “Zn solution/mouse)
Young ip. 5™ 0. (5)
) o, (21-day-old)
Zn-normal diet Adult p. (5) : 0. (5)
(12-week-old)
Young ip. (5) 0. (5)
i . (21-day-old)
Zn-deficient diet 404 ip. (5) ;0. (5

(12-week-old)

a) Intraperitoncal (i.p.) and oral (0.) administration.
b) Figures in parentheses indicate numbers of animals used.
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Fig. 1. Whole-body retention of “*Zn after a single
oral (o) or a single intraperitoneal (i.p.) administra-
tion in adult and young mice fed a Zn-normal or
Zn-deficient diet.

Zn-normal diet: O i.p.. @ o.
Zn-deficient diet: A i.p., A o.
Vertical bars: £S.D.

The curves obtained after intraperitoneal
administration were shifted straight down until
their slow components coincided with the respec-
tive components of the curves obtained after oral
administration. The intercepts of the curves at
time zero (shown by dotted lines in Fig. 1)
represent the absorption of %Zn from the gas-
trointestinal tract just after administration [4]:
the young and adult mice absorbed 21% and 10%
of the dose under the supply of the Zn-normal
diet, respectively. The present result showing
that the younger animals had better gastrointes-
tinal absorption of ®*Zn was in good accord with
our previous report [6]. In the Zn-deficient
groups, however, the young and adult mice
absorbed 66% and 50% of the dose, respectively,
from the gastrointestinal tract just after its oral

£ #

administration, showing the slower turnover rate
of ®Zn than that in the Zn-normal groups.
Therefore, greater amounts of *Zn were
absorbed from the gastrointestinal tract in both
the young and adult mice under Zn deficiency.
These results confirm the findings of Kollmer and
Berg [5] in the rat.
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