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Reduced variation of [’H]noradrenaline uptake into rat
submaxillary glands by atropine pretreatment

The submaxillary gland of the rat is useful for the study of peripheral adrenergic
mechanism. It has a rich adrenergic innervation with a mean noradrenaline content
of about 1-2 ug/g tissue, is paired so that it is always possible to get a matched control,
and is easily accessible for different mechanical manipulations. The adrenergic
nerves of the gland, with cell bodies in the superior cervical ganglion, and the pre-
ganglionic fibres in the cervical sympathetic trunk, are easily reached from the neck.

In the studies made in this laboratory using the preparation a serious problem was
encountered in the great variation between different animals in the uptake of labelled
noradrenaline (3H-NA) or its analogues. A possible explanation for this could be
that the secretory activity of the submaxillary gland and thus the blood flow through
the organ varied widely between and within animals. The following experiment was
made to see if a uniform increase or decrease of the secretory activity of the sub-
maxillary gland could reduce the differences in uptake of labelled amines.

Male Sprague-Dawley rats, 170-270g, kept at 31°, received 1 ug/kg 3H-NA (specific
activity 8-45 Ci/mmol, NEN Chemicals) in a tail vein. One group of 8 rats was pre-
treated with atropine, 1 mg/kg intraperitoneally 30 min before the 3H-NA injection.
In another group, 8 rats were forced to chew dry wheat starch 5 min before and 5 min
after the 3H-NA injection. A third group, also of 8 rats, was not pretreated. Three
h after the 3H-NA administration the rats were killed. The hearts and the submaxillary
-+ sublingual glands were immediately taken out, weighed and homogenized in
ice-cold 0-4 N perchloric acid. The salivary glands from both sides were analysed
together. Noradrenaline was separated on cation exchange columns and the tritium
contents of the eluates were measured by liquid scintillation counting (Carlsson &
Waldeck, 1963 ; Stitzel & Lundborg, 1966).

Three h after the 3H-NA injection a mean 1-58 ng/g (variance 0-297) 3H-NA was
found in the submaxillary -+ sublingual glands. Neither after pretreatment with
atropine (1-41 variance 0-041) nor with dry wheat starch (1-50 variance 0-304) was this
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amount significantly changed. The variance of the observations, however, was
significantly reduced by atropine pretreatment (P << 0-01). The hearts of the control
rats contained a mean 4-58 ng/g of 3H-NA 3 h after the injection and about the same
in the rats pretreated with dry wheat starch (4-56). After atropine pretreatment, the
content of 8H-NA in the hearts (5-52) was significantly increased (P << 0-001). The
variance of the observation was not changed by pretreatment. As alterations in
body temperature might influence the results, rectal temperature was recorded
immediately before killing, and did not differ between groups.

Atropine, 1 mg/kg, completely abolishes the secretory response of the submaxillary
gland by parasympathetic stimulation in the rat (Ohlin, 1965). Also the sympathetic
nerves can mediate reflexly evoked secretory responses, although these are compara-
tively small (Ohlin, 1968). It is thus probable, that the secretory activity of the glands
after atropine treatment is less variable than in the glands of the control rats. As the
blood flow through the gland is correlated with the secretory activity (see Burgen &
Emmelin, 1961), the variations in blood flow should also be reduced by atropine.

The uptake into an organ of exogenously administered noradrenaline is dependent
on two major factors: the density of the adrenergic nerve terminals and the blood
flow through the organ (Kopin, Gordon & Horst, 1965). In the present experiment
reduced variations in blood flow through the glands is the most probable explanation
for the smaller variance of the 3H-NA values found after atropine.

Chewing dry wheat starch increases the salivary secretion (Hillarp, 1949). This
treatment, when performed 5 min before and 5 min after the 3H-NA injection, did
not change the variation of the 3H-NA content of the glands. Probably the stimula-
tion was not maximal and perhaps not equally strong in all rats giving variations in
blood flow and in uptake of 3H-NA.

If atropine reduces and starch chewing stimulates secretory activity and blood flow,
a decrease in 3H-NA uptake by the salivary gland after atropine and an increase after
starch chewing would be expected. Contrary to this, the average uptake was not
influenced by these procedures; possibly other factors influencing 3H-NA uptake are
simultaneously affected.

Atropine pretreatment increased the content of ®H-NA found in the hearts.
Increased heart rate and blood flow through the heart, leading to a greater uptake of
administered 3H-NA, could account for this difference.

The results of this experiment indicate that atropine pretreatment can diminish
uptake by the submaxillary glands by reducing variations in secretory activity and
blood flow. When using labelled substances in the study of adrenergic transmission
in the submaxillary glands, such pretreatment can be valuable.
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