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Abstract : The effects of lidocaine and procaine on sialogogue-induced salivation and the
amounts of the principal neurotransmitters, acetylcholine (ACh) and norepinephrine (NE) in the
three major salivary glands were examined in male mice. Various local anesthetics (4, 40 or 80 mg/
kg) were administered intraperitoneally 60 min before assaying salivation or neurotransmitters.
Salivation was measured by the method of Murai et al. using urethane-anesthetized mice, and the
neurotransmitter levels were measured by the method of Murai et al. using a high-performance
liquid chromatography system coupled with an electrochemical detector. Pilocarpine (0.5 mg/kg)
-induced salivation was increased by lidocaine (80 mg/kg), but phenylephrine (5 mg/kg)-induced
salivation was decreased by lidocaine (40 and 80 mg/kg). Isoproterenol (0.25 mg/kg)-induced
salivation was decreased by a low dose (4 mg/kg) but increased by a large dose (80 mg/ke) of lidocaine.
On the other hand, procaine did not influence salivation induced by the three sialogogues at any of
the doses tested. Lidocaine (80 mg/kg) slightly increased NE levels only in the submandibular gland,
but procaine did not influence NE levels in three glands. Both lidocaine and procaine did not
influence ACh levels in any of the three glands.

These results indicate that lidocaine, but not procaine, influences mouse salivation induced by
sialogogues. Furthermore, it seems that lidocaine has a dose-dependent diphasic effect on
isoproterenol-induced salivation.
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Effects of local anesthetics, lidocaine and procaine on salivary response and main
neurotransmitter amounts in the major salivary glands of mice.
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Fig.1. The effects of lidocaine and procaine on salivation (total volume of saliva) induced by pilocarpine
in urethane anesthetized mice. Local anesthetics were intraperitoneally administered 60 min
before the subcutaneous injection of pilocarpine (0.5 mg/kg). Data represent means = SEM (n =
10). *p < 0.05 vs. control group by Dunnett multiple comparison test.
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Fig.2. The effects of lidocaine and procaine on salivation (total volume of saliva) induced by

phenylephrine

in urethane anesthetized mice.

Local anesthetics were intraperitoneally

administered 60 min before the subcutaneous injection of pilocarpine (5.0 mg/kg). Data represent

means = SEM (n =
comparison test.
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Fig.3. The effects of lidocaine and procaine on salivation (total volume of saliva) induced by

isoproterenol

in urethane anesthetized mice.

Local anesthetics were intraperitoneally

administered 60 min before the subcutaneous injection of pilocarpine (0.25 mg/kg). Data represent

means = SEM (n =
comparison test.
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Fig.4. The effects of lidocaine and procaine on salivation (saliva flow profiles) induced by pilocarpine in
urethane anesthetized mice. Local anesthetics were intraperitoneally administered 60 min before
the subcutaneous injection of pilocarpine (0.5 mg/kg). The volume of saliva was recorded every 10
min. Circles indicate the mean values obtained from 10 mice.

Table 1. Effects of systemic administration of lidocaine and procaine on maximum salivary flow of
salivation-induced by three types of sialogogues in mice.

Maximum salivary flow (z1/10min)

Experimental group Pilocarpine-induced Phenylephrine-induced Isoproterenol-induced
salivation salivation salivation

Ldocaine (mg/kg)

Control 94.0+4.4 39.0+3.5 22.6x1.4
4 88.1£6.3 38.1+2.8 14.0£1.1*
40 81.1x£6.5 46.7£2.3 19.6x1.3
80 69.5+5.5% 55.71£3.2% 27.2%1.5*

Procaine (mg/kg)

Control 91.6*+4.4 42.23+2.9 22.5%1.4
4 94.9%6.2 43.9%4.6 18.0x1.5
40 90.4x6.5 37.8%£2.6 20.7x2.0
80 81.1+5.3 41.5+2.7 19.9x1.9

Values are mean = SEM (n = 10).

Pilocarpine (0.5mg/kg), phenylephrine (5mg/kg) or isoproterenol (0.25mg/kg) was administered
subcutaneously. Control group was subcutaneously administered with a physiological saline.
Local anesthetics were intraperitoneally administered 60 min before administration of
sialogogues.

*p <0.05 and **p <0.01 vs. control group by Dunnett multiple comparison test.
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Fig.5. The effects of lidocaine and procaine on salivation (saliva flow profiles) induced by
phenylephrine in urethane anesthetized mice. Local anesthetics were intraperitoneally
administered 60 min before the subcutaneous injection of phenylephrine (5.0 mg/kg). The volume
of saliva was recorded every 10 min. Circles indicate the mean values obtained from 10 mice.
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Fig.6. The effects of lidocaine and procaine on salivation (saliva flow profiles) induced by isoproterenol
in urethane anesthetized mice. Local anesthetics were intraperitoneally administered 60 min
before the subcutaneous injection of isoproterenol (0.25 mg/kg). The volume of saliva was
recorded every 10 min. Circles indicate the mean values obtained from 10 mice.
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Table 2. Effects of systemic administration of lidocaine and procaine on the acetylcholine levels in

major salivary glands of mice.

Experimental group

Acetylcholine (nmol/g gland weight)

Lidocaine (mg/kg) Submandibular
Control 19.2+0.4
4 18.5£0.6
40 19.6+0.8
80 19.7%£0.8
Procaine (mg/kg)
Control 19.2%0.7
4 19.4%0.9
40 17.9%0.8
80 19.5%0.6

Parotid Sublingual
2.84+0.5 10.4£0.6
2.4%0.6 10.7£0.7
2.6X£0.5 10.7£0.4
2.56X0.4 11.2£0.6
3.0%0.5 10.4£0.4
2.4%+0.4 10.7+£0.4
3.1£0.5 10.4%0.7
3.1%+0.3 11.6£0.6

Values are mean == SEM (n=10).

Mice were killed 60 min after intraperitoneal injection of local anesthetics.
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Table 3. Effects of systemic administration of lidocaine and procaine on norepinephrine levels in major

salivary glands of mice.

Experimental group

Norepinephrine (nmol/g gland weight)

Lidocaine (mg/kg) Submandibular
Control 16.1%0.6
4 18.5%0.5
40 17.9%+0.5
80 18.8%£0.7*
Procaine (ng/kg)
Control 156.4+0.5
4 16.0+0.6
40 14.5+0.5
80 15.5+0.6

Parotid Sublingual
5.5%0.4 5.6X£0.2
5.3%+0.3 6.31+0.4
5.31+0.4 5.8+0.3
5.1%£0.3 5.8%0.2
6.1+0.3 6.11£0.2
6.9+0.3 6.41£0.3
6.8£0.3 6.710.2
6.41+0.3 6.71£0.2

Values are mean = SEM (n=10).

Mice were killed 60 min after intraperitoneal injection of local anesthetics.
*p<0.05 vs. control group by Dunneff multiple comparison test.
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