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ABSTRACT Objective: To investigate the effect of acid stimulation on salivary flow rate and composi-
tions of human parotid and submandibular glands, so as to provide basis for comprehensive evaluation of
salivary gland function in both health and disease status. Methods; In the study, 210 healthy partici-
pants’ whole saliva samples were collected under passive drooling, and their parotid gland and subman-
dibular gland secretions were collected by negative pressure suction. 2% citric acid was dropped on the
tip of tongue every 1 min for acid stimulation for a total of 5 times to collect stimulated whole saliva,
parotid and submandibular gland saliva. The collected saliva was weighed and saliva flow rate was calcu-
lated. The K*, Na*, Cl~, Ca*", total protein, total phosphorus and a-amylase in saliva samples were
detected by biochemical analyzer, and the changing features of flow rate and compositions of different
kinds of saliva were compared and analyzed. Results: After acid stimulation, saliva flow rate significantly
increased. The increase proportion of parotid gland saliva (10.7 folds) was much higher than that of sub-
mandibular gland saliva (2.9 folds). The concentrations of Na*, C1~, Ca’", total protein and o-amyl-
ase in parotid gland saliva increased significantly (P <0.05) , but there was no significant difference in
total phosphorus and K* (P =0.89,P =0.34). The concentration of Na* and Ca’* in saliva of subman-
dibular gland increased significantly (P <0.05) , the concentration of total phosphorus decreased signifi-
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cantly(P <0.05) , and the concentration of Cl~ increased, but the difference was not significant (P =
0.068). There was no significant difference in total protein, K™ and o-amylase (P =0.85,P =0.07,
P =0.95). The compound secretion rate of total phosphorus in saliva of submandibular gland remained
unchanged (P =0.066) , while the secretion rate of K*, Na*, C1~, Ca’", total protein and a-amylase
significantly increased( P <0.01). The compound secretion rate of K*, Na*, Cl~, Ca’*, total protein
and total phosphorus and a-amylase in parotid gland saliva increased (P <0.01). The concentrations of
Na®, Cl7, K", total phosphorus, total protein and o-amylase in parotid were higher than those in sub-
mandibular gland (P <0.01) , and the concentration of Ca’* in submandibular gland saliva was signifi-
cantly higher than that in parotid (P <0.001). Conclusion: The response of parotid to acid stimulation
is stronger, and the secretion of submandibular gland is more stable. Acid stimulation significantly influ-
ences the concentrations of electrolytes in saliva, and the composited secretion rate is an evaluation index
to reflect both flow rate and composition concentration of saliva. The parotid gland plays an important role
in the secretion of total protein, total phosphorus and a-amylase in saliva, and the submandibular gland

. . 24+ . .
is the main source of Ca”" in saliva.
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Table 1 Age and gender of healthy participants

Ttems 1 -10 years 11 =20 years 21 - 40 years 41 - 60 years Over 60 years Total
Male, n 17 33 20 15 2 97
Female, n 24 37 30 26 6 113
Total, n 41 70 50 41 8 210

R2 R MR R

Table 2 Salivary flow rate of healthy participants

Items Salivary flow rate/(g/min) , x *s
Whole saliva 0.335 £0.270
SWS 1.531 £1.039
PGS 0.028 +£0.048
SPGS 0.191 £0.269
SMGS 0.133 +0. 156
SSMGS 0.564 +£0.709

SWS, stimulated whole saliva; PGS, parotid gland saliva; SPGS,
stimulated parotid gland saliva; SMGS, submandibular gland saliva;
SSMGS, stimulated submandibular gland saliva.
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Table 3 Wilcoxon test of the concentration of stimulated and unstimulated salivary component®

Trems Na*/(mmol/L) (Ji;jL) K*/(mmol/LL) (:ﬁiL&J Protein/(g/L) TP/(mmol/L) “?gﬁff/

Whole saliva

Unstimulated 14.4 21.0 16.41 0. 66 0.8 3.98 76 363

Stimulated 18.4 19.4 16.21 1.66 0.9 3.77 85 154

VA -2.550" -1.672" -0.523¢ -3.883" -1.066" -0.299° -1.784"

P 0.045* 0.050* 0.601 0.000* 0.143 0.765 0.043*
Parotid gland saliva

Unstimulated 23.1 25.6 15.43 0.57 1.0 4.00 249 869

Stimulated 26.0 26.7 16.41 0.67 1.4 4.99 324 822

VA —2.944" —2.944" -0.944° —1.948" -1.730" -0.135¢ -2.405"

P 0.034* 0.034* 0.345 0.043* 0.046* 0.893 0.039 "
Submandibular gland saliva

Unstimulated 16.4 20.6 14.74 0.62 0.6 3.43 41 157

Stimulated 16.1 20.9 13.40 1.67 0.6 2.62 48 636

Z -2.034" -1.707" -1.810° -2.062" -0.189" -2.414° -0.052"

P 0.040* 0.068 0.070 0.038* 0.850 0.016* 0.959

TP, total phosphorus; a, Wilcoxon signed rank test; b, based on negative rank sum; ¢, based on positive rank sum; * , P <0.05.
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