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Mechanism of “tonifying but not cloying” effect of Polygonatum odoratum in
treatment of yin deficiency from perspective of sweet taste receptors
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Abstract: Objective To elucidate the mechanism of “tonifying but not cloying” effect of Polygonatum odoratum in treatment of yin
deficiency from the perspective of sweet taste receptors. Methods Based on sweet taste receptors, it was determined that the
“tonifying” effect of yin tonics was a reversal of yin deficiency indicators, and that excessive reversal was “cloying”. The model of yin
deficiency was prepared by using hot Chinese medicine, and was randomly divided into model group, polysaccharide group, alcoholic
extract group and total extract group after the model was successful, the unmodeled rats were also taken as the normal group.
“Quantitative” changes of yin deficiency indicators such as body weight, body temperature, food intake, water intake, fecal water
content, skin water content, gastric emptying rate, small intestine propulsion rate, glucagon-like peptide-1 (GLP-1), cholecystokinin
(CCK), motilin (MTL), vasoactive intestinal peptide (VIP), Na*, K'-ATPase, Ca?*, Mg?*-ATPase, aquaporin (AQP), taste receptor
family 1 member (T1R), a-gustducin were measured. And the cellular model was used to further explore the change pattern of the
above indexes. Results Polysaccharide had a significant “reversal” effect on 17 indicators including water uptake, gastric emptying
rate, small intestine propulsion rate, GLP-1, MTL, Ca>*, Mg?*-ATPase, AQP3 and TIR3 (P < 0.05), alcoholic extract “conformed” to
the pattern of changes in yin deficiency indicators such as water intake, GLP-1, MTL, Ca?", Mg?*-ATPase, AQP3 and T1R3 in yin
deficient animals (P < 0.05). Compared with polysaccharides, total extract had a significant “back-regulating” effect on gastric

emptying rate, small intestine propulsion rate, GLP-1, Na*, K*-ATPase, AQP1, AQP3, TIR3 and other yin deficiency indexes in yin
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deficient animals (P < 0.05), while total extract also had a significant “back-regulating” effect on cellular GLP-1, AQP3, TIR2 (P <
0.05). Total extract also had a significant “back-regulating” effect on GLP-1, AQP3 and T1R2 in cells (P < 0.05). Conclusion The

overall effect of P. odoratum is “tonifying but not cloying” because of its components that exert “opposite” effects on sweet taste

receptors and their related indicators.

Key words: Polygonatum odoratum (Mill.) Druce; polysaccharide; tonifying but not cloying; sweet taste receptor; yin deficiency;
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T (P<0.05). W& 1-D Fix, LA KRREL
Z4ET (7. 14 BEERE L (P<0.05), 1
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Fig. 1 Effect of P odoratum on body weight (A), body temperature (B), food intake (C), water intake (D), fecal water content
(E) and skin water content (F) in rats with yin deficiency (X £ s, n=10)
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Fig. 2 Effect of P odoratum on gastric emptying rate, small intestine propulsion rate (A) and levels of gastrointestinal

hormones (B) in rats with yin deficiency (X £ s, n =10)
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Fig. 3 Effect of P odoratum on Na*, K*-ATPase (A) and Ca*", Mg?*-ATPase (B) activities in liver, kidney, red blood cell

membrane of rats with yin deficiency ( X £ s, n =10)
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Fig. 4 Effect of P odoratum on AQP1, AQP3 mRNA (A, D) and protein (B, C, E, F) expressions in lung, stomach, kidney of
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