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Abstract: To investigate the immunomodulatory effect of Physalis pubescens L. fruit extract (PPFE) in RAW264.7 cells, the cytotoxicity
and proliferative activity were determined by the thiazole blue colorimetric method (MTT). Griess assay, enzyme-linked immunosorbent assay
(ELISA), fluorescent probe technique and neutral red phagocytosis assay were used to measure the contents of nitric oxide (NO), tumor factor-o
(TNF-a), IFN-y, IL-6 and reactive oxygen species (ROS) as well as the phagocytosis rate. The changes in cell cycle and apoptosis were
measured by flow cytometry, and the mRNA expression levels of cytokines such as TNF-a, [FN-y and IL-6 were determined by fluorescence
quantitative reverse transcription-polymerase chain reaction (QRT-PCR). The results showed that UHPLC-Q-TOF-MS was used to determine the
chemical composition of PPFE, and a total of 14 flavonoids were identified. The safe concentration of PPFE for RAW264.7 cells was in the
range of 25~250 pg/mL. Compared with the blank group, the immunoenhancing effect was the strongest at 25 pg/mL, with the corresponding
cell proliferation rate, content of released NO, phagocytosis rate, relative ROS level, and contents of secreted TNF-a, IFN-y and IL-6 were
130.53%, 27.79 umol/L, 189.88%, 137.75%, 150.54 pg/mL, 119.36 pg/mL, 15.41 pg/mL, respectively. The percentages of G0/G1 phase, S
phase and G2/M phase of the cell cycle were 53.08%, 17.40%, and 29.52%, respectively. Compared with the blank group, the apoptosis rate was
reduced by 52.80%, while the expressions of TNF-a, IFN-y and IL-6 were significantly up-regulated (p<0.01) for the PPFE treated group. In
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summary, PPFE can enhance the immunomodulatory effect of RAW264 cells by regulating the phagocytosis, secretion of immune factors, cell

cycle distribution and apoptosis, as well as up-regulating the mRNA expression levels of cytokines.
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Table 1 Primer sequences used for gRT-PCR

HE7] Ll T#5l 4
[S-actin CTACCTCATGAAGATCCTGACC CACAGCTTCTCTTTGATGTCAC
1L-6 CTCCCAACAGACCTGTCTATAC CCATTGCACAACTCTTTTCTCA
TNF-o. ATGTCTCAGCCTCTTCTCATTC GCTTGTCACTCGAATTTTGAGA
IFN-y CTTGAAAGACAATCAGGCCATC CTTGGCAATACTCATGAATGCA
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Table 2 The content of total phenols, flavones and

polysaccharides in extract of Physalis pubescens L. fruits

H o KBy R %4
ZEPREERY 7024003 2.81+£0.01 9.57+0.15

%% 3 PPFE 2H4 UHPLC-Q-TOF-MS 73 #freh R
Table 3 Analysis results of PPFE component by UHPLC-Q-TOF-MS

A5 Ak TR MS PR Bt & /min
1 Apigenin 7-rhamnosyl- (1->2) -galacturonide CyyHpsO;  592.142 15 11.836
2 3'- (2-Hydroxy-3-methylbut-3-enyl) -4,2',4'-trihydroxychalcone CioH;g0¢  342.11191 0.954
3 Myricetin 3- (2',3',4'-triacetylxyloside) CyHpO15  576.112 84 11.837
4 Quercetin 3- (2'-galloylgalactoside) CyHy0  616.104 6 10.818
5 Quercetin 3- (2',3'4'-triacetyl-alpha-L-arabinopyranosyl) (1->6) -galactoside = C;,H34019  722.171 6 0.951
6 Quercetin 3-sambubioside-7-glucoside CsH30,;  758.189 87 10.835
7 Naringenin 7- (4,6-digalloylglucoside) CssH30015  738.142 94 0.956
8 Sagittatin B C3HyOp9 752213 64 0.948
9 3,4',6'-Trihydroxy-4,2'-dimethoxychalcone 4'-O-rutinoside CyoH36045 624.203 11.03
10 8-Hydroxyluteolin 4'-methyl ether 7- (6'-acetylallosyl- (1->2) -glucoside CyoH34015  682.17552 12.214
I ST D 2 (e 22 i
12 Silybin CyH3015  668.161 12.256
13 8-Hydroxyluteolin 7- [ 6'-acetylallosyl- (1->2) -glucoside ] CyHi0¢  352.094 77 5.561
14 Herbacetin 8- (2",3",4"-triacetylxyloside) CpHpsOy4  560.11577 10.182
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Fig.1 Total ions chromatogram of PPFE component analyzed
by UHPLC-Q-TOF-MS
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Fig.4 Effects of PPFE on the IL-6, TNF-a and IFN-y production
in RAW264.7 cells
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