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Effect of autophagy on reversing multidrug resistance of phenylpropanoid
glycosides

MA Qiang, CHANG Zong-hong, DENG Shang-xin, WANG Wei, WANG Biao-meng
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Abstract: Objective To explore the mechanism of autophagy on the reversing multidrug resistance (MDR) of phenylpropanoid
glycosides (PPG) for cocorectal carcinoma resistant strains LoVo/Adr. Methods The effects of PPG on cell proliferation and MDR in
LoVo/Adr were measured by MTT assay and the expression of P-glycoprotein (P-gp) was determined by Western-blotting. The uptake
of adriamycin (ADR) in LoVo/Adr cells was detected by flow cytometry (FCM); Autophagosomes were tested by MDC staining and
fluorescence microscope. Autophagic rate was measured by FCM and the ATP level of cells was measured by ATP assay kit. Results
PPG at high concentration (80 and 160 mg/L) inhibited the proliferation of cells while PPG at low concentration (20 and 40 mg/L) had
no cytotoxicity to cells. Reverse fold of PPG on ADR was 5.31 and 7.51 respectively when PPG was 20 and 40 mg/L, and significantly
increased to 11.84 and 19.25 respectively after adding the autophagic inhibitor 3-MA. The expression of P-gp was not affected by PPG
(20 and 40 mg/L) or 3-MA (5 mmol/L). The fluorescence intensity of ADR was increased (P < 0.01) after treatment with PPG (20 and
40 mg/L) on LoVo/Adr respectively, and after PPG combined with 3-MA, the intensity was further increased. Under fluorescence
microscopy green fluorescence dots were rarely observed in LoVo/ADR cells, and the autophagic rate was (3.17 + 0.52) %. The green

fluorescence dots (autophagosomes) which distributed in cytoplasm and around the nucleus appeared abundantly in the LoVo/ADR
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cells after the treatment with PPG (20 and 40 mg/L) and the autophagic rate increased to (45.82 + 5.47)% and (76.23 + 8.28)% (P < 0.01),
respectively. The quantity of autophagosomes was more significantly decreased after the treatment with PPG combined with 3-MA than
with PPG alone. The autophagic rates decreased to (24.87 + 2.43)% and (39.56 + 4.64)% (P < 0.05), respectively. The ATP level was
(1.92 £ 0.23) nmol/mg in LoVo/Adr cells and declined to (0.97 £ 0.14) and (0.63 £ 0.13) nmol/mg, respectively when PPG was 20 and 40
mg/L. The ATP levels were further declined to (0.58 + 0.12) and (0.33 £ 0.10) nmol/mg, respectively after the treatment with PPG
combined with 3-MA. Conclusion PPG could induce autophagy and reversing MDR of the LoVo/ADR cells and this character might be

related with decreasing the level of ATP in cells, activating autophagy, and inhibiting the ATP-dependent efflux function of P-gp by PPG.

Autophagic inhibition promotes the reverse efficiency of PPG by decreasing the level of ATP and inhibiting the function of P-gp further.
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40 0.1640.05" 19.25

24 51 p/(mgL™h PTG
ADR 5.0 2.0440.70
ADR+PPG 5.0+20 2.68+0.93
5.0+40 2.89+1.01"
ADR+PPG+3-MA  5.0+20+5mmol L™ 3.424+1.07"
5.0+40+5 mmol L™  3.67%£1.14"

SR EALLE: TP<0.01: 5 PPG 20 mg/L 4lHLER: “P<<0.05:
55 PPG 40 mg/L 41LL#:: *P<<0.05

P <0.01 vs control group; “P<0.05 vs PPG 20 mg/L group;

#P < 0.05 vs PPG 40 mg/L group

3.3 PPG # LoVo/Adr iR P-gp B FRIERI SN
24 PPG HIFUREIRIE A 20, 40 mg/L. 3-MA
FE4 5 mmol/L I, Xt P-gp & [ (1) 3k 24 AT 500,
VLRI TN 25 5 P-gp 20X TEK, 45 R WL 1 3k 3.
3.4 PPG % LoVo/Adr HR8iE N ADR B0
20. 40 mg/L ¥ PPG EH T LoVo/Adr 41 )5 »
AL E R AR ADR [E (P<<0.05), 7395k
4 3-MA J5, ADR AN A W3, Ui PPG
0T P-pg MIAMEDIRE, BEE BRRIDHEIRS, A
P-gp MIAMHEDIREARHIE R BH e S5 R I 4.
3.5 PPG %t LoVo/Adr 4HAf B kB9 505
E2CRMEE ~, XA LoVo/Adr 41 g iR /b

P-gp

B-actin

X PPG20mgL! PPG40mgL”' 3-MA

1 PPG *f LoVo/Adr 4R P-gp &R FIEHIFM
Fig. 1 Effect of PPG on protein expression of P-gp
in LoVo/Adr cells

%= 3 LoVo/Adr fHBEH P-gp RiXE (x+s,n=3)
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Fig. 2 Fluorescence microscopy of formation of autophagosomes in cells
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