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Abstract

AIM: To investigate the relationship between the
reversing effect of phenylpropanoid glycoside
(PPG) on multidrug resistance of colon
carcinoma LoVo/Adr cells and apoptosis.

METHODS: LoVo/Adr cells were divided into
three groups: non-treatment (negative control)
group, PPG treatment group (treated with 40
mg/L PPG) and verapamil treatment (positive
control) group (treated with 5 mg/L VP). The
effects of PPG on multidrug resistance of LoVo/
Adr cells were examined by MTT (3-(4,5-dimeth-
ylthiazol-2-yl)-2,5-diphenyl tetrazolium bro-
mide) assay. The effects of PPG on cell apoptosis
were detected by flow cytometry. The effects of
PPG on the activity of Caspase-3 were evaluated
by determining pNA release rate.
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RESULTS: PPG could decrease the half maximal
inhibitory concentration (ICs,) of adriamycin in
LoVo cells and reverse their resistance to adria-
mycin. The reversal index was 9.93. PPG could
significantly induce the apoptosis of LoVo cells
when compared with the non-treatment group (P
< 0.01). The rate of pNA release in the PPG treat-
ment group was significantly higher than that in
the non-treatment group (31.75 £ 4.34 pmol/min
vs 18.45 + 2.39 pmol/min, P < 0.01). Caspase-3
inhibitor Z-VAD-FMK could significantly inhibit
PPG-induced pNA release (17.69 + 2.68 pmol/min
vs 31.75 £ 4.34 pmol/min, P < 0.01).

CONCLUSION: PPG reverse multidrug resis-
tance of LoVo/Adr cells perhaps through induc-
tion of Caspase 3-dependent apoptosis.
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P-gp) i #ik, 77 e HIK-S-# #% i (glutathione-S-
transferase, GST)Iif P & ALY 2= F 1k, BEAERY
B 72 1.0 mg/LIEFFREE R AR K, AU BT 25 2= T 24,
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1.1 A8 i 25K 0 Vo/Ad e i ph A S 56 5 444K
fRA7; LoVo/Adrdl bk B ASHIEFT AR H BT 25 2%
WP, 1753 KW Lo Vodll iubk(5 | F & H
ATCCQ), 148 mo~ (HARSSIRIELHETE, I
&, GEsAPedicularioside A)FZLEC 50 E,
(pedicularis striata Pall)FEHUIr A, d=2 M K25 ATHL
27 S 5 BN AR O3 B M T . 41
iz CyeHigOro. RPMI 16404 Gibeo A 1 2 s /M-
M3 AT DY Z= 5 AP 5T 7= i, Z-VAD-
FMK. Caspase-3iitHERNNARIG: 2 RKAEY
FRWFFTT; Cell Lysis Buffer: Biovision; ZEF7 1

FlIRNase: 3% [EBD Biosciences; 4 FEHWE
WA HACKPHAR R &4k RIR 200 Dupont
YNCTH 0 R I (eh s P b 31 E B 8 Y X S /N
FACS-42071 77t =0 4H i AX: 9 [ Coulter 23 ).

12 ik

1.2.1 LoVo/Adr4a ftLé4 3% 3~: LoVo/Adr4l izl
F4r100 g/L/N I IRPMI 164055 773, 44
FEAR RPN SE J1.0 mg/LIADRULYER;
it 2. LoVo/Adr4ll JE7E A5 ADRIFJRPMI 164045
FREERR2 wkE £ H.

1.2.2 PPG*FLoVo/Adrm it 25 b6 % wh: 251
XTHAL: LoVo/Adréiiig; SE504H: LoVo/Adr4l il
+PPG 40 mg/L4L; BHIEXS AL LoVo/Adr4i i
+VP 5 mg/L. K FHMTTEK M PPGH Lo Vo/Adr4l
Je i 24 1 (s e BBOR B KL o Vo/Ad r 4
Jiil, FIRPMI 16401553 26 B HL 4 f s i, 43
Sl B Ah 296 S LI (541200 uL, 11X 10°%), 37°C,
50 mL/L CO,57:40 159724 hjm, 4
ADRZKE 40.02-5.12 mg/LIIONk BB 2, ]
I INAA RN R E PPG. VP, 4L10 pL, A
FA P (INEAL), FREFR24 hE, BRALINA
2 mg/L MTT 20 uL4¥&8:85 574 h, 7 LiEH, I
T HEEWIRERFLLS0 pL, K T RRCE T AL R
% FADYRYS min, FF45AYIEAE. BEAR O R
LG AVE. ARG R ARG = SRAL
AT IRALALE X 100%). LAZ 4k e A i, A7
T 28 R It o A R AR it e, A o b Ei )
WRIE(ICy), Wi#4 1% %(fold reversal, FR) = ¥ % i
1CofHL/30 5% JS 1Cs .

1.2.3 PPGiF$LoVo/Adréa it J8 T 52 36 40 sy
LIFHT. Lo Vo/Adrd MUyt WRAT 5 43 il il
AN6FLHH, A 100 mL/L FBSI{RPMI 1640
RiF%Mi1 mL, 37°C, 50 mL/L CO,¥4H -H i & 24
h, FP LW APPG &L VP, 37°C, 50 mL/L
CO, A & 24 h, IIA2.5 g/LIREH 1L, &
B, 4°CE0, 800 r/min, 5 min, 3+ . 4°C
A FIPBSYEAN a2 7k, VK L FH ¥ 2 i B 1) 4
BRI (10 45 G G2 il +44r 28 1K) BB
BV, PR HIRE S X107 /L. UKt LE
100 pL4H 23 15 mLita A b, IS uL
AnnexinV/FIFCHI10 pLlAt R 5E % (20 mg/L).
TRA) G TS IRBEEI 15 min. 76 &N R InA
400 pL BPS, i sr#r. dagn i
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R DT AdrBIRAERIMEIRL. A: 50 AFTEARM: PPG
S S Ys2H; B: BAERT EZE. #f it 2 Lo Vo/Adr
pris P wm e A A i
H i w2 AE R, il it
% 50 % 50 - Caspaes-3i& 2%
= = SR TRYE
= 8 % 4% 5 25 4
Z—.
0.04 0.16 0.64 2.56 0.04 0.16 0.64 2.56
ADR(mg/L) ADR(mg/L)
Caspase-310F .
SitF A 45 imean+SDR IR, Bl
Z¥(mg/L) ICso(mg/L) sy B HISPSSEU ATy ZE S Mt Ak 56, LA
EEWRA 3.08 P<0.05 W H G245
EXnEAE] 0.31 9.93
PEMENTIRZE 0.18 17.11 0 R
2.1 PPGHLoVo/Adrém it % by v 4iiif 2
R KA88 nm, FIPK HS15 nmpilAruEss AR BIINIAPPGHIVPE, SAN AR AL
FFITCH O, WK AT 560 nmjEseky 7 ADRXLoVo/AdrAl ML HIIC,fH, BiHPPGHRA
PIPL. SIS T I3, S 5L Tt s W MDRIFFE, PPG. VP E N
FHF- 40 M 3% 2 8 58 HO YR P HL e, $R%E 9.93+ 17.11. 5 VPAILL, PPGIiH: 5400 W55
A IASRE. 41 R BT Al R DN AR 4 VP(EIL, K 1D).
PI =40 (5, AR FE 5S4 4 2.2 PPG# FLoVo/Adram e — FiFRfE &
MIANSAT L= 4. NIk, FEAIE T APPG. VPJE4k4ihi524 h, PPGXILoVo/Adr
WIPIASH QA L AYOE S, IEHTEAM iz, 5225 R T, mRse/E sy,
AL EXCE R A RO BOSE b, A2 VPEIREH (K2, %2).
TR B RTEANM, A(FITC-/PL-); £ EA IR 2.3 PPGLoVo/Adrém iLCaspase-37& P49 % L5
s an i, RISRZE4NE, A (FITC/P); A % LoVo/Adrdilfuxf IZHAHEL, Z4PPG 40 mg/LAEM
FRA PR T 40, WIN(FITC/PL-). I, LA pNABE R H18.45+2.39 pmol/minf i
1.2.4 PPG*LoVo/Adr#m fieCaspase-37& A% ":  19111%331.7544.34 pmol/min(P<0.01), i[5 i
I A N IR LoVo/Adr 4l i S256:4H 1: LoVo/ Caspase-3II#Z-VAD-FMK, pNAR R K
Adr4H[fE+PPG 40 mg/LZL; SEEA2: LoVO/Adr4iIE 17.69+2.68 pmol/min, W 5% FPPG 40 mg/L4l
+PPG 40 mg/L+Z-VAD-FMK 50 mg/L. KfLoVo/Adr  (p<0.01), 155 41 He 22 500, MM i PP G
AN A RIS I3 NTS em® SR I, it Caspase-3i& 221t T LoVo/Adr4tl g 1.
AN BN AHSE, 291 X107, R A5 mL. 4%
AL HIIMAPPG. Z-VAD-FMK, 37°C. 3 1118
50 mL/LCO AR 24 h. 2.5 g/LIRBEWALAN  MIERIE SCLHE, 90% L AT s it s, #05
Jf, AR NTS mLE L, 4CEVD. AIME TUK s R R sl 2t %, ik . AMIFoR,
W, APBSTRE2E, B0y, FF L3, A IIANCell 77 A R B 2 Pk T B 22 FNLI L R FE 1 45
Lysis Buffer, JHEAIMIIRE R 1X 10"/, A B Hrp T A S KL R R AR 5848, A B AT LA sk
DAL AN M CE TR R P Y8 7, Sl RVEAK), BRIk RE, SCREGEIATT I MRS, BRARIT 2K, 1X
FUKHIFE 15 min, 4°CE50, 1500 t/min, 20 min,  FHi 25HLHEIA F TAE S FIMDRYLEIN . 2 5
WAk B3 EE b SLRIE Caspase-3IUMRT TR AR AL e, BB AT mames
. Caspase-3 [FIBEE 1 DU 2 b F UG TOREAT. DT A 22 2 e o 4 0 1R DR 0 o s ik, 48 ;;Zj f;}]f ;fj

Caspase-3TG JJ BT e S — NG ) BT 38
SCh HBEMIAS, 7E37°C, S8 )1 pmol
Ac-DEVD-p-iERE(pNA) =41 pmol pNAFY)
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— WG, T2 =18 ar 2F
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M, A NS NS N
mAERRH R T - v
Fl 69 25 4L & & - .
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S >

FL1-H

10° 100 10° 10° 10 T10° 10'  10°  10° 10°
FL1-H

2 LoVo/Adr{BRERTVAIE. A: ZSXTIRZE; B: SLIG4H; C: BHMES IRZE.

& 2 PPGHLoVo/Adr{AMAT RIFFEHILLER (0 = 3,

mean = SD, %)

AT 47574
TENWIRA 1.67 +0.21 1.58+0.23
SE | 16.34 +0.58° 7.45 1 0.45"
PEMENTIRA 1.78+£0.25 1.84+0.27

°P<0.01 vs NHBAA.

A T IR b 4l AL T (programmed
cell death), 1E AL MIFETK 7302 —, il &5
PETAS S0 IS S 2 B8 e Tl R,
RANUEE 20 M A5 5 5 5 R G5 R 3L A
ARG, e A0 6 e S DR (1 S e A
DRI R 3%, A AL A2 B, 4 A 3R N B9 5 R 341, i AS
HILE RSO N IR AGAET . S S e R E v
R “ L ANZ” , HTHRI7 RS . it
WS REZEE, BRI, AR . A
L. PPGA 3 B RAR =), 1A K it
FORIMP?, XA YH TR Priln/ st
R Pra L ER, $0E KR, PPGELL
G e Igg rhnT b Bl 1, 5 A R T
BA LA AIE SEPPGXY Lo Vo/Adrl i HL A7 4
JHTAE A, i HAESE T PPG ] (K T ADRX{LoVo/
A RIIC s, {E, HAT I 25 (P RE I, SLui %
£0°499.93, $&7-PPG ] B8 (2 I T oI AR 1 e it
PRI, PPGo il A A2 5 IR T K e 2

H AT AT 298] LGl i DLR SPug 42
SA ST (1)K HEpS3NT; (2)Bel-24F
Q) HiFas/FasLi&fe; (H@MEBELN T (54
Caspase-38 A/ T, EASZR , FATim e
Caspase-31EH THIRY G - PIpN AR & &K
53 HrCaspase-33F It AL, 45 3 W7, LoVo/Ade 4
M ZPPGAE ), Caspase-33i% 4 & 48 b, it [i) i
B Caspase-335 P45, Caspase-3i%i 1t X ]
NP, RIHPPGIH L Caspasei& 24t T LoVo/

ADRAIEHIF T, EANF P @ % P-gp 5 41
MOVA TR 5% RIFATIRANITGY, $2 HHP-gpbAL 4E 1
IS, il X Caspasefk iR i& 12 A (#
YYER. TBEMIMLEIA: (1)ATP &I Caspase-3
BN Sy, P-gpidiid B 41 i ) AT P7KF- 52 i
ML T (2)RefE 40 M A BkAL, BERSIS ST
INa FICTH S I H iz, 335040 i 1 p HEY
I, IXFEAE A Caspasedh T RIFIRES, T 2R
PHEH. ARSI LoVo/Adrél f A7 (EP-gpiiif 234
8, BAHEMPPG r] BEHIE T P-gp BRI L,
I 59 T X Caspase i1 ig: 2 EL AR P EH, s
T Caspase-335 1, M FELoVo/Adrdl IR T,
W TR 2. DL BG4 R a0 — R sk,

B2, AWFFR M PPGAT 2 Lo Vo/Adrdl
M 2LAT W iy 2576, @ Tt Caspase-31&1215 3
PR TR e A H LT 25 AL 2 —.
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