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(glucosylceramide synthase, GCS) #9 % a1, Fikx H A# KA&# # (vincristine, VCR) F i 2 i
SGC7901 (vincristine-resistant gastric cancer SGC7901 cells, SGC7901/ VCR) # # T 50 R
BALB/CH#R A A M # 3F BT , S 47 /3R HE A 2 ~3 B st BUB R R/ ARL 6947 1, 36 R, 4R MLA T & ik
A 6 4 AL VCR 4, BARE B R M RA  (GBAK) 4, BARSE RN SN ZT(RFH) A, BALERY
&5 ZF 4 VCR(EMK +VCR) 4, B A2 R4 & M 2K VCR(ES +VCR) 4, SAFhHhieia%hy
ol Zh2h ES 14 R, KRG BB, BIBIRALR 3t I8 F A B 5 A RT-PCR A&l # 4458 +
GCS-mRNA #) % ix ,Western blot #m GCS & & kKT, R LHEAMMILEK, B85 +VCR 4G EWN
2% ,VCR4 GCS mMRNA 25 A X A RN G, BS54 Bk +VCR AL & & 3 +VCR 44+ GCS
MRNA R & & &£ W 2 %K, 3K +VCR 204 &% & + VCR 419 GCS mRNA A& & & ik 399 21K
TE&H4 (P<0.05), it BEALBERMIS VCR THH A F & SGC7901/VCR 4% R 4545 4173 &
¥ a4 A T Ak &5 iR AR A 15 H AH JE SGC7901/VCR 4% K45 45 447 2F VCR 89t 25 A % . 18 4545 A T
At T iB i GCS 142,43 T M8 fmieaf VCR #9484
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Inhibitory Effect of Curcuma wenyujin Alcohol Extract on Ectopic Transplantation Tumor of Multi-
drug Resistant Nude Mice and Glucosylceramide Synthase SONG Shu-ping, CAIl Li-jun, and
MENG Li-na Department of Digestion, First Affiliated Hospital of Zhejiang Chinese Medical University,
Hangzhou (310006)

ABSTRACT Objective  To observe the inhibitory effect of Curcuma wenyujin Alcohol Extract
(CWAE) on ectopic transplantation tumor of multidrug resistant (MDR) nude mice and glucosylceramide
synthase (GCS). Methods Human vincristine-resistant (VCR) gastric cancer SGC7901/VCR cells in 50
nude mice were inoculated subcutaneously from right back to establish tumor bearing nude mice model.
Totally 36 nude mice with similar tumor volume were selected 2 or 3 weeks later. Then they were divided
into 6 groups according to random number table, i.e., the model group, the VCR group, the low dose
CWAE group (CWAEL ), the high dose CWAE group (CWAEH group), the CWAEL + VCR group, the
CWAEH +VCR group. Mice in each group were administrated with corresponding medications for 14 suc-
cessive days. They were sacrificed after the last medication. The tumor tissue was anatomized. The
tumor inhibition rate was calculated. mRNA and protein expressions of GCS were detected by RT-PCR
and Western Blot respectively. Results Compared with the model group, the tumor weight was obvious-
ly reduced in the CWAEH + VCR group; GCS expression was significantly increased in the VCR group;
GCS expression was significantly decreased in the CWAEH group, the CWAEL + VCR group, and the
CWAEH +VCR group. GCS expression was significantly lower in the CWAEL +VCR group and the CWAEH
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+VCR group than in the CWAEH group. Conclusions

CWAE combined VCR could inhibit the growth of

ectopic transplantation tumor in nude mice. Curcuma wenyujin might reverse resistance effect of VCR for

ectopic transplantation tumor in nude mice. The reverse effect might be achieved by improving the sensi-

tivity of tumor cells to VCR through GCS.
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T e e TH AT B DL A g, A
R AR, ALY A 275 R T 18 9 0 LI 166 1)
B E T Bz —, 1 £ 251t 25 (multi-drug
resistance, MDR) A1 Rl 11k y7 259 i i — 22 1
=BT RIS — A EE R A, MR T
T 5 MDR %5 UJAH 5, 76 7 2 Wi P 28 Ik i 15 100 T
(glucosylceramide synthas, GCS){EH F I H B
AW A B C 2% MDR R 55" . wiwr
FERIR, TR A 4 FE B P 1A 51 e HY S A T 8 4 i
SGC7901 15t , BA RAFIITE T SR . ALtk
B TEVR L AB 4 BEEE P % AT 5 37 ( vineristine,
VCR) & 401 SGC7901 # A A M Je- 75 BA
MEIEM? BRI S GCS A7 BHREWT .

M5 %

1 FE

1.1 1% SPF % BALB/c #/NE, RS 4 ~
6 Jil , WEMERS 2 IR (20 £2) g, Il B #T VL BR 2 R
s, S AHIES : SCXK (11)2012 -0002,

1.2 4iffitk VCR B 4 41 fie SGC7901
(SGC7901/VCR) g 7 FifF K ERHLABRA T (575
TC-2195 ,41t5: 2011122113408 ) , Hy W VL H BE 24 kK
A I PRI 2 B FP O SE 6 S ARAT A0 3R

1.3 25 AR A FESRE A Wi rp B2 25 K
O A8 5 VS BR R A 08 W) B T VL3 E 2401
et A BR 2 F] (416%5:120902)

1.4 X FAALES  RPMI-1640 41 ifg k5 37 &
(500 mL/H, BUINEL G W H AR A RS |, A = i =
J3 20130312 ) ; RNAiso Plus . #% 3 i 7] £ . SYBR
Premix Ex Taq } PCR ¥ 37| ( Takara 44 T.
F2) ,BCA HE A ik &  RIPA 2 22 s (db 5t
TSI EEEARAT A F]) , PVDF B (BTl ik sS4
HBR.AT]) , Bt A Beta-actin Z 514 (Cell Sig-
naling, 3 [#), GCS £ 7 [ ¥ Ik ( Proteintech
Group, & [ ). &t K 1% & 45 Chemi Doc XRS
(Bio-Rad, 3 [H ) , £ U fig & I K B 451X & 4t ( Bio-
Tech, 26 ) ,PCR ##%{% 7900 ( Bio-Rad , £ [H ) .

2 ik

2.1 RARE ARG KR4 500 g
Ve T LB IS, T 95% 2 10 &, 7870 1R
S FE, 12 30 min J5, B AR 2 K, 1K
1.5 h, 5 2 1 h, 320 E 2 CRERIE, &R
I T A 25 R AN I A I A il (KA TR E R
60 °C, ik 7& RAGHEE J 50 rimin) , R L LK
ORIk K BT A SAR R R O B T AR T 8 h, R R
HoA Koy K T, TR E N2k /K e & A% 500 mL,
HZj 1 g/ml,

2.2 4AiERisE SGC7901/VCR 41 itk KA &
10% Jif 4 L3 1 RPMI-1640 B5 521, T 5% CO, ks
Fi46,37 C KT 155, SGC7901/VCR 4t ffi iy 1% 35
W &4 0.1 wg/mL 9 VCR DLkaE i 2 57

2.3 ShWBRIRgEST % SGC7901/VCR 41
Moy 1 x 107 /mL, B 4 ~6 J& i BALB/c # i
6 N, IATE (20 +2) g, MEMER K. WL G TR
GHIEGE R 30 5 B i A 0.2 mL il 4 5 14 26 41 Jifd 2
T, AR 2 x 1084 o 4Bl S i <7 36 XU 25
F(NNC) W SPF 414 T, fE L E W17 5%, 44 18 ~
20 RIEIRIIG , vl WEERPE A 2 i I Ko RERR B
THEEK S 0.8 ~1.2 om B, EHEE E K IE R H.
TCI A 1) gy 968 A B, JBE STME AL BB , %1 B RS AR, TOUH fif
SRR AL, B Z 1 mm x1 mm x1 mm K/h
P B R 55 2 AR A FTBGE S T T .

2.4 LEWOgHASHLIE H 2 AR50
W e 29 3 8, A A2 0.5 cm i A K
RAF JC B A I IRBE I T 0 I s ke 4 £ 78 4 B
36 Hosgmisiny , e B IR = N R B H S,
TREAH 6 HARRE R — X4, 3k 6 NX4l, 7
BELEC b AT —4T BTG 3 L5l 1 VBl
BB, AR X AL PR BERL 4% KO NHEITY, S35 0 1
SRR MR s A FEER K 10 mL/(kg -2 d) 55
25 VCR 4, }E [ 5t VCR 0.28 mg/(kg - 2 d), %
5 3 IR A R CIRAK) 41, 25 TR AR 4 Bt
YIEH 1.4 g/(kg » d) ,J¥5 4 R iEAR 4 BER P 0]
i) 41, 45 TIRAR G RE P2y S 2.8 g/(kg - d) ¥
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55 HIRM+VCR 4, A THMEFERYEY
1.4 g/(kg - d) + 4 VCR 0.28 mg/(kg -2 d),
JF5 6 Ml e + VCR 4, 4 TIRAR & i W §
2.8 g/(kg - d) +EEF S VCR 0.28 mg/(kg -2 d),
DU EAZ RS BB RIS Ty 1) B < N FSh#di A
FIBHA RO & R R IR 2, AR
14 K,

2.5 AR CRIKGZfE A, I SUHELL 5L 3
Y, BV BUE R A2, RSP AR R B, TR R
PR (%) = (1 — SEEG 41 34 5 /%) IR 4] -2 &
) x100% .

2.6 GCS mRNA #£jA/KF KA RT-PCR £
M, HL50 ~100 mg FAEFELHZ, A 1 mL RNAiso
Plus , FHAI ALK ZH 2B U A, = IR 5 min,
12 000 x g ,4 CE.0 5 min ¥ VG R 2H
1.5 mLABE OB, A 0.2 mL &4, B 21k
15 s, =R E 5 min,12 000 x g ,4 C &L 15
min ;¥ FISREES BRI 1.5 mL BE.LE T, A
5 FIEWAE R SR RS, EIREE 10 min,12
000 x g ,4 CE.L>10 min; 3 F3E, I 75% 9 25 1
mL, 12000 x g ,4 CE&.L>5 min 53, FiRT
PRUTTEZY 15 min, LA 20 pL 1) RNase-free /K% i
UUHE. TSN LR RNA He B & fi &, fff RNA
FEA 2 B2 (A 560/A 550 ) TE 1.8 ~2.2 Z (8], P
RT MR EAT 55 5% . GCS JLH 51 W I Primer
Premier 5.0 2 #r % 4 A 17 % i, LUEs|9:5'-
AGAAAAAGTAGGCTTGGTTCACG-3'; T il 51 ¥ -
5'-TTCGGCAATGTACTGAGCAAA-3', ¥ 14 I Bt K
J& > 302 bp, GAPDH N P . L Jif 5] #: 5'-
GGAGCGAGATCCCTCCAAAAT-3', R g1 #:5'-
GGCTGTTGTCATACTTCTCATGG -3', ¥4 4 Bk
&4 501 bp, AL PCR KW 10 uL:Taq 5 plL,dH,
0 3.4 pL,ROX ReferenceDye 0.2 plL, 2 % %19
DNA #i 4 1 uL, GCS K& GAPDH L it 5l ¥ 4%
0.2 L X E M T PCR §7 1, 1£ ABI 7900 %¢
J6ER PCR #:ll 248 RQ Manager 1.2.1 fEH, %f
GAPDH JEHAE R XHIR, %} GCS Ik #- 4437 o

2.7 GCS HHFEXKF KM Western blot
ARG . £ BORRL R /N L, 43 B A 200 pl 4%
100: 1 FCHl 9 RIPA S 5% vh R EE 1 B0 i 7] i TR
B SIELEN 727 40 ~60 s, UK F#E 10 min,
4 °C 12000 x g ,&.0> 20 min, B3, HebniE bk
JEE AR e 2R T 40 pg AR E AR R
bR, BUEAFESIMASE AR 2 x SDS _EFEGE

W, AEE 5 ming MRIEAAH EAEE, A 10% 1Y
51 BN 5% vk e rh it 4T SDS-PAGE Hijk, fHE
60 Vil VAL, 777 25 454 70 B 5100 VIEFT 43 25 Il
VK, RV SR EE e, # B R JF ¥ PVDF B s TR b, F
4 CJIZHrAET 250 mA % 2 h, 51 GCS —#t
FHEHTE LA 1:1 000 76 BE, 4 PVDF JEE S —$i 50 70 4
fih ,4 CEAAE B R; — P E e85, 1 TBS-
T iR PEIE 3 I x 10 min; ¥ GCS it H I ik
Pl 1:3 000 #iks, 1R E 1 ~2 h; J TBS-T ZZnhik vk
JIi6 3 ¥k x10 min; A ECL & (4570 B (5 )5 ARG %
WG B i HEA T A RE, RIS IR 2 4t (Chemi Doc
XRS system ) 737 H A0 O THIFR 0 K EE (L
2.8 SiteE: Wi SPSS 17.0 Siit#F
SPERHEATAHT G5 DL x s e, WO 2 1] P50 kb e
Kt K5, 22 20 ) 340 b AR S R 28 T 2240 i, 4
[ EL 4R LSD k. P <0.05 AZERA S

# =X

1 SABHEERIE(RT) s +VCR 4]
SR F ] /N TR K VCR (P <0.05) , HAl %
H51.56% .

R SRR R R AR

5 n JHE(g, xxs ) IR (%)
LY 6 0.64 +0.25 -
VCR 6 0.59 +0.31 7.81
AL 6 0.52 +0.31 18.75
bzt 6 0.48 +0.12 25.00
AL +VCR 6 0.44 +0.24 31.25
i E +VCR 6 0.31+0.09"% 51.56

T SEOMALES, * P <0.05; 5 VCR 4142, %P <0.05

2 KM T GCS mRNA ik /K F g
(%£2) SR L%, VCR 4 GCS mRNA k&
W34 m (P <0.05) , ik w21 JRLAIK + VCR 41 ik i +
VCR 41 GCS mRNA ik &/ (P <0.05) ., Sim
A b8, IR + VCR IR + VCR 41 GCS mRNA %

F2 HKUABAEIE GCS mMRNA FikAK A (x+s )

4151 n GCS mRNA
LY 6 1.44 +0.28
VCR 6 2.39+0.39"
A 6 1.29£0.23
R 6 1.1120.13"
A% +VCR 6 0.81+0.22%%
IRE +VCR 6 0.72+0.21*%

0 SR FAEE, *P <0.05; 5iR 4 i, *P<0. 05
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R (P <0.05) .

3 KB GCS & HFik i (% 3,
1)  GCS HE £k TE X /> F & 50 ~55 kD 4t
SEHENE, GCS MX) ik (GCS/GAPDH, Ll 3 ¥k
FEEIIH x £s F8) LL VCR H i, W i m T
RIZH (P <0.05) ; AR FRERIA  H 22 R T se it
H (P >0.05) ;& A% + VCR 41 i = + VCR
4 GCS HHFIAMU WAL THALA (P <0.05), 5
TR R, IR + VCR 4 JE 5 + VCR 4] GCS %
HRIEURFEL(P <0.05)

R3 AUMHR GCS EHRIKFILE (xs )

21 5 n ARk
LAY 6 1.24 £0.06
VCR 6 1.84 +0.18*
AR 6 1.01+0.18
T 6 0.88+0.17"*
A% +VCR 6 0.54 +0.04 **
i +VCR 6 0.50 +0.06 * *

SR e E, * P <0.05; SiEm4lE:, 4P <0.05

Bactin M AN G SRR A 0 (D

ocs g MR WS S W 530
1 2 3 4 5 6
1 AL 2 5 VCR 4 ;3 MIRKA ;4 iR =45 Nk
ik +VCR 4;6 HiiE +VCR A
1 KB GCS B FiaH kA

i

iR 40 MDR LI E 5 &2 2%, H ATIF9E 32 %
T P-gp I § 09 & BT 25 & 42, T T MRP,
GST T3 5 5 55 3F 2 BUHL I A 3R A X 55 /0
Hrp, 2 5MEBEMAT-17 A1 GCS M 2 E IR T
F I LR , Hofe B9 MDR HRgPE I Z e

i gt I A Sy it 22 B W R PR o A2 Th Y 5 — 05
i, 2 5T AR b A KA A 2 R A A
WV WEFERI V2 I R W TR 259 (BT R R VR 12
B K ABAE) LR R DR IR SE [ T CD45/
Fas IR 50 IR ST 45175 5 1) I 4 6 1 0 2, At 5
a2 RN A 0 LR ARE ) GleCer,
s GCS Ak IR H — 5 % #i %) #% (uridine diphos-
phate glucose,UDP-glucose) %L, B U1
Bl 5 R ZE LN 45 4 AL . GleCer S 4T

T3 AT fe )12 W —Fh R A , J& 300 ZFh 24 S Ak
JE BRI AR P 5T, A Sy A M A K AR I 7 2 —, GI-
cCer Al XFHLIH T, o5 4t a5 ®)

GCS fili ph 2 [k e Wi 51k A GleCer , 75 R I 1 22
PR A 5 e, Vol 95 L4 P 7 A, AR A U T A 4 )
PR E 1 20 B 1 3 224 R L, DT {682 24 X A 97 25 40
AR TR e, A2 7 bR 40 e 22 2 TR 25 1 AR
Gouaze V'®' F1 Zhao H"® ZE0F 5% iIF 52 £ 24 Tiif 24 400 i
o GCS K- = I, H AT 20 M 2 1 1 bl 8 1 e e Ak
TG AN PR GleCer, f2#F T MDR A9 % 4. Liu
YY 2 GCS KL T AT B2 2 BURHY MCF-7 21
fii(MCF-7/GCS) , fifi H: GCS 1) £ ik 7 J JFE K 1) 11
5, 455 MCF-7/GCS Xof Bif 85 25 il it 48 ok e 1) it 52 P
B FOR A B AR, L A2 AR B W] GCS I 4 AR AH G,
AN GCS i 1 1 5y 2 3 504 i % Bl %5 % . VCR
LAY 2 2 ) SRR 2 —

—SepiFoE R B LT I i 5 GCS #
IR7KSEBE S ARG, 3] GCS 4E 5% #i 28 ok e hi B Ak, —
7 THT R PRSP0 228 Tk e A 1 O T RODE B, 55— T
Pem T Z2 25T 24 40 M XAk T 25 9 i SRk 1 s Ak 7
25 AT PEVE T, AT 6 5% MDRY) . ¥ 2 4kyy
25T LI GCS T 14 I3 hin 4 e P4 #f 28 e 1 &
B, G0 H RN £ 89 GCS i3] PDMP 1 PPMP,
Pl P GCS &, B = 40 M PN A I e )
BT R T MR A 1 ) = R, R R %
T B S50 TR 24 40 Jf WAk SKOV3/Adr ) MDR'™,
A SCHR RS, PR 2 A fiiZEY) PSC833 5 VCR 4
SIVERIEE, 4B AEA7R 28 20% , TG VE FIES , 40 A A=
1ER [ % VCR BTV 23 s ) (B2 |
RGP KON, ™, Gk B MDR A 850 2K vk
BERF RN 5, I H e 4 o ] LLX I 26 25 4 7 A
it 2, BRI 7 =G RN FH o e L GCS SE 4 (B 6%)
17 (asGCS ODN-7) "™ fEfig B 41 Ly GCS £
IR RE PR IG SR PU I 24 i A I w1 (R A RO
1R I AR I RTS8 B o5 o

RSB 2 B, Y5 1S 4 P 412 470 A &1 R 1A 48 91 )
B SGC7901 4 Mu ¥ s, HA RIF 08 1215 2 3L
I 20 e LT AR A B i B T A AR B A B AR IR
A R e B 0 B A — A B Ak 2 P A
RN ARSI s 7 N B 98 SGC7901/VCR #A
SRS MR SEBG S 2E 2 FEA 2 )G BRI R
HRAT ARV RREE (34, b BIRUZH R VCR 43 fin i
i+ VCR 1A X 2248, 3 /s 5 0] o il A 4 B
% B 9 SGC7901/VCR 4 988 TG B 55 40 i 1
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F LA VCR AT WY S 40 i RS AR AR G, Horp R
+VCR A Geit2¢ 5 X, R UIEAR 4 B4l etk 2
FLZ B T g 40 %) VCR R BURCE , WA T 5 A
SGC7901/VCR X} VCR [#ifis 25 1 F , 3 il ey A 4 o

S AR R VCR 4 GCS mRNA M i& 551k
U AL 8 A H i SGC7901/VCR # i
S AR MDR JE RS , 3> VCR 697, Al Refl
GCS it Rk , I T P 25 Bk e A5 19 40 B 08 T 1
FH, #E — 204 5 i g i 25, T = + VCR 41 GCS
MRNA K& 3R BB AR AR A, FLHL o] g2
AR A 42 Wy i ok 40 1) GCS I 1, 4% 5 40 i Py dp &2
P 5 et ol e 200 A R T, AT o o e 2 K

g GRAL + VCR 4 51 AI4 VCR 4 L #,
£ GCS MRV LA W B 22 5, (E0 s AR 1 e
B S A, P2 7R IR AR 4 7 I VCR HL34 Jin 5% £ 4 g
Wi SGC7901/VCR %} VCR il 2}

25 LR AR 4 BRI G VCR AT A R i
GCS mRNA N 735, Y0 1 40 f b 22 1t i 1)
U T 2 A0 & A T, T N S
SGC7901/VCR # S A A1 o

2 % X W
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