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HE. B WERRABRASAAETA EERR R TGO YR, FiE HARB@ietk BGC823 4
A TR T AT BRI EARR A A s KRB AR 4 B A A S (R AR B
A RIRIEE ), IR A PR R A E . R T R A B4 R (QPCR) A= Jo 9% 4 2240 52 ik Ae ) K- 48
M I 408 P 38 7 B AZ 4L R (PCNA) (P27 #9 Rk, B58R s AN R AR Ffe & B b ik 3 49 % (P <0.05);
R RBAMN B RS E BIK TR AREL(P<0.05); B4 A M B A RfeE &5 FURER AL, £ 57 L%
HFEZEN(P>0.05), & FHMM AL T PCNA 69 F k44K T 2 P 20( P <0.05) ; 55 3 A B 40 Ao LR 2030
32,8540 2520 PCNA # R A 4K (P<0.05), B S IMAMBHLE T PR7T ki3 & T Ra(P<0.05);
5R KRB RS  P2T 09 R 3838(P<0.05); 5 AR 2 b4 B4 2540 P27 mRNA 945t &
EHSHAR AL EF R FEL(P>0.05), 5 F AR A F G RE R ILE AR BA P27 Ra Mkt G
(P<0.05), Z5it RARBERASFAEZRIPE FRBRIL THHBOAEK, L T 58 PCNA P27 &

HA %o
KR FEARBE; B RR T AL ; 3 7 e RO R P27
hESZES . R735.2 XEkFRIAD: A

Effect of curcumol combined with fluorouracil on growth of
gastric cancer implantation tumor in nude mice and
expressions of PCNA and P27 genes*

Dong Wang!, Li-giao Fan!, Xi-zhong Ma', Yong Li*, Qun Zhao?,
Bi-bo Tan', Zhi-dong Zhang!, Ping Cui®
(1. The Third Department of General Surgery, the Fourth Affiliated Hospital, Hebei Medical
University, Shijiazhuang, Hebei 050011, China; 2. Division of Medical Affairs,
Hebei General Hospital, Shijiazhuang, Hebei 050051, China)

Abstract: Objective To observe the effect of curcumol combined with fluorouracil (FU) on subcutaneous trans—
plantation tumor tissues of gastric cancer cells in nude mice. Methods The implantation tumor model was built by
subcutaneous inoculation of human gastric cancer cell line BGC823 in nude mice. The tumor-bearing mice were
randomly divided into control group, curcumol group, FU group and combination group (curcumol combined with
FU). Data of tumor volume and weight of each group were collected. Expressions of PCNA and P27 genes in tumors
of the 4 groups were detected with gPCR and immunohistochemistry. Results The tumor volume was significantly
smaller and the tumor weight was significantly lower in the 3 experimental groups than in the control group (P <
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0.05). Compared with the curcumol group, the tumor volume was significantly smaller and the tumor weight was sig—
nificantly lower in the combined group (P < 0.05). The volume and weight of the tumors had no significant diffe-
rences between the FU group and the combined group (P > 0.05). The expression of the PCNA in the experimental
groups was significantly lower than that in the control group (P < 0.05). Compared with the curcumol group and the
FU group, the expression of PCNA in tumor tissues of the combined group significantly decreased (P < 0.05). The
expression of the P27 in the 3 experimental groups was significantly higher than that in the control group (P < 0.05).
Compared with the curcumol group, the expression of P27 in the combined group significantly increased (P < 0.05).
There was no significant difference in P27 mRNA of tumor tissues between the combined group and the FU group (P >
0.05). The positive percentages of p27 protein in the 3 experiment groups were significantly higher than that in the
control group (P < 0.05). Compared with the curcumol group and the fluorouracil group, the positive percentages of
PCNA protein in the combined group was significantly higher (P < 0.05). Conclusions Curcumol combined with FU
could inhibit the growth of subcutaneous transplantation tumor of human gastric cancer cells in nude mice, which
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might be related to regulation of PCNA and P27 genes.
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B TR E LA AL R GBI 2 — 3L
RIRRABCT AR s . HT B RErG
IR DMIA T AN T, REHILARTT , ik 7 i
RIVE FH DL B LA B S g2 il /6 L ™ i 5 e s
AR I, MO R T 2 B IR Bhiay b
A ST T L N 0, SRR, PR AL,
JE N2 FEARIE K I PRI B A RS, B
WF9E B, AR BT 25 W e | 5 B AR 4
YA O S B BRI e, IR A B T B AT, 3
1EA AR S B AR K IR RIS A 2L, 5
oAl ARST 2500 I PRI W #3835 A — B0
W FEHVIN B BGC823 4 il BLE: T A 5h
VIR AR TSN G, 43 45 T 3R AR | JRCPR 1 i S
FERBEIEA TR W RE 259 T 1, D55 A Rl it xss 8
SR SRS AR 110 S M, SH G 000 348 B P S 2 PR 144 5 4
HfuA% 4t 5 (proliferating cell nuclear antigen,PCNA) .
P27 (%R, AR BTG YT B 8 19 1 PR R FH 2 51
B

1 #MBERZE

1.1 ##

111 %A% FRRE (PEE MR ER
bt , SEEE >99% ) , IR M IE T S I (V195 1 i 15 245 i
A BRAN ] ,250 mg/ 57 ), RPMI 1640 575 (3%
A - ve ST ) IR AR LN (BT U 2275 8],
JER A 1 (35 [E Gibeo 2wl ), 38 i S k7 0 ) 55

curcumol; gastric cancer; subcutaneous transplantation tumor of nude mice; proliferating cell

F& {AC T AZEY AT
112 ek NHE4MIk BGC823 Wy A h [EA}
2B DGR ST, A AE S AT 10%4 1 B i %
T EHUAN RPMI 1640 R 3k rbi a5 35
1.1.3 324 4 J8#% BALB/c-nu HEPERE R, 74
18 ~ 23 ¢, ALt AR B AEY AT, GARIES
11401300017187, FEiJLEERIR 225 U EE B sh
O JC 5 5 9 JEUAA (specefic pathogen free, SPF) 4% 3£
R RSR. S ELIR AR IR 26 ~ 28°C, AHXTE
J& 40% ~ 60%.,
1.2 THERBRERIAEL

Wi K BGC823 4, & 41 ik Ji Ky
5 x 10° > /ml (4 40 B , T TR A5 T 1 4 B LA
0.2ml/ HAER TR AT ST J T Akeein g 2 )4,
ST far PR AR RS A
1.3 FYHBES%YE

R R MEAK 2 HAKY 10 mm B 1T
434 20 HARFBENL R 4 41 WA LH (SR 25 FHUAE B
LA FEARBEL (FRARBEE ST 100 mg/kg ) | FUIR %
WE2F (FEUR S E T 57 50 molkg) JBEA THZG 41 (FRA
Pty 5% 100 mg/kg FNFRLIR WA EVE S 50 mg/kg )
45 H, WM 4 RIBIKRNGZ) LIk, EL4h25 4
Ko
1.4 PhyEilmERmILE

KR 2 4 d J5 AR FEAR B, 76 4 FIBUR (A2
2, b B K A2 ACmm) AR 42 B(mm), &

[l Promega 2\ 7 , ¢ E 1 3R 4 Wi 5% S vz (quantita- 1 mm?)=1/2( AxB2) , AR AU 3% = (o BB 4R (AR —
tive polymerase chain reaction,qPCR)GIMIHI LIMFEE  Suabep g o)/ A IR AL 1A FHx100%. 1L T Ik
R TRAIRA A G, BHTA POCNAP2T 50 g, IR A2 FhM I =t
FEDTIR(SEHE Santa Cruz 27, AL AUL LI BRI - SCO0AURIER )/ X FRZLJR T x 100%.
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4 13 ) A, FHORBE A SR R U R L K BRI ISR P27 SRk hy B
1.5 HEFUR P LG TR LR BT 3 He s L x 2 Ak, P<

BB F B IR 20 21 L 10% Fp s B s 1 5, o
AL, A 4 o m YD R, IR AR - ek
(hematoxylin-eosin staining, HE ) 4% {1, , Y655 F Wi %%
TSNS
1.6 QgPCR #illl PCNA.P27 mRNA F&ix

Trizol 7 B2 H A5 2 AR B T B AR 4 21 5
RNA, ELUARFRA R G U0 Bk AT 3 EHUS DL 241
FERETIHE HAE R I 42 2 o 7F PCR 45 B il it 5
RN IR S, S IRCE 10 min JFRE A 42°C1H
TR 42°CPRIR 1 h AT G S RN, O 45
FEVKKHAEN 2 min, 15 50 3 H T PCR . 51
YIFFHIANT : PCNA TE 9592k 5'-GCCGAGATCTC
AGCCATATT-3', Jx[n15 |4} 5'-ATGTACTTAGAGG
TACAAAT-3'; P27 1E [ 5144 5'~-CCGACGATTCTT
CTACTC-3'", [z [n]5 |41k 5'~-CTGATAAACAAGGAAA
CT-3'; H il @ -3- ®f M2 It = g (glyceralde-
hyde-3-phosphate dehydrogenase, GAPDH ) 1F- [1] 5|4
41 5'-AGAAGGCTGGGGCTCATTTG-3", X [1 514 K
5'-AGGGGCCATCCACAGTCTTC-3', Uit 551y
5wl A PCR WAt , SN AAR N 201, P45
4 :PCNA, 94°C A 5 min,95°C A5 30 s,58°C
iRk 30s,72°CHEfH 30 s, 3 40 MIEIR, 72°CHkLRAE
i 5 min, @P27,94°CTHAEM: 5 min,95°CAEH: 30's,
55°CiE ‘k 30 's,72°CHEAH 30 s, 3k 40 AMEER, 72°C 4K
SEYEM 5 min, L EAEIRIEAT 40 IR, P 52 eI 1A T
5T .

1.7 REALLZZRRN PCNA 1 P27 EAK
Fik

JiR ZH 20 B T 10% PP Y R [ 22 24 h 26
KB B A, L 4um BEESDR G
T g g to kS A G Ui . &
PEL LU 2R 25 W A Bk U0 B ER 6 1
ANFIES , 7 R A EE ™ LR, LA F-H0 eI 44t i 2
5 R, PCNA B BHPE Y e Az, P27 25
BEE Y e T2, DL BRIR 75 (0 S48 (0 0k T
B . DAL T 114 100 /40 At A BHE 4 A A
HE A HOR BEME R IR R I 6 ST -2 ME .
T 2% SR AT G B S O VR
1.8 FitFEFHE

K JH SPSS 13.0 Gei e A T8I 43T, T
BHAIIEL £ ARifE2E (X £ 5) Fom , A AR [R5 ] 5020
LI P A P i A Dty 25 40 A, T SNK TR 264 70

3

0.05 MESA G I2FE L.
2 #HR

21 FHABRBMEEKER

MR A K 2 SRR, X IR FERBEA 3
PRUZEREL A FH 2520 1 g (R 53591k (2 195.83 +
54.00). (1 795.48 +56.86) . (1 439.50 + 31.13) Fll
(1 36340+37.54)mm*, 4 HIRFLLLES , 205 22 00H,
Z R G L (F=434.291, P=0.000), A
20 R W WE 2H B A H 2 2 i 2R R 5 T IR
W, & K, 25 A 5T E L (1=11.416,
27.133 1 28.303, P=0.000) . 4 £H i (A LI 3R L
B4 xR, 29 A G X (¢ =51591, P=
0.000) . FAMEL FHIR MEREL] KA H 24 20 e 1k
MG RS X B LA, & x 2K, 2 A G+
7 (% ?=20.095.41.604 F1 46.761, P=0.000).

XTHRAL FEAR L R E L] A 25 4
iy F 3 1) A7 (1.88 £ 0.09) . (1.51 £ 0.09) . (1.18 +
0.02)1(1.05+0.10)g. 4 4 Hbi, &7 2 50Hr,
Z A G E L (F=92.040, P=0.000) ., FEAMELA |
SRR MEELH A FH 2 4 e 7 et S 0 R LA, 8
R0, A GEi T4 L (1=6.500,16.978 F1 13.795,
P=0.000). 4 HEFIMHIFILK, & x2 0k, ER7
Y7 X ( x %=58.659, P=0.000) ., FEAMLL
FPRUEWEZH 56 FH 24 28 Ve B o 41 1) o3 55 X6 IR 1L
B, & xR, 2RA59001%E X (x*=21.828,
38.735 #1 56.657,P=0.000), WL3 1.2 FIld 1,
22 HBAMBHAEEEBERI(MTITER)

FI M 7 25 W a5 R o | & 20 g 2 e T
PR 5y R OC R o 25 AR H LG AN
], 22 A it 5 L(F g =21.582, P 49 = 0.000);
25 LH 20 B B ) ) AR TR P T T R, 2 A G

x1 ZSAMMEBERESLE (n=5,x£9)
45 JiR 4 AR fmm? A S g
X BREH 2195.83 + 54.00 1.88+0.09
BN 1795.48 + 56.86" 1.51+0.09"
SR IEEL 1439.50 +31.13Y 1.18 +0.02Y
B 24 1363.40 + 37.54V? 1.05 + 0.10"?
F{& 434.291 92.040
P 0.000 0.000

1) 5% g, P<0.05;2) AR L i, P<0.05
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F2 BAMMEERMMEESMNHRILER

(n=5,%)

popilskaEl 0.00 100 0.00 100
FARmEL 18.26Y 81.74 19.68" 80.32
R mELEL 34.44 65.56 32.45Y 67.55
BEAHZGH 37.90Y7 62.10 44,152 55.85
x 218 51.591 58.659

PAE 0.000 0.000

1) SN REL L, P<0.05;2) 53R ERA L%, P<0.05

B SL(F g9 =340.020, Py =0.000) 5 A [R] &b 314 i 11
st ) 22 [AIAFAE S HAE I (F 5 =4.061, P =0.000) .
UL 3.
2.3 PCNA.P27 mRNA E&HRRBEALR H
KIRIE

gPCR 455 /R, 441 PCNA mRNA [RIAHNT # ik

AN, ZR A5 E L (F=102.272, P=0.000),
FEREEL IR BE 2 KA T 25 AR B S i A A
JEZHZ1 PCNA mRNA FY AR XT38 3k 12 24 (K T X g
H, ERAG T L (1=3.668.6.692 F114.189, P=
0.006.0.000 £ 0.000) . %20 P27 mRNA RYFHXT ik
HANFE, 2574 g 12E 5 L (F=35.163, P =0.000),
FEREEL R W mE 4 A 2540 P27 mRNA (1)
HXFF A B TR, 2R A G (=
-5.065.-7.837 F1 9.334, P=0.000).,

%2 PCNA (A A Rk B AR, 22 7 A 50
P22 X (F=177.139, P=0.000), FEARML IR
BEL] BRA 2540 PCNA B RAIK T X IRAL, 22 57
H 4531 X (1=10.835.23.333 Fil 24.741, P=0.000).,
KA P27 EAMAHXN RIBEAR, ERAFRITHE
Y (F=541.010, P=0.000); 3% A B 2 | Fl IR W% e 41
1BCA 2540 P27 85 AU XS ek 2 i X R 4
Z A G X (1=-12.623,-19.194 Fil -25.839,

A B c D

A XTREL ;B JROREEAL ; C: URMEREL ; D BA F 2541
1 ZHERERETREERBRL

*®3 HHMBEMEEBER (n=5,xxs)

X HRZH 0.129 + 0.023 0.236 + 0.045 0.512 + 0.056 0.702 + 0.051
FABEA 0.131+0.019 0.232 +0.041 0.416 + 0.068" 0.623 + 0.058"
SR BERELR 0.126 = 0.020 0.238 +0.037 0.382 + 0.069° 0.562 + 0.061°
WG 12 0.128 + 0.021 0.234 +0.050 0.358 + 0.067° 0.519 + 0.082°

et SXTHRA UL, P<0.05, F iy =21.582, Py =0.000; F 5 =340.020, P g =0.000; F 4:1; =4.061, P 5 =0.000

A XTHEL 5 B JROREEAL ; C: URMEREL ; D BA F 2541

B2 P27 EHEXREMEARATHRE

(e 2 810k ~71% % 400)
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LA S FOR TS FRCR X R B P R AR A 1 I PR AN AZHURUR P27 SRR F5E I

A:XHIRZ B FEREE ; C: SRS IELH ; D IR G HIZY4H

E 3 PCNA ZEA7ERAMBEALFHRIE

F 4 £4H PCNAFA P27 mRNA 9FRZER (n=5,x+5s)

2151 PCNA mRNA P27 mRNA

pop e 1.0015 + 0.0682 1.010 +0.1746
EUN 0.8673 = 0.0452" 1.8307 + 0.3175"
TR E L 0.7553 + 0.0460" 2.0274 +0.2319"
1A 2G40 0.5327 + 0.0284"2% 2.5566 + 0.3268"2
FAH 102.272 35.163

P{E 0.000 0.000

1) SRR HhAr, P<0.0552) 53 AREEL [Li, P<0.05;3)5
FURMENELH L4, P<0.05

R5 HKEPCNAT P27 EEHMRIEER (n=5,xxs)

45 PCNA % P27
Xof B4 0.7356 + 0.0226 0.3367 +0.0236
FAREELH 0.5694 + 0.0258" 0.5106 + 0.0198"
PR I E L 0.4405 + 0.0170Y 0.6028 + 0.0201"
BeA 24 0.4017 + 0.0290"? 0.7167 = 0.0229V>%
F{g 177.139 541.010
P 0.000 0.000

1) 5% R AL, P<0.05;2) 53 AR ML LY, P<0.05;3) 5

FURMENELH L4, P<0.05
P=0.000), WLIK 2.3 %1% 4.5,
3 itig

g R LR e 2 —  (E R I LA
A5 BT A R B 1 10% 4249, | TR BT
W AR B e =2 e S M R O 4 A, TR I 2 B
SIS AL T ), AR AR LT AL
2o B, DMEIT o ERIZRERT TR R 10 2R
AL 3 EE B AE T, 900 W e S W e S 2 ) 2
[ 18 55 Z R IR R T I — 22 THART A 2
TERAE R, AT e T 52 100 S e AN BRI R
7o DL, SRR P REMIVE I AR AT Y

(e 1 4UL~#1% x 400)

7 B WA B L T 2 SR A 1B i
I RRBI 2 2 B TR R , nl s b7 %
R, B e SR A A TR R AT 25 BT SO
AR

FARBE T A FARR) FEAARUNSY , EPGIETERS
Z PG HETT A AL PRI, FORBERE I 2
S5 e e B VR AR AR PY, H R
W LMASNSL I 22 A IR BER IR T B Y
HORBIFEEAZ UL o AWTTE 3 X FAR B A 1
] B A A B FOBLR BEA T 20 B, 4 2R s, 3R
X ERBRBE T A AR ) A AT WL A AR £, SRR e
A e F) P RRR T i 452 2 ] S 4 ), 15 ] 3
AR WL I PURRCHE . S5 Rad K AR B A IR
W I ISR B 3, S s FER RS R
NEFE B REAY T AT BE R DM EIVE T, AR PRI 5 L
FEABEA R AT B S AL TR o

RO B ] B A AL S o —
A K6 2 20 b 9 2H 23 Th PCNA P27 YRR HE I .
PCNA £ JiCi 720 i J5 9 G, 3993z, 21 S 3
KT, G, WIDT 4G T K, S 40 DNA 95 1 DA
SR, TR AN M b A R0 rhole A SR, Rk S
DNA & A8 e — B, 2 L1 S W20 e B BE T 14
FEbRT, P27 TS R SR A 2 1 A 2 5, X
240 0 J S A T RS, Sy R A R R S0 9 4 T
5, FL I S R B R A R SR RO RE, R
R s, FRBEAE TG ol AW S ] PCNAF)
Ik, IRt P27 23k, 4878 R B n] e i 14
2 RS DI R B A I (R R A AR R ML
%%, AU HE AR BEAE s PIADRE R A 2, B
BAHEATIRABIBLRIOETE , IXE W] A Y, 7 2t
— IR AR FE 0 2 SRR BT i ) BRI L

AHITFE s FEARRE 0] LU RR B8 P A2 AP R
LR, B SR e AT BRI T, LA vl e

. 5 .
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REESRYE PCNA W _FE P27 3EHA 6 AT 3k displays anti-neoplastic effects in tumor bearing mice [J]. Asian
7& %’Jﬁ;@ﬁﬁﬁ%1ﬁ—f§mf}§ {El Zl—qfﬁ% Wﬁ-ﬁj\jﬁ Pac J Cancer Prev, 2015, 16(6): 2307-2312.

il
. TN N [4] k5L, 5KiESR, M7, 4. FORBEXT A B 41k BGC823 1Y JH
N -:h‘ — 5/ '$"’V\T A= 'SL’,\T y /3'—»0
AR — SRS T RIS T LIS M S AL [). AR sess s RS-, 2015, 32(10): 2444-2447.

(5] HHR, Wi, FRAREES S H AR MG63 Z1I 1 R SE 3R 5 (3],
rhY 24, 2015, 37(2): 268-272.

[6] LI Y, ZHAO Q, FAN L Q, et al. Analysis of lymph node dis-
section range-related factors for early gastric cancer operation[J].
Hepato-Gastroenterology, 2013, 60(125): 971-974.
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MIRIT A ERKEZERE)

(PEARESRZE)EF T 1991 4, 2 —REFEZSRFZRMF . P EARERFEHETIRLE, T
KFMEEIRA; QI FARBEEFIARS S KES ZAHRBAR RIBNIIEFFRARAFRESTFL
ERHATFE , BIKEEREF RIS BRI BN E DT ARG ITHAR FRR, LR X
EHTAARGEPHFZEERLSFHEAKF, RABNSIEZFRUAGELZE M, THENE A ZANAE
Ttk R G A KB BIEE  de o P A0S BR) (P s B1R) -2 B R D 2008.2011 A= 2014 A7) | P B AHHE ST
5 3| ST BB o B ARG L R BRI (CSTPCD) K T M LAE (A)) P B 3 KA 52 - I 038 & P
BF) W A PR (CNKI) | P SUAH 3P 2008 P S 4 B 32 30 P) Uk 463 £ (CMCC) 42 2 " 3 i
Zop B A B R RS

CPEARESFREVFEA®RE GREF EE IR G RIRE  FRIRE AAREFAZD . £
SR BBENINERE S EBESF A EFAREFMEFHGHELE HTHK IR, ARERER K
F A FERFEE DEIFAE. TEEE A REHTARBEAR,

(FPEAAKREFLE)VAFE AT, BFRAFEFAALEE), 2T A EFR, REKE, ASRA 90 g3
RRIE N A K 4% (880 x 1230 mm), 31 @ 5K A 200 g % £ 4 HL I E 48 & 4% (635 x 965 mm) ¥F 4, A A 15.30 B
Hm., M35 4/, &F 840 L. ~FFKAT, BAL%—F 5 :CN43-1225/R ; B FFA4%E F] 5 : ISSN
1005-8982; B M ¥R A AX 5 :42-143, KIEHT2 A P 6y L 3R By (BF )3T H, T 3R E 3897 F A7 A5 AP L AT
FRFEARITH,

WA B K TR 87 5(F BILKE F 2 &) ZATER, ¥R 4% : 410008

7% :0731-84327938; 1% A : 0731-89753837 ; E-mail : xdyx99(@126.com

»f — B B At : www.zgxdyx.com
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