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FEARIC Y FAT M BRI . AR (1) 5-FU 2B 50 09 4 0 B Tt S 56 R A S 90 98 9% 56 U A R R
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JPAl) RJGAT 5-FU S kfbyr 4l (fbyrdl) Mmxt Bdl . 45 AR\ 1d fAREE 14 KR, W@ & 41
I35 H NK 40 8@, T 40 3 BF f1 CEA , CA50, CA19-9, CA125, CA242 M35 MM ARic WK T, &8
(1)5 mg 5-FU ZREME 1 RELRRK, H0.85 mg, 563 KK 0.45 mg, HJGAE 0. 25 mg /KP4 5
Fa s 1 B A% B B K3k 14 d RL b (2)5-FU RIS 1 R M3 I8 X A e i 98 40 il Bk PC -
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RSN AE T o KT N SR S e R R AR LR A Y AR K, PR T PL I S 25 o AE b
S GUrh B By A RE B R I P BRGSO IR T AR 5 S S R A0 M A R T A G IR A
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Experimental and clinical study on intra-tumor injection of slow-release 5-FU
to treat pancreatic carcinoma
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Jian-xiong' , ZHANG Qun-hua' , ZHU Yue’

(1. Department of Surgery , 3. Department of Digestion , Hua-dong Hospital , Shanghai 200040, China ;
2. Center of Pancreatic Carcinoma , Hua-shan Hospital , Shanghai 200040, China )

Abstract . Objective ~ To study the effect of intra-tumor injection of slow-release 5-FU on pancreatic
carcinoma cells in nude mice, and on changes in serum tumor markers and cellular immunity of patients with
pancreatic carcinoma. Methods (1) In vitro experiments, the releasing action and anti-tumor effect of
slow -release 5-FU were studied. Measurement of the concentration of effused fluid , calculation of amount of

drug released , and observation of the inhibitory effects of effused fluid on PC3 strains of pancreatic cancer cells
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were perfomed. (2 ) Human pancreatic carcinoma strain PC-3 cells were cultured and inoculated into 60 nude
mice , and were randomly divided into 5 groups according to various treatments received ; NS injection as control group
(A group) , 5-FU (10 mg/kg) IV injection group ( B group ) , stroma implant group ( C group ) , intra-tumor
injection of high dose slow-release 5-FU (4mg/kg) group ( D group ) and intra-tumor injection of low dose
slow-release 5-FU (1mg/kg) group ( E group ) . Tumor size were measured before and 14 days after treatment.
On week 2, histological changes of the tumors were examined. The apoptotic index ( AI') of the tumor cells was
detected by terminal - deoxynucleotide transferase mediated d-UTP nick end labeling ( TUNEL ) and expression of bel-2
and Bax by immunohistochemistry. (3 ) 69 cases of unresectable pancreatic carcinoma were divided into 3 groups
randomly ; intra - tumor injection of slow-release 5-FU treated group ( treatment group ) , intra-venous injection of
5-FU group ( chemotherapy group ) , and control group. The serum values of CD3 + , CD4 + , CD8 + , CD4 + /
CD8 + , NK cells, CEA, CA50, CA19-9, CA125 and CA242 were measured in all patients 1 day before and
14 days after operation. Results (1) There was 0. 85 mg 5-FU released in the 1st day and 0. 45 mg 5-FU
released in the 3rd day. The release remained constant at 0. 25 mg and continued for about 14 days. (2 ) The
tumor growth suppression rate on the 1st day by effusion fluid of slow -release 5-FU was 60.27 % and on the 3 rd
day was 34.25% . Later, it remained at about 25.00% . The tumor growth rate was slower in D and E group
than in other groups ( P < 0.05). The expression of bcl-2 was markedly decreased but that of Bax remarked
increased in D and E group than in the other groups ( P <0.05). The extent of local inflammation and degree of
thickness of blood vessel endothelium was more pronounced in D and E groups than in other groups ( P <0.05).
Al was significantly higher in D and E group than in other groups ( P < 0.05 ). In patients of intravenous injection
of 5-FU treated group, the serum levels of CD4 +/ CD8 + and NK cells were much lower than in H patients of
treatment group and the control group ( P < 0. 05) ; and the serum values of CEA, CA50, CA19-9, CA125
and CA242 in patients of treatment group were much lower than in patients the intravenous injection of 5-FU group
and the control group( P <0.05). Conclusions Slow-release 5-FU can constantly maintain drug-release during
2 weeks of in vitro experment and has inhibitory action against human pancreatic cancer cell strain PC 3. Intra - tumor
injection of slow -release 5-FU can inhibit the growth of pancreatic carcinoma by inducing local inflammation and
thickening of blood vessel endothelium and up-regulating apoptosis of pancreatic cancer cells. Intra-tumor embedding
of slow-release 5-FU into the pancreatic cancer tissue of palients causes minimal damage of cellular immunity , but
can decrease the serum values of CEA, CAS50, CA19-9, CA125 and CA242, and might become an useful
method for treating patients with unresectable pancreatic cancinoma .
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FU ZZ B B T 10mL 2 B2 48, in A 5 mL 0. 1 mol
PBS,37°C i T 24h, it il A, WS /5
E‘J?%tﬂ‘iﬁi,ﬁt%ﬁﬁ PBS ¥ vf 8 3 ¥k, 8 4 X 45 b PBS
ARSI R R S B OR B RR W AR A .
o.sijJu/\ 200mg/ L B N bR S-FULOO WL Hr, i
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FU FI#UH me e (FC) AR 74 T4, DLImA T 5-
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1.2.2.1 MBRERABHEBHEAHN T Z 24 B mg,5%3 KNO0.45 mg; HJ5 7 0. 25 mg /K F 4 +F

Ji 8 A0 M vk PC3 KRG 3% . 2 x 10° A 41 g 43 ) 4% Fh
70 AR AMMBE LT BG4 FMEEKES
4mm x 4mm x 4mm, Fk¥E I K /N — B R EL 60
HOBENL i 5 4, A& 12 Ho (1) # ik 4l
(A ) - 2B B Mk bk 3 S A B3R 7K 0.1 mL/
Ho (2)5-FU #E4 (B 41) :5-FU 10mg/ kg, i A
AFE K E 0. TmL, 28 84 BLPY ML Bk 7 0. (3) &
A A (CH) . (4)5-FU ZREFIMAL (D 4) .
W 5-FU B ¥ 5 Hb Al A JBE R o 988 2 14 9 (4 mg/
kg) o (5)5-FU ZREFIAAL (E 41) 4% 5-FU £ R
F 17 57 Ml AR A B TR P S AR N (1 mg/ kg ) o
1.2.2.2 ¥%0FRB A7 FE  IGI7 A0 G 05 o
KNG 2 JRJG AR BE /N B, 8 BEARS A o o6 BT W& X L
25 21 Il 98 S BB P g E N, L PR 3 RS £ 4E 4
UG R B He AR A R AR B A AL (T ) DA K b B
AN AL R AR AR (D) Sk A7 Ge it . S sie Al Ak ik
W 7E bel -2 1 Bax (9 35 [ £ 35 K F o B A R
K ity % 7% i A T 09 B R 0 AR iC % ( TUNEL) A il
i 96 4 M R T 4R K (AT
1.2.3 s R RL  WBIEIE T 2000 4£1 H ~
2003 4 2 H b A R B A AR R B E IR 1Y R AR
R E 69 B, B 42 i, L 27 B AR 27 ~ 89 ¥
(PALAERE 62 %) o & 1987 4F [E Pr i i Bk T TNM
P T B S3 ), IV 16 Bl . Jir A R R
JE R A, e B IR SE R R, TR T VI BR A
HE 3 (8 53 B . w5 o ks 31 6, o 48 2 fk s 17, %
Gy AR 21 i), K I BE AL 4y B 3 4. 5-FU 2% B
FJE N AR IT A IR IT 4L) « F R o 7 B i R
AR E A 5-FU 22 B ) 200mg ., 5-FU i ik 1k 97
H(FMKAIT A ) : R T 5-FU # Bk % 7 500mg/
d,EZ:5d, WA FRE 2 HHNKTIHITEH
b B W 9 A 97 o 45 AL B M L AR IS L B R 4y
WMEXEFTREMECP >0.05),
1.3 SitEaiE

GER LR £ AR UEX (x5 ) KR, I SPSS
10.0 G 8L 38, SR« K238, P <0.05 Bkl
ZRAH T FEE
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2.1 S5-FUZBRFMENMFEHRIR
Smg 5-FU ZZ R 1| KRB E R K, N 0. 85

T 58 1 MR TR, BT A ik 14 d LA B (B 1) o

1 5-FU G2 B 5 10 1R 0 R i i 26

2.2 5-FU 87 A5 58 £ 18

S5mg 5-FU &R 1 KRB e K, B 0.85
mg, 55 3 KK 0.45 mg, HJ57E 0. 25 mg /K 4 £
T 8 I A% BT RS B K ik 14 d B B 5-FU
RS 1R YR IR R N TR R i 40 B bk PC3 Y
M E K 60.27% ,455 3 KKy 34.25% , LG
TE25% Fedi (1),

R 1 5-FU 2B B0 19 5 98 20 B 1y 1 o] %

i) (d) 5-FU & i (mg) oD {H M= (% )

1 0.85 0.29 60.27

3 0.45 0.48 34.25

5 0.32 0.53 27.40

8 0.26 0.54 26.03
10 0.25 0.56 23.29
14 0.24 0.55 24.66
oy 0 0.73 -
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F2 AW MR RFE AL (o’ x5 )
B
ik EITHT
4L AT 3d 6d 10d 14d
A 61.3+8.0 82.8+18.4 117.8 £20.8 146.4 £23.4 168.0 +10.8
B 60.5 £9.1 71.3 £13.6 94.6 +20.1" 105.7 +18.9Y 119.5 £15.6"
C 59.7 +8.2 84.5+10.2 124.4 £16.5 152.6 £14.7 176.0 £23.2
D 59.3£9.0 63.1+14.5" 74.0 £8.7% 79.4 +18.7% 83.7 +8.9%
E 58.6+8.5 62.7 £6.2" 76.9 £9.4% 82.5+9.6% 86.7 +13.4%
1) 5 A, C4ItHE, P <0.05, 2) 5 A, C 4i#HH, P <0.01
2.4 FHERBRMWELARET 2.6 THEABRMEARATIE
UM EROTGREAANERE ZR L # D 41 F E 41 17 98 #f LAY bel-2 B R & [ R B M

PECP >0.05) ;00 D ALH E 4L 4l 20k 200k e BAR T HAR AL, M Bax AW EBAREINE & T
JOL I P SR RE W R T AL A AL, R Al AL, R AR AL BB T A A 4L (P <

Gt E L (P <0.05)(F£3), 0.05)(#%5),
£33 PCOURBHBANKRERNL 5 PC3 SR bel-2 FI Bax [(FEH (%, v +5)
RN WA AU A bel2 Ba Al
ZHH
1% 0% T% % % % A 60.67 +10. 54 18.83 +3.48 0.62 +0.09
A 8 4 10 2 0 12 B 57.94 +14.97 19.21 £2.18 0.71 £0. 11
B 7 3 B 3 1 1 C 61.83 +13.48 18.95 +1.72 0.68 +0.10
¢ 7 St 0 3T ! 1 D 36.60 £9.27" 37.23 £3.26° 1.0240.171
D 4 8 4 8 0 12 E 37.45+9.17° 40.04 +4.32° 1.06 +0.23"
E 3 9t 4 8f 0 12

Vit 15 ALB,C4LHE, P <0.05
2.7 FRAIEHBEEKFELLE

25 20 B3R T R4S AN I e E R AR KO 22 % TG
WEMECP >0.05) ;3G 97 4 X B2 19 25 020 Jd
R 2ZE S LR EE (P >0.05) , HIRT 4 M
XTI 4L ) CD4 +/ CD8 + Fl NK 4if g /K - B & & T
ik 5-FU fLyr 4l (£ 6) .
2.8 FAFE M FE M ERIE YK E

FE:T 5 A,B,C4lH#, P <0.05
2.5 HEABRMNEKEREZL

D AT E 20 far g o1 B RY b R R R R R K
EHNTHAMMSH, HERARITFEX(P <
0.05) ; 40 M 7r 2L 46 B 7R WK T Hofh & 4 (P <
0.05) (% 4),

F4 PCIBRBHBAEKEL(x £5)

MR AEKHEE (mm®/d) PR (mg) SrEUER(% )

A 7.62 £0.49 0.23 £0.06 1.320.2 2095 ) T R R 4% 1055 b e bR 0 W K O G W 3
B 4.21£0.64 0.18 0.03 1.2+0.3 EB(P >0.05), FAREEIFA F A ML R4
C 8.30 +0.78 0.25 +0. 04 1.4+0.2

: ST ] B 2 F5 4 )
b 7410 98" 0 12 20.01" 0,020 " WY K BAR T A A AT H (P <0.05)
E 2.01£0.29° 0.11£0.02 0.9+0.1° (F7),

Wt 5 A,B,CHLE, P <0.05

F6 HAHNT RGN GBI KT R (x 25)

i) CD3 + (%) CD4 + (%) CD8 + (%) CD4 +/ CD8 + NK(% )
HBIFH(n =25) FAH 50.14 £4.22 31.61 £3.28 30.72 +£5.46 1.02 £0.09 24.26 +4.07
FARE 49.10 +3. 64 30.17 +4.29 29.04 +5.04 1.03 £0.17° 23.79 +4.627
kAT 4 ( n =22) FAHG 50.43 £5.34 31.65+7.86 30.54 £6.25 1.03 £0.23 23.96 +7.06
FARE 52.29 +8. 14 24.15 +8.31 33.41 +£3.30 0.72 +0.43 16.85 +5.06
MFIRL (0 =22) FARH 49.93 £6.29 30.52 +4.96 31.07 +4.54 0.99 +0.12 24.04 +£3.20
FARE 48.93 +3.79 29.40 +4.77 30.72 +2.40 0.97 +0.18° 24.92 +4.037

T SAT4LE, P <0.05
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FTAURHIT ARG MR T (2 +5)
CEA CA50 CA19-9 CAI125 CA242
45 P ]
(p/L) (IU/ML) (IU/ML) (IU/ML) (IU/ML)
I (n =25) F AT 32.45£11.54  132.41 £11.06  142.64 +12.58  97.90 =14.52 66.06 +8.73
FARE 15.22 +4.727  52.65+10.78"  61.39 +7.927 46.48 +9. 027 31.47 +9.637
e lkALIF (0 =22) FAHG 34.21+7.24  139.48 £+14.91  149.34 £19.38  90.48 £18.72 59.53 £9.54
FARE 32.36 +7.83 127.67 +19.74  152.06 +21.85  87.52+17.53 54.20 £10.73
XHHR( n =22) FARH 29.43 £9.46  144.11 £65.27  150.59 +43.67  89.73 £19.81 62.21 £9.69
FAE 31.72£11.89  132.68 +39.68  147.46 +36.48  85.32 +16.48 59.03 +8.39

it SHME T ARG L, P <0.05
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E20: il 11117 2 o <l 7 1| G A s g R
17 DX M gl kHE AR YT, A B R — E AR Gk BT
R TR P B TE G BT R 24 A ) RE v IR BLA 1k
TN 2R REZAL .

H A B AR e 7 L 5-FU (LA 5-FU Sy F= 1)
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[IBZeE L W S R Nl =

Sc i) 4 CEA, CAS0, CA19-9, CA125),
CA242 % 5 Ffr il 3 M0 98 b 10 9 86 & K 0 A 47 19
TR TR R B, A SCR I 5-FU 28 B 9 N A
ANGITHBE T ARG 2 8 R b 45 12 % K F 9
AR, B 5-FU 28 B 5 1R I o 0 N Al A JS TT
i 96 B I A R W WD S s b, L BL I AT B S R
N TE Joy #8948 £F 22 B ik 5-FU AT oK &= 5% 5 s
il i 98 40 B A O

JERR o B E A EE ™ E WA M %2
BT Al gy A B 4 LR Y SR s, ) R R
ALK e 2 T RE Y 4 T ) AR AR KRR 5 b s
i 1 707 B A e L A R i Ak T ET LA s D i R
B s, DA 2% i £h b 9 A B D B2 S S Y G B
AR T B ek bR e A BT R R
5-FU 22 B 50 9 N AH A AR 97 6F i B Ji A8 5 20 M o s
T RE B 52 ) BN A R T S T Re R SR &
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Zi b rak, 5-FU 28 B¢ 500 98 N i 5 T BE g 00 o
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