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Study on antitumor effect of recombinant hIFN-a-2b-BCG in vitro

WANG Li—ning, FAN Xiao—dong, SUN Er-lin, LI Na, LU Bing—xin, LEI Ming—de, DING Na, SUN Yan, HAN Rui—fa

(Tianjin Institute of Urology, Department of Urology, The Second Hospital , Tianjin Medical University, Tianjin 300211, China)
Abstract O bjective: To study antitumor effect and mechanism of action on recombinant IFN —a —=2b -BCG  (+BCG )in witro.
Methods: Effect of rBCG on bladder tumor cells was observed through transmission electro microscopy and microscope. Acridine orange
staining was used to observe the tumor cellsmorphology by fluorescence microscope. Growth inhibition rate on tumor cell was detected by
MTT assay. Effect of rBCG cultures on secretion of Th1—type cytokines was detected by ELISA assay. LDH release assay was applied to
determine the lethal effect of active lymphocyte which was stimulated by BCG on tumor cells. Results: The rBCG group showed significant
changes. MTT showed rBCG inhibited the proliferation of bladder cancer cell, and more active other groups. RBCG cultures affected the

section of Th1 cytokines. And rBCG could enhanced the lethal effect of lymphocyte on tumor cells. Conclusion: The rBCG may have more

immunomodulatory properties, anti—tumor effects and cytotoxicity in vitro.
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1.2.1 YHEMAIHIESE  BCG BYRESE . THO 35353k
50 mL Hll A 1 mL rBCG & BCG,37 °C, AR,
150 v/min $&IR NELLE G 355757 d ZEA e —AC R
P L O R R B, RIS I T PBS, I
A600 i 1.0(2 2.7x10°CFU ) T 525 .

AT LR T L 25 45 7 SR AR MR R BN R
HOFTEEAINE I 5 2 B B 000 B AN, 37 °C.
TR 5%CO, S5 AR RS 4 h, WSCEE I B BE 40
Ji, 5 W i G TRORG: 285 T 0 85 P A T 2 < T H8 2001
Y, WG PEAE 95% LA I

[ deE AR ) B3R 4L W T IE IR (B 10%
IR IMLE ) RPMI-1640 35373+ 0T ) , SE6 FTH R
PP Erhi e 20 RPMI-1640 5532383555, LIS
XX BCG I A2

BOSEUA: KR A, Kigroe ehieEfs, L
SEEGZORIE 0.010D 435I 1BCG #l BCG,F 37 C,
5%CO,, 1 FNE B AR rh 15 5% 24 48 F1 72 ho LI
PBS (AMMEIE N2 FIXTRR, 2357 S L BT Ao ot
EERTA Gl DUk~
122 BHHRBEASAMN & DT W
ANTRIBS R T BCG X e e 440 B 52 o 325 555
FEL B LEE « 1] £ B L B, B O UER DILVE, 2.5% 0%
TREBERRZE MR E A, 0.2 mol/L REARERAE R 2 v
B 1%k R I 15, K, SR I 618 At
R R T R B - A R U F Y (5, JEM -
2000EX 75 5 LG8 WL
1.2.3 2Ot AEICH I IER YL . Rk 7 B
6 FLAR T, i s 240 B AR, R A L o8 A U BE
FLAN 3 mL RPMI-1640 ¥, 220, 18] 8 2 B SR 40
MIEASSEAIEH G, A 0.010D E 4] BCG a4
BCG, HiFedbilnl I, 4% W R IR IE 2 20 min,
(1) PYREFBYLLE 3~5 min, PBS VL ; (2) 1%L HL 5 s,
PBS 3 ; (3)CaCl, i, 3~5 min; (@52 Bl g
1.2.4  MTT LK H 20 BCG X feg 240 ffa AF K 3 4l
B (DXEER I ET B BRI 1x107/mL %
FERERD T 96 LA, K597 6 h SE &MEREfS 3B A
rBCG .BCG .BCG M T # & MR A B (SR PE
IFN-a-2b ## 1 rBCG L iE W T TP 2 B9 AH S5 m
A HREES 0.010D, 38 FUNEE 5 04 b8 240 Bk =5
FIXHIRZE , T 37 °C,5%C0, 15555 24 .48 1 72 h,
(2)HFFLIMA 5 mg/mL MTT 20 wL, 5555 4 h, B .03
3,0 DMSO Fe 53 o BRI S e A IS 2 5
fL 570 nm SEIR IS, BUEEA 6 BIFME . (3) 4
KAMHIE (%)= XFHELH MTT {H-4bFEZH MTT {8 )/

XTHEZH MTT {Ex100%

1.2.5 ELISA %0 rBCG X} PBMC 43 Th1 FIZH it
PR VR T DA f 5 52 3 3 O 6 ol v 44 B
PBMC,rBCG .BCG Fl BCG+IFN—a—2b 43 517E 24 L
M5 PBMC 8555, ek Bl 1.4x 10° CFU/
mL, ZHHIHE SR 1.0x10° cells/mL . {437 PBMC £
FRBIVE R Es FINTIR . 7E CO, JEFRAR %55, 18 12,
24 .48 1 72 h 43 B I BOTHEF7E-70 °Co
ELISA J5 346 A i A F IFN—y \TNF-a FIl TL-12,,
1.2.6  LDH BERURIEAI BCG J47E 496k T4 20 it Xt
iR 20 B R AR, (1) 43 B Ik EL 4 L, o RS 5%
2h, PHREHE R 4x10°/mL; FHEZ BCG S Bk A
BCG HLRIREF= (M EE R 1), 37 °C .5%CO, 1 A i
KEF% 72 ho (2)FLIR N SRR TS 56 AR RSN, A L R
TG A SO0 2 A R AR L G, SR BT e
FEANAL , B LR 50:1, (3) OGR4I S E)
A4S 0.1 mLIR2T,37 °C.5%CO, W H 4 h; (4) L3
37 CHiE 10 min, JIHTAC A RPI I , LHN o oA TE
340 nm P T EEHL 30 s, 1 min,2 min,3 min B A {H.
(5) AMiiEM (%)= L% 4 LDH-L- H A B
LDH-1/f KB LDH-1L~ H 8RB0 LDH-L x100%.
13 %its 4@ R SPSS13.0 Giit ik td:, A
Bl R H ves Ko, 48] LR H] one way—ANOVA
Btr, L P<0.05 R 2Z R A G I2EE L, P<0.01
FIORZERAW B EE L,
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BB AN 48 h s 4l B B AR /N HAR R i
Sl 1 e | 1P= St o S o o5 =9 A i B VNI S 28
JERIA RS 72 h A8 L, 2 mT O K
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Fig1 Cellular morphology under invert microscope
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Fig2 Cellular morphology under transmission electron microscope
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Fig 3 Cellular morphology under fluorescence microscope by
acridine orange staining

2.4 1BCG *F I3 2 fo g s dp ) LB 25 R R 1R
rBCG 5 BCG AH HXT [ Mt e 8 40 fif A5 BH 8 A #0983 22
R (P<0.05), 5BCG N THLZRAAHLL 24 F1 48 h —
HICH B 2257 (P #5>0.05) o A WA KA i R Bt s} ]
FER IS, 72 h 5 rBCG Y A4 K30 ) 3R &
T H A4 4 (P $<0.05)

1 FERAPEAREAEIEE( % )
Tab 1 Inhibition rate of bladder cancer cell( % )

Fsf ] BCG BCG BCG+IFN-a-2b
24 h 29.10% 20.52 30.42%

48 h 57.21% 4432 53.42

72 h 75.12%% 59.30 68.87%

5 BCG 41, #P<0.05; 5 BCG+IFN-a-2b H,*P<0.05

2.5 ELISA # ] rBCG %I PBMC 4k Thl % % i,
HFe4Em 5 BCG 41 M BCG+IFN-a—2b 4 #f
[t ,rBCG 1571 PBMC 7 2E 1Y) hIFN—y 7K1 i 25
hn (P¥J=0.00), £4H[A] 12 h #1124 h fY IL-12 /K3F
JCHI B 255 (P>0.05);2 d #13 d Bf ,rBCG H i &
THAB2 2H(P1<0.05), TNF-a 75 12 h A%
2 ¥A N A TEA 25 55 (P>0.05) s B e 3 A4~
if 8] 45 rBCG 2 TNF —a 18 7K - B 5 i F HoAth 21
(P J<0.05), W.3& 2~4,

#x2 HAFSH PBMC F=4£H hIFN—y BI7K F(pg/mL)
Tab 2 The hIFN—vy secretion from induced PBMC of every group

(pg/mL)
TiH 0.5d 1d 2d 3d
BCG 30524163 307.7#20.1  323.5x12.7  809.4+23.2
BCG 418.4+15.6  675.8+33.5 75354334 2 130.4242.1
BCG+IFN  253.5+132 319.4+13.7 327.1%17.3  732.0+12.4
PBS 185.4+11.7 264.8+11.0 213.7+15.1  209.5%5.7

#£3 HAFSH PBMC F=4EH IL-12 #7kF(pg/mL)
Tab 3 The IL-12 secretion from induced PBMC of every group

(pg/mL)
T H 0.5d 1d 2d 3d
BCG 22324127 358.4+14.2 31424987 2352152
BCG 23444201 3421173  4152+115  331.7#11.7
BCG+IFN  239.7+11.0 361.2¢11.0 305.7+12.8  237.1x13.4
PBS 135.69.7  121.3%5.1  156.5+9.8  123.79.7

*4 FHFSH PBMC P4 R TNF-« 7K F(pg/mL)
Tab4 The TNF-a« secretion from induced PBMC of every group

(pg/mL)
WiH 0.5d 1d 2d 3d
BCG 2251.4+26.7 3 249.2435.7 2 876.5+24.7 1 376.2+11.4
BCG 2248.5+21.7 4 192.7+38.7 3 559.1+33.8 1 889.4%17.5

BCG+IFN 2 263.4£18.9 3 462.8+20.3 2 789.3+21.7 1 412.7+11.7
PBS 1 568.0+15.6 2 074.4x£16.7 1 134.6£19.7 770.5+9.8
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2.6 1BCG i & #k © 2 ot i Bk I 55 20 JEL 64 4
A tBCG F1 BCG I 1) Ik B 20 Ji 3% 43 105 4 D 2%
5,BCG I 19 7 £ 200 0 118 235 475 T 2 s Pk £ 4
WY 2.67~6.74 £%5, J& BCG Y 1.64~2.45 %, J&
BCG+IFN 11 1.25~1.66 1. LR 2751k EL 40
LS PR, AT EJ 40 M Y A 0 05 MR R ARR
(7.60% ) ; Wk EL 40 M 8 A TR B BCG B 7 f5
BV, X ET A A5 15 1R B 1G5 (12.38%
~20.89% ) (P<0.05); kB2 i MR TFN—a+
BCG 1EHG , H A IE AR (15.78%~ 34.72% ) X
3 BCG B 3455 (P<0.05);rBCG A5 16 M 0 SE 16
Y % 15(20.31%~51.22% ) (P<0.05) . 5 A[F] o341
FRBEE F N 2.5~10 L THE BAK 845505 2t 1
5,20 pL BRI, 10.0 wL 4069 BAK R0 PR
(P<0.05).

RS AEIKESTHH S RIBKEEERGEELE( %)
Tab 5 Cell killing activity of lymphocyte stimulated by different

concentration of each element(%)

2H 5 BCG BCG BCG+IFN-a-2b
25 pL 4l 20.31 12.38 1578

5.0 pL 4l 3273 16.24 22.92

10.0 pL 41 51.22 20.89 3472

20.0 pL 41 30.19 17.46 24.11

3 itie

BCG VB —FPid 0y a5 40 S AT i, HA R 5
(R SRR DI RE , XTI e TR A B (AR T TR,
BCG 5 TA Ay 3 01 45 G088 2007 R & # JL A7 iy 1
U, MR YRR AN 45 5 rBCG 8Y BCG HAM/EH T
BR SR g 4, vT LU A A B VR, R
B MR 0, 55 Rajala 25124516 —30. WFo £,
BCG HA B4 s AR M, il 585 BCG
AR I RBS ST B A O, AR
FW] BCG ReM&id 11 52 M 5 R A0SR, 32 17175 1)
M AT A BE f A QISR DR A1 i P R S B A BT

AL, Tois BCG i 42 rBCG X g 40 I i) 5403
AR B TR | b gl 2 a0, Bt B[R] 174 SiE <
BCG X i 20 M () AR A5 R nae o SIZ 56 ok i
JEANEIE S ML UL BCG Al rBCG B 42 H2 fili 44
XoF a2 e A BH S SRR o LAFERIFGE 2 31 BCG 1]
DARRHE TR0 , S 41 S 40 0 DTN i Ay 4
JuAE A BCG Y 4L RE i A% 1 VR Mg 240 At Py 2R 5550,
1 b I 1) S e K I R 114 30 85 P 7 4 R A A
i AR, Mok R AR R,
AR P2 o 200 S 35 v L, e o 200 S P A T
FAG B s e, ARSLH A, vBCG B2 IR i 2m i

B2 R 5t 5 /L | 0 e J55 0 T 9, 52 1 2 i
TER RS, 25 SR At 2 A M B T R A 5 )
7b o 3K [ JB5 IO P e A A4 AR 38 MTT e 45 28—
0, I IDE P T 240 0 ) A I S ] A S A ] A JEE
AN . 5 BCG AHLL ,xBCG XFJB DG a 4t A7 58
B 2 YR RCR , 5 BCG N2 0T e 240 e 400 1
3 (HBEE R AR BERE K, vBCG 1Y B D e
20 A= A AR N s T P2 . AR PBMC
Jr Thl BLARHE N 05 1 rBCG 3 K F BCG Al
BCG TR, W vBCG 7EHIE kL 40 xS %
e reE A ) A DV B v AP
FEAE R Z2 P A0 D] F- 40 IFN—y TNF—a IL-12 11—
18 SFA By 0 P A0 -t A HU e A A Y, mT 28y 22 A
{55 BAEE RIE VIR AR T SO s, 70 A
IFN-a-2b 1) rBCG ] REA B8 AR S Be /R .
b —FINVLRARR XA BCC X bk
il 2 M A D S R PTORE SR, , AN A B SR B R
T 30 T DASE s S A M T i S e R RE o
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£1 BHRLEY3t HeLa, K562 71 K562/A02 4HBRIE5E A5 & 1
(x+s,n=3)
Tab 1 Inhibiting activity of target compounds against HeLa, K562
and K562/A02 proliferation(x+s,n=3)

1Cs/ (pmol/L)

Com. R, R, Hela K562 K562/A02

7a -H Y 1.01x0.21 >100 >1 000
N7

7b -H ‘LNCN 18.98+0.98 45.4622.06 157.29+5.23

7o -H “‘“\—NCN 0,1.02£0.25 7.01£1.01 29.40+3.21

Ila —CH, "'“\_ND] 8.34+0.77 13.24+1.21 109.36=5.55

11b  —CH, "’“\-NCN—Q-mzssztio.sz 8.99+0.99 21.12+1.51
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T AR 5 A4 4B-N-HUwms W A 8 Z A A5
Hela, K562 1 K562/A02 {22 20 itS ) 40 it 2 36 1
ZERLH], 5 MR VP-16 AL, BT & AL &9
YR RIS PR, Hoh AU LN NO, ifE G
Wy, % T 25 19 KS62/A02 40 g B 5 1 15 v L {5
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