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[ Abstract ] Objective: To investigate the anti-tumor effects of the tripeptide tyroserleutide ( YSL ) and to discuss its
mechanisms by activating monocyte-macrophages. Methods: To apply human hepatocarcinoma BEL-7402 tumor transplanted
in nude mice to examine the anti-tumor effects of YSL. To apply human hepatocarcinoma cell BEL-7402 to investigated the
cytotoxicity of YSL against human hepatocarcinoma BEL-7402 cell line in vitro. To explore the activating effects of YSL on
the peritoneal macrophage ( PEM¢ ) functions of cylotoxicity against tumor cell lines ( BEL-7402, B16-F10 ) in vitro and to
detected the effects of YSL on the content of cytotoxicity effectors IL-18, TNF-a and NO produced by PEMg. Results: YSL
could inhibit the growth of transplanted tumor BEL-7402 in nude mice, the inhibition rate of 160 pg/( kg * d ) was 44.03% .
The tumoricidal activity of YSL against BEL-7402 cell line in vitro was observed when compared with the control group ( P <
0.05 ). YSL could activated PEMg of nude mice and markedly enhance cytotoxicity against tumor cell lines ( BEL-7402,
B16-F10 ) when compared with the control group ( P <0.05 ). YSL could activated PEM¢g of Balb/c mice and marked en-
hance cytotoxicity against tumor cell lines ( BEL-7402, B16-F10 ) when compared with producing group ( P <0.05 ). YSL
could stimulate the contents of the cytotoxicity effectors of IL-18, TNF-o and NO produced by PEM¢g ( P <0.05 ). Conclu-
sions: YSL had inhibition functions against human hepatocarcinoma BEL-7402. YSL could increase the cytotoxicity of mono-
cyte-macrophages and stimulate producing of the contents of the cytotoxicity effector of IL-18, TNF-a and NO.
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YSL R 250 A7 BR 28 w4243, MTTC Py H 3
TG 5 )M BE A 0.5 mg/ml, JEEEVKE 4 0.5 mg/ml,
LPS( fE 88 ¥ E N 0.1 mg/ml, M H Sigma A7), f54F
MmEWw A/ Hyclone 7], EDTA 4 H Boehringer Mann-
heim GmbH , RPMI-1640 1§ H Gibco 24 7], mIL-18 ELISA
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BMS 23 F),NOC Figik )ikl & 5 AL s e B TR
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1.3 YSL % A& BEL-7402 # BB AR I8 4= K 1 5% i)
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~4 mm® /N 7R BRUIE SR AMI B R 85—/ O, G
IR BHS IR AR T T o K TR MR 4l 211
Balb/c( nu/nu )#f 5, BEHL 7 A AE B E K (0.2 ml/
H/d).YSL 80 pe/( kg + d )41 . YSL 160 wg/( kg - d)
2 YSL 320 pg/( kg + )AL, HA YT 0.2 ml A=
FHERK R, F Mg A 5 I B S E ST, B H 1R,
L2560 do TGS HFIR H 8 H | HUME , 7
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1.4 YSLXARSNE A9 BEL-7402 21 g A= 4 (152 )
BT EE KA A BT BEL-7402 40k , 14 %% 20 i e
JEZE 6.5 x 10 /ml, L 100 pl 50T 96 FLAN MBS 5
M ,37°C, 5% CO, AL 32/ TP {5 97 24 b J5 4350
ARV BE 1 YSL, fif 25 9 24 5 43531k 100,10, 1,0.
1 pg/ml, 735l B 8 A FA7xd AL ; 5% 8 Ay
P18 4 0 5% 35 B LA S [T 1 X6 B, 37°C 5% CO, 20 i 1 5%
AT BIREFE 24 1,48 h,72 h,96 h J5 , ] MTT 4630
I 240 i 44 B 1 L o
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1.5 YSL X454 PEMe ) A 403 b Ja 41 i
Ve s

Hefil FEAR R BE ML 43 Ay A B ER 7K 2 L YSL 160 pg/
(kg + d )4 M YSL320 pe/( ke + d )4, A4 10 2,44
4R T 0.2 ml AEFRER K IR TESY, B H 1K, %
27 d, 425 S5 R H  FHE R AL BE 45 AR L, ¥
D-Hanks & MPENE B, 3 BERE 6 2 ~ 3 min , WCEE Wbk,
1 200 r/min &> 10 min, 35 FIH W, 1 10% FBS 1
RPMI-1640 £ 5% 3L L AN 22 1 x 10°/ml( 5 B 22
YL (0 40 B A7 15 % 98% LA | ), 100 pl/FLINZE 96 FLANAE
R, 8T 37°C,5% CO, BT 4 h, H#E
T ARG RE A0 A, A AR 8 IR L 100 W/ AL, B
Il E 8 AT X AL, BT 37°C,5% CO, B 7 A8
WEE 24 h AERROV AN . KAk F X EE K B9 BEL-
7402 .B16-F10 b8 240 L , 185 4 e B 0 4 x 107/ mil
VEN MR , F B T =25: 1 AR e o5& R AL A ik
JeA A0 AR, 100 pl/FLC 2500 248 B 20 R A1 ), 28007 444 i
HANAGNMIEE F2 3L 100 wl/FLo K5 s FE i i 96 FLAI
M35 FE MR B T 37°C ,5% CO 5 Ak 2E 0 E 72 ho
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2 # R F(P<0.05)F£1),
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Tab.1 The inhibition effect of YSL on human hepatocellular BEL-7402 transplanted tumor in nude mice

Weight of mice ( g) Volume of tumor Weight of tumor

Groups Dosage n Inhibition( % )
Begin End (em®) (g)
YSL 320 pg/(kg+-d) 10 18.70£2.24 21.86+3.32 1.12+0.46  0.87 +0.35% 35.07
YSL 160 pg/(kg+-d) 10 18.53+1.10 20.80+2.57 0.81 +0.35% 0.75=+0.37% 44.03
YSL 160 wg/(kg+d) 10 18.06+1.64 21.34+2.52 1.16 £0.57 0.97 £0.40 27.61
Control group - 10 19.78 £1.45  22.88 +2.37 1.61 +0.51 1.34 +£0.47 -

A P <0.05 compared with control group

2.2 YSL KA AR BEL-7402 404 K A 5200

ANTFHe BE YSL ZEAS [ Bk B X A 98 4 M &R BEL-
7402 AUMEAT —E AN HIVE 50 IR AL A A
PEZEF(P<0.05)( 2 ); YSL AR 72 h i 45 4 5 %
96 4 6L o o 4 PR e P C T 1)
2.3 YSL XF#R R PEMo %43 i 2 4 B AE FH Y 52 0

Ji i 1 B YSL J5 41 BL PEMo X i 783 411 I8 BEL-
7402 HYF AT IHRERS I 160 pe/( kg d),320 pe/( kg -
)P OD (H 5 A4 BEER KN IR AL LU B E P2
(P<0.05), IS YSL 5 #E R PEMe X 8 40 i
B16-F10 [ A i T RE R 35, 160 pg/( kg + d),320 pg/
(kg - d) PRZLA OD {5 4 BER AKX R L3t 3%
PE2ZER(P<0.05 ) #3),
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Fig.1 The inhibition effect of YSL against human hepato-

cellular cell line BEL-7402 in vitro during several period time

F2 YSL XHESMEF AFFREYM R BEL-7402 4852 930 H4E F
Tab.2 The inhibition effect of YSL in vitro against human hepatocellular cell line BEL-7402

x+ s( OD value )

Groups Dosage n
24 h 48 h 72 h 96 h
YSL 0.1 wg/ml 8 0.1619 £0.0050 0.2887 +0.0050 0.4108 +0.0161  0.3357 +0.0050*
YSL 1 pg/ml 8 0.1622 £0.0050 0.2858 +0.0010 0.3968 £0.0194%  0.3390 +0.0248"
YSL 10 pg/ml 8 0.1615 £0.0060 0.2650 £0.0176*  0.3930 £0.0133*  0.3375 +0.0334"
YSL 100 pg/ml 8 0.158 +0.0050“  0.2572 £0.0060%  0.3793 +0.0133"*  0.3253 =0.0408"
BEL-7402 - 8 0.1620 £0.0070 0.2985 +0.0060 0.4723 +£0.0282 0.3800 +0.0189

A P <0.05 compared with BEL-7402 group

2.4 YSL X} Balb/c /Nl PEMe %173 it J68 20 i AE 1 1
Al

JE 0 1 5 YSL J5 Balb/c /Nl PEMe i il 83 41 i

BEL-7402 A5 DI e 558,80 we/( kg « d ), 320 pg/
(kg -+ d)241M) OD {H 54 BEER KX R4 LA 1 2%
PEZF(P<0.05), BEEEES YSL G/ A PEMe Xf
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JJEE 4 L B16-F10 1) 5 Ah D g3 58,80 we/( kg - d),

320 peg/( kg« d)PILLAY OD {E 5 A BRER 7K X} RE 41 He 4

BEEEEF(P<0.05)( WKL),

2.5 YSL X} PEMg 43 TL-1B8 \TNF-o. & NO Y520
INERZ G s 1 5 YSL 5, PEMg 43 TL-18 341,

YSL 80 pg/( kg + d), YSL 320 pg/( kg + d )7 IL-

18 FESAMEIKALER BEEZER(P<0.05);
YSL & fie 42 ¥ /N Bl PEM@ 43 M TNF-o, YSL 4% 5
Y ABREIE E PEMo 20 TNF-ou, 542 BEER K 4 8%
HREMHEZR(P<0.05), YSL &% E41E/H )5
PEMo fig & WUE Z 5 1) NO, 5 X 8 b A e 5 2%
F(P<0.05) %5).

#3 YSL#EREREERT7 d 5 PEMe X BEL-7402 71 B16-F10 IR {5 1EA
Tab.3 The cytotoxicity effect of nude mice PEM¢ activated by YSL in vivo against tumor cell BEL-7402 and B16-F10

BEL-7402 B16-F10
Groups Dosage n - -
x = s( OD value ) Cytotoxicity % x s ( OD value ) Cytotoxicity ( % )
Control group - 10 0.375 +0.0182 17.49 0. 1780 +0.0130% 38.64
YSL 160 wg/(kg+d) 10 0.339 £0.01244 25.57 0.1090 +0.0140%4 62.46
YSL 320 pg/(kg-d) 10 0.307 £0.01224 32.86 0.0782 £0.0370%4 73.07
BEL-7402 or B16-F10 - 10 0.455+0.025 - 0.2900 +0.0150 -

A P <0.05 compared with BEL-7402 or B16-F10 group; A P <0.05 compared with control group

#4 YSL/IREERE{EA 7 d )5 PEMe Xt BEL-7402 #1 B16-F10 9351 F
Tab.4 The cytotoxicity effect of mouse PEM¢ activated by YSL in vivo against tumor cell BEL-7402 and B16-F10

BEL-7402 B16-F10
Groups Dosage n
x +s( OD value )  Cytotoxicity( % ) x s ( OD value ) Cytotoxicity ( % )
Control group - 10 0.416 £0.019% 8.92 0.161 £0.022% 31.47
YSL 80 weg/kg 10 0.364 +0.030°4 20.23 0.131 +0.030%4 44.31
YSL 160 wg/'kg 10 0.403 +0.036% 11.68 0.158 £0.015% 32.84
YSL 320 pg/kg 10 0.359 +0.037%4 21.39 0.123 +0.01344 47.63
BEL-7402 or B16-F10 - 10 0.456 +0.017 - 0.234 +0.004 -

A P <0.05 compared with BEL-7402 or B16-F10 group; A P <0.05 compared with control group

&5 YSL/MNREERRER 7 d |5 PEMe il IL-18 #1 TNF-a S ER & NO %7
Tab.5 The content of cytokine IL-13, TNF-« and NO produced by PEM¢ by applying YSL in vivo after 7 days

Groups Dosage n IL-1B ( pg/ml ) TNF-o ( pg/ml) NO ( wmol/1)
YSL 80 g kg 10 314.775 £45.004° 20.968 +4.770° 111.0004 £9.112°
YSL 160 pg/kg 10 244.688 £49.302 20.492 £4.371° 123.0005 +7. 746"
YSL 320 pg/kg 10 370. 625 +15.723° 18.746 +6.308" 156.0006 = 12.040%

Control group - 10 229.167 £ 14.427 12.000 +3.994 97.5004 £4.200

A P <0.05 compared with control group
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Fig.2 YSL molecule construction
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TNF-o F53 0, 26 B TNF-o S 38005 19 B 6 20 i 55455 i
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