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X #F B BE B EE B Xt B16 far4&8/I\fR Fas/FasL RiARIR MR

LRSS (563003 S L PR GIEHBE 1610031 B BB BRI R )

(=] HIY  HSUEAT H IR BERR (lipoteichoic acid of bifidobacterium , BLTA ) Xif B4 {6, 2% B16 /Nfi Fas/FasL 3
KRR . Jiik K BAAEIE BI6 QUHIIERN T CSTBL/6 /N (n =40) K2 R, R fith B it B 5 T far 8 /N BRURS 1 0 5 AN [RD 39 4
) BLTA, SZEsh#srh 4 41,840 10 H A PR K (X HR) 41 Gk B BLTA (50 mg/L BLTA) 41 H i if BLTA (100 mg/L
BLTA) 21 \ /¥ i BLTA (150 mg/L BLTA) 2l . R MTT 3EAG MRS /1N B CTL 840 15 2 5 S 20 2 Ak e G el 8 41 27
2 CD4 ™ [CD8 * ikt AN AL ) 63515 100 ; F RT-PCR 50 g ZH SURIRAIEZH Y Fas FasL mRNA (3235 481k s e 44k
ZEYL AR Western blot A6 I i fd 41 SURN AR CL 40 Fas FasL 25 (1Y 3RIAAE Mk, 85 SXTIRAT AL, BLTA Ab ¥R 2 frf
IR /INEUT CTL 5 338 B R 3N (P <0.05) , i 4141 P Fas FasL mRNA FEE [ 335 BB B (P <0.05) , T g 984 /) BRI A
ZHZUHY Fas FasL mRNA I HFREHE TR (P <0.05) , M2l 21N CD8 " itk 4 fifd iR £ (P <0.05) , H-HA 7 i
A . CDA ™ WRELAIAE IR JC A WA (P >0.05) . 8518 BLTA GB5@ 3 J877 Fas/FasL R 40, 3458 CTL 40HE Y 215
T A A2 e 2 M R T, G R /0N BRI TR S e kR IR G, T 4w ML P R A o
[kEiIE] 2B R B ZE PR, CDO5 ;T kEL 4 g ; /MR, 538 C57BL
[hEEHES] R73-362; R738.1; R394.3 [ xErtrEm] A
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Effects of lipoteichoic acid of bifidobacterium on Fas/FasL expression in B16 tumor-

bearing mice
Li Furongl , Wang Yue (' Department of Immunology, Zunyi Medical College, Zunyi, Guizhou Province, 563003 ;° Faculty of Laboratory
Medicine, Chengdu Medical College, Chendu, Sichuan Province, 610031, China)

[Abstract ] Objective To investigate the effect of lipoteichoic acid of bifidobacterium ( BLTA) on the
expressions of Fas/Fasl in bearing melanoma B16 cancer mice. Methods  Forty C57BL/6 mice were
randomly divided into 4 groups (n =10) , normal saline group ( NS group) , low-dose BLTA group (50 mg/L) ,
middle-dose BLTA group (100 mg/L), and high-dose BLTA group (150 mg/L). Melanoma B16 cells
(0.2 ml 5 x10°/1) were subcutaneously injected into the mice of the later 3 groups, and then, 0.2 ml BLTA
at corresponding doses was injected subcutaneously at the sites around the mass once a day for 10 d when the
tumor (at least 2 mm X2 mm) was palpable. The NS group was given normal saline at same volume as in BLTA
group. The changes of the killing activity of CTL was examined by MTT assay. The expression of the tumor-
infiltrating CD4 * and CD8 * lymphocytes in tumor tissue were detected by immunohistochemistry. RT-PCR was
used to detect the mRNA expression variance of the Fas and FasL in tumor and spleen tissue. The protein
expression of Fas, FasL in tumor tissue and lymphocytes of spleen were detected by immunohistochemistry and
Western blotting. Results  Compared with the control group, BLTA significantly improved the CTL killing
activity (P <0.05). The mRNA and protein expression of Fas and Fasl. were significantly up-regulated in the
tumor tissue (P <0.05) whereas they were down-regulated in spleen tissue (P <0.05). There were signifi-
cantly more CD8 " lymphocyte infiltration in the tumor tissue in a dose-dependent manner (P <0.05), however,
the infiltration of CD4 " lymphocyte was not significantly increased (P >0.05). Conclusion BLTA enhances
the killing activity of CTL by regulating Fas/Fasl. system, and thus, promotes apoptosis of tumor cells to
suppress tumor immune escape in tumor-bearing mice, thereby it exerts anti-tumor effect further.

[ Key words ] bifidobacterium; teichoic acids; melanoma; antigens, CD95; T-lymphocytes; mice,

inbred C57BL
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Fas/FasL 24002 CTL MR AL R/ BREE RS WRELE IR BATEEEM" . SUSHFF 5 M H:
ZHMO T — SR EE MM T RS R IR 2 R R4 T 52 SR BE (whole peptidoglycan, WPG) fllF
43T JI6 B BE 17 ( lipoteichoic acid of bifidobacterium,
[EE1EE] T 5K, ik (028)68289236; E-mail; wangyue_26@ hotmail. com BLTA ) 25 2 XU FT 18 % H 25 W2 3 1k 1y o B 14, g
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HIEE SRR AT, L% B EAPUMEER, B
A B A4 i R R g2 R R Ak R ) L AR BIF S LR 48
BLTA 4bFEJ5 , fapsed/INERL CTL 4 25 00 15 1, s 2H 41
CD4 " [ CD8 " jhk [ 41 A i) 3 108, LA K Jieb 9o R0 e ik 2 432
Fas FasL. mRNA F1 8 [ K F & & 0922 1k, LB T
BLTA RE75 18 i 5 W Fas/FasL 245, 108 5% i g G 2 3k
i, WA SE BT IR 9 B o

1 w7

1.1 ##

/N6 FR B16 ARk AR = ORA7, 4TI 5 10% /N4
M3 ) DMEM 3575 W 4648 ; BLTA (4% 25 AOBUEE FF 18 v 3R B
TN C5TBL/6 /N, Wi 6 ~ 8 JEi M (18 £2) g5 /N
T EEL AT 43 B YA ( R R A ) A R FD ) 5 8L RNA 42 B
ik #] RNAiso Reagent. RT-PCR it %] & RNA PCR kit ( AMV)
Ver.3.0 .DNA marker Fl17& [ /& marker ( H 4~ TaKaRa 2\ 7] ) ;
RIPA 5 [ $12 U R 3 20 Ak 2 5% 56 Bt 557) ( SE ] Cell Signal 23
F]) s P/INR Fas FasL 25 BEHLA (€ E Santa Cruz A #]) ;
Gabi/NE CD4 [CD8 Z5ildiih, NS B-actin FRIRITIA , HUR B
FRICEDTR P, HUR BEbR 0 ST R BT, DAB & AR5 & R
SABC 7 & (R L8/ 5] ) s MTT F1 ConA (3£ [ Sigma 2
#]) ; DMEM F#3 (3 GIBCO A F]) ,

1.2 7

1.2.1 B Bm i E sr 5 40 3 C57BL/6 /NERL, 2R F B AL
BFERED N4 A, A 10 H AR BER K (KRR 20 IRk B
BLTA(50 mg/L BLTA) 21 , "1 ¥ /& BLTA (100 mg/L BLTA) 4
1RV BLTA (150 mg/L BLTA) 20, BN H0A: 4 09 i) 78 €5 220
B16 4, e AL 5 ISR 41, PBS ¥k 2 UG RS 4 e ik 13 4
5 x10°/L, F45 H/IN B A7 00 R B3 B 4R 0.2 ml, 745 fish Ko b
HUG (5 ~7 d)  MpE /D2 mm x2 mm, & H F/NRIREES A
[F]5f BLTA 0.2 ml, 4% 10 d, [ RT3 BT IR, 98 8 1 4
SEF AR TR K

1.2.2 FpSepEgnfisist T 4 (CTL) RX45508 fpd /MR
TCTA %A HUMGE, FH I C4 400 JH 85 Y 4 8 B A N 4R o)
P20 R, T 10% /A L3 () DMEM &5 40 ia v 4 4 x
10°/L M5 008 40, LA 100 wl/FLANEEF 96 FLAR I EE etk
A 20 pl (55 mg/L) JI 54K 1 (ConA, KW E S mg/L) T
37 °C 50 ml/L CO, 454 F I8 3 d, PS50 FL 5 8 07 41 fe
WAL, & 3 ANEFL, A A T3 BoA K % Ble 4u i, H
0. 01 mol/L PBS Jk#& 3 ¥k, LIS HE 50: 1 Fe il im A L3 14
PR SE AL, IRl A AR A X FR FL L 4% 3 &R £L,37 °C .50 mI/L
CO, MFFEURSEIE IR 24 h, SCEGEE AT 4 h LA S ¢/L MTT 10 pl,
4 h 52 E, 0200 wl —HIEBRIRGIR A, WE D(490) {8, 3
BRI AR =11 - [SRFL D(490) {H - #5004 i %t B
fL D(490) {H]1/ FEANMNT HEFL D(490) {H} x 100% .

1.2.3  RT-PCR il Jiygg A AEZH 2 Fas  FasL mRNA fy 3Rk

FE R RNA 280051 RNAiso Reagent 15607 54824, A i
Je FIBLE 2 SUR BIUE, RNA, # DNA & i &5 47, L cDNA
AR, 4T PCR §74 . 7€ GenBank #& /N Y Fas FasL %
AN B-actin, Fas JENF|H)F 5. Eif 5'-GAAATCGCCTATG-
GTTGTTG -3', i 5'-ATCTAAGGTTCTGCGCATTC- 3’ 348 -
B34 401 bp; FasL 3L[H 5| #1551 i 5'-CTACCACCGC-

CATCACAACC-3', T i 5'-GTTTAGGGGCTGGTTGTTGC-3" , ¥~
1B BEK R 456 bp; B-actin 5|#)F5 . [i# 5'-TCATGAAGT-
GTGACGTGGACATC-3', T Iif 5'-CAGGAGGAGCAATGATCTT-
GATC-3' ¥ 14 F BE K& 156 bp |, Lid5 43 H I Invitrogen 2%
Al A M. PCRYIGIRFR N 50 pl, 484540 94 °C HZEM: 2 min,
94 °C 30 5,55°C 30 5,72 °C 30 5,30 PMES (P NS B-actin
28 MEH) ;35 72 °C 5 min, PCR =Yy B bt v ik 5347
1.2.4 g 2 20k~ Gt ke T i Je 2H ZFURMRELIE Ik 4 240 B Fas |
FasL g 20 41323 () CD4 ™ [ CD8 ™ 4il il (1) = 3k fif /N
FUHB g 2 21, T A S U0 R S AR TR K AL BT RE AT 3%
H, O, A0 3 (S P - 3R 4t ) AL A A% 4 B 3 n 31 28 1 2 5%
AR PR A L, FIRAF TR AR H,0, 4038 )
P A —%$i : Fas FasL CD4 ,CD8 (i B FE#128 1:200) 4 °C i
&, DAB 8, SR AKE 2 4, PBS AU —HiAE i X IR,
Image-Pro Plus 5.0 #{F53 #4811V B0 % FEE
1.2.5 Western blot 43 #7983 F1LIE Fas |, FasL & [1 %15
SR H e 0 AL TUE 2 2 AR, LUK R R, 2R TR R AR A
(Fas: 48 x 10° \FasL:40 x 10° ) #: %% 25 PVDF [, &} )5 23 5)Kr
i BEH Fas FasL —4¢(1: 100) 1 B-actin (1:2 000) fil A PVDF
Hi,4 Cida ; TBST Yeif)a 5 E 9 —hidli &, 7 I k¥, ECL
MR R GG A BEOE , SR T Quantity One 4. 4.0 Bf4%4 ER
AT G B AT IR B AR A B-actin AR LLH.
1.3 %t om

il SPSS 11.5 Geit 2, B L x + s 08, SE 2B
ML J7 22 0 H Ak 3, 2180 B B SR R B I R Oy 2540 0, F
SNK #5155

2 HR

2.1 BLTA 3t B16 #5745 )s &, CTL &M 69 %5 v

2 BLTA Ab3J5 , B16 farddi /)N BB EL AR CTL 47575 P
I B3, XF B 26,50 100,150 mg/L BLTA #4354 23.27% |
23.68% 37.93% A5.91% , Ju L 5 iR (100,150 mg/L) BLTA
ZHHEINTE W G, S IR b, 22 5 B (P <0.05)
2.2 BLTA %} B16 #r4% P B4A 222 18 69 CD4 ™ |

CD8 " ik & 2 it & ik 69 % )

% BLTA AL3L5 88 /)N B b gg 4 23 i 1) CD8 ™ bk 12 48
My ek i B 8 3% i, Hod I 2L 100,150 mg/L BLTA 2 34 Jin iH
WX MALE, ZFAREE(P <0.05); MEHAHN
CDA4 " Ik EL A 3k AR BE RS N, S0 BRAH oA, 2 R T B 3
PE(P>0.05), 131,

#1 FERE BLTA 3/ RIEA LRI CD4* CDS*
HE BRI (1 =10, 1 +5)

215 ch4 + CD8 *
X HEZH 0.14 £0.02 0.13 £0.02
50 mg/L BLTA 41 0.13 £0.03 0.16 +0.04
100 mg/L BLTA 0.15 £0.04 0.24 +0.022
150 mg/L BLTA 4 0.16 £0.03 0.28 +0.042

a:P<0.05 , 534 bi
2.3  BLTA #F B16 47 93 /s R P 93 Fo B& i 40 27 Fas .,

FasL mRNA £k 85 %vh
Z: BLTA 435, il 2121 Fas FasL. mRNA 363K 134 i,
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HBEF BLTA 044 i s W &2, Hrf 100,150 mg/L BLTA
4B AL, 25 RA Gt # R (P <0.05) 5 11 Ik
Fas FasL. mRNA &35 5D, 550 B4R ve , 5% B2 Lok, 22
FAGAE X (P<0.05), WA 1,32,

250 bp—>

M 1 2 3 4
100 })p—bl
M 1 2 3 4
2 000 bp—
1000 bp—
500 bp— <—FasL 456 bp
%(5)8 Eg: B J«<—B-actin 156 bp

2000 o
T 000 bp—
500 bp—

«Fas 401 bp
«—B-actin 156 bp

M 1 2 3 4
0 )—>
% bp—>
3(5)8 Il)p:: «Fas 401 bp
)
100 bi" C ¢ B-actin 156 bp

M 1 2 3 4
i

2,000 bp—

1 000 bp—
500 bp— < FasL. 436 bp
250 Ef:» )} Bactin 156 bp

M:A7 ;1. 5B 0; 2.50 mg/L BLTA %41;3.:100 mg/L BLTA 41;
4.150 mg/L BLTA 41
A B: MFE4LR Fas FasL mRNA %k ; C.D; MAEZEZE Fas FasL mRNA &k
B 1 RT-PCR #7598/ R IPyE F0 R AE A 28 Fas FasL mRNA Ri&

%2 THENBRZAREIRE BLTA 412 5 HyE R AF A 40 Fas,
FasL mRNA fRIZE (¥ +5,n=10)

5 fiRgZH L L
Fas mRNA #55 FasL mRNA 255 Fas mRNA 5% FasL mRNA 355
X HEZH 0.26 +0.04 0.48 £0.03 0.82 +0.04 0.54 £0.04
50 mg/L BLTA 21 0.30 +0.04 0.52 +0.02 0.77 £0.03 0.52 £0.02
100 mg/L BLTA 4 0.47 +0.03? 0.68 +0.08? 0.58 £0.05° 0.48 £0.02?
150 mg/L BLTA 41 0.65 +0.05* 0.76 +0.09* 0.41 £0.05* 0.48 £0.02*

a:P<0.05 , 5 s B4 rkix

2.4 BLTA %t B16 £ 4 s S 95 48 42 Ao B Fas | FasL,
R RF & AT
Western blot Kl Fl G2 2H ZUfb 2= Y 55 R Wow , SRR
it BLTA 4b33)5 , B16 fifJid/NEUMIRI L2 Fas \FasL £ 1585
EIN,MiME Fas FasL A& /0, Horp Jt L 100,150 mg/L BLTA
MBI (P <0.05) , B ERH M, LK 2,33 4,

1 2 3 4
—— — — < ]"2s 48x10°

A Y———-uclin 43x10°

1 2 3 4

«FasL. 40x10°

15 S -ctin 43x10°
1 2 3 4
e — < 'as 48x10°

e Bractin 43x10°
12 3 4

m—- FasL, 40x10°
P Y — (310 43x10°

1:%+#848;2.50 mg/L BLTA #1;3:100 mg/L BLTA 41;4:150 mg/L
BLTA 41
A B: I 4A4R Fas FasL & & %34 ;C D ¥ JE 2847 Fas FasL & & & ik
2 Western blot & il 75758 /]\ FR P FO PR AlE 2B 28 Fas FasL
EA=E 37

& 3 Western blot #;ill phyEE Fn R AE 2B 22 Fas FasL A/
RKiE(n=10, x +5)

iR JVEZHEY
il
Fas AL FasL ERIAGK  Fas EPIAGA FasL (RFIGA
xR 0.31 0.04 0.41 £0.02 0.72£0.06 0.58 £0.03
50 mg/L BLTA 4 0.30 +0.06 0.43 £0.02 0.74 £0.04 0.55 £0.04
100 mg/L BLTA 2] 0.52+0.03*  0.49+0.02*  0.46+0.03*  0.44+0.03"
150 mg/L BLTA ] 0.65+0.06"  0.50£0.03*  0.35+0.04*  0.43+0.01°

a: P<0.05, 5afmarbix

F4 REALLZERKNELE L F0PE M B 4B Fas FasL
FEANRIE(n=10, x +5)

- [z JIbk L A
Fas HFGE  FasL HAEGA  Fas 13RS FasL HFIRA
X HEZH 0.14 +0.01 0.15 0.01 0.42 £0.01 0.42 +0.01
50 mg/L BLTA 41 0.14 +0.03 0.17 £0.01 0.40 +0.01 0.41 +0.01
100 mg/L BLTA £ 0.24 +0.03% 0.25 +0.02° 0.38 +0.03° 0.38 +0.012
150 mg/L BLTA #0  0.29 +0.01° 0.28 +0.04° 0.34 +0.032 0.30 +0.032
a:P <0.05, 5 s R 20 b4

3 it

KEBR MR Fas Fak/KF- 2600 F & i R TR
() TE B 24, T A 1 Fas 223K I S R Rl 22 2%
Wi Fas F 0, dk kAR Py 58 3R Ge 0 L T bR AVE
5 —TJ5 T, BebyRE 4 4 m 3 o HERIA Y FasL 5 yRs 41
ZUNRIE NG Fas ™ R ATIES &, A 05 2 4n i, AT
SEEA R S e ki

Fas/FasL -5 B 40 MLJR T~ 5 g i e e 16 1t OC 2
B, IEHNEOLT, Fas 2288 HEA 302 5 B 0 1Y
GaPETEPEAN L, T VA G I N K CTL 41 B 1) DI e, #E
S LR G2 Sy o e v R E B AR . R mT
it Fas FaRMARE E 4%, (40 MU 732 B, DA 1 0k b A
A R Gext H v BRVE I o g e 25 jF e &
P, Fas JEH ek S 50 8 i ml (2 oF 15 9 0 i o T, f2 o
558 I S AR A M. Fas 35 PR 36 2K 7K S T i 10 A iz 348
AN Fas FEPR A8/ 58 25 26 v] AR J2: 15 46 4N i 396 26 )
- JC R FE A ML 2 —o b Ah, IR 40 i ik /Y
FasL, 3 8 545 5 2 $2 fh 5= A 8 21 2 1) v 658
Fas TJEAYELTE A9 T B bk B 40 1 A1 NK 21, f HLAA
B I3 25 G0 WE DR | B AR 9o 10k 3 1) T L LA
S A S BIRSE K B, R AN Bk 786-0 TEALTT 25
5-FIRMENEVEA T, AT LA L Fas FasL 3k, I HAK .
rHR S IR )5 S RO G &R, LI, MY Fas/FasL
RGER L, oA AR RE TS, nTiESh
Jigea y 7 B A 1Y) S

{HJE, FasL 78 il &g v 12 — 48 X1 81, Hom 7K 7
FEIR BRI , A A& Ibvgd HE OB, TR AK - 25 5 12
MR A= K, B AT BB RH 1k 4T 98 e % i N, Wada
4100 g 3y J2 KA KT FasL (19 B16 M5 2298 Fl P29
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FER AR TR, LS B T TR P ) B0 1 | 25 SR 2 21 2 ki)
7~ FasL IR IR B IR L2000 7 rhAFAE ik L 4 0 1=
Loeffler 257 i B FE U 1 T R kA2 A T4 g I 1
Fas P4 (FasL ) ofc 38 5 0 g 2500 o 45 2R 1 FH 3R 3
FasL (€00 1] bR BE 40 1 - 1 59% 1% /)y BRU2L B o A
82% 1) /)NBR &5 s it g A= 1K, Sarrabayrouse (8] s
KIN, PR UM BI6F10 fIiR 1A FasL, (RS AT
FZYIfes e i B16F10 40 i 35 3k FasL, JFAEVE &
PF R 9 RE S R BB e Jed SRz, 31 #il RhoA/ROCK {55
I, IS B FE bR HE R OB H Y

AT K B, BTLA BEA% L 18 b 7 40 21 Fas I
FasL (9%, FATLARTAOBESE B, BLTA 1] LI
if ) PI3K/AKT 41 il 45 5 38 #% 19 3 4 , f2 33F p53 19
FRIR IR T- I H R survivin B3GR, 2L caspases
B PETH R, 15 S LoVo AMME PR T & =, IR, FRAT]
I, BLTA Gl 3 pS3 23k, M2 5 caspases fiff
T , caspases W& Fas/FasL /S8 7738 B 00 75 1Y i
DU P B3 0, BE SIS R 15 Fas/FasL 45 & 51 (1) 44
M T, SR i i JRd 21 2 Fas/FasL 3Rk 380, fe & 58
I Fas/FasL 2T 09 PTIIE VEH

PG AR e R e e 25, R EE M R 4N
SEIRELARAE . MELE IR O 40 B Fas FIRREAL, 7T LAY 55
Bk FasL (14 [fryaa 20 i %o bk B8 400 Je 1) 8 9, tho ] DA 42 ol
Fas BHYE o 020 M i B R pE R =1 ARFsE & 3
BLTA T 9/ I8 ik 94k [ 401 i Fas/FasL 33K, J& 7 Ui B
BLTA 0] i 2 sk /D 9 B4 200 i 118) 3% 4% 1 384 I AL A& i e
Jiged Bogse , (R A — 25T

HATIAN , e e ihy T, E 22 30E MHC 1
Hor TR &M CD8 " T 4i e, CTL X455 55 g H W i
S CD8 ™ T bk 4 441 b o 0 200 B 1) B R A VE . i
EFRATRIFTATTE > S0, BB R 2 T 4 1 5
TSR WERE A R 2 4 £ R TR S e /)N UMLK 12
2 A $4 R AL OAK £ 440 7 A TL-2 A INF-y, 205
CTL (4316 Mo A58 v far 98 /) BRL 28 BLTA kb 3
J& , MEEIR EL A CTL 54006 R3S 5% , 32 B BLTA fg
BOFE SRR S R G E R, 51 &8 R 0
PER S, A BE S5 30 CTL 40 e Fas, FasL %3k il 2>
CTL Zany B A PR T ¢, B ik T 40 Fas 36
IR R 2 R A1 2 N ik B A IR ] FasL
PR R AN 0 254, T R BOK M an i i = W
Al RESE BLTA VEF T farJ8 /N B, 385 1 o 98 /) B AL ok £
YU ZE IR T TL-2 Fl INF-y 4 2635, INF-y J2 5 155 41
JHO S PR 7, RE TR PR - W 200 i - 1 e ke 45 IR Ab
PRYTIRRE ) AR 3E CTL i, s CTL v L5
ik Fas ()M M 25 &, BT caspase-8, T3 JM
YA PH T, 1 E CTL i nf 3 i H TCR 15 531 b8 441 it

RIEAHUFI-MCH 1 260> T2 5W )5, M5 b Bk
ANt 77 >R HOBURLRE , 76 25 AL RAE T o g 440
fiif . S BLTA 358 B16 £ /I BUAE CTL 1
AW, 5 087 /) A 0 i o 20 i X TL-2
HIINF-y (7R A HARIKR A F—H15E

[RI, i Jed 4 41 CD8 ™ ik 12 41 Jifd 52 ) ) 1 22 ] 4%
i A1 L A0 LR S i CTL 200 X ik 8 4 i g 3% 1 A 1
Wit —PUEW] BLTA G8i%% T 40 is AL, fle kg 241
PR A4 S 1 A B SR P B2
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