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Effect of bacillus Callmette-Guérin on cytotxicity of cytotoxic T lymphocyte from
children with acute lymphoblastic leukemia for killing HL-60 cells in vitro
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266011, China (Sun L-R, Email; Sunlr@ vip. sina. com)

Abstract: Objective To study the effect of bacillus Callmette-Guérin ( BCG) on cytotxicity of cytotoxic T
lymphocyte (CTL) from human peripheral blood of children with acute lymphoblastic leukemia ( ALL) for killing HL-60
cells in vitro. Methods The mononuclear cells were isolated from peripheral blood of ALL children and healthy children,
and were cultured with RPMI1640, interleukin-2(IL-2), phytohemagglutinin (PHA) and BCG. The growth of CTLs was
observed by light microscopy. The proportions of CD3, CD3 " CD4 " and CD3 " CD8 ™ were determined by flow cytometry 10
days after culture. MTT method was performed to detect the cytotoxicity of CTLs for killing HL-60 cells. Results Neither
the cell number nor the volume of CTLs changed significantly within 2 days of culture, but both began increasing on the 3rd
day of culture and reached a peak on the 6-10th days. On the 10th day of culture, the cell number of CTLs in the BCG
treatment group was much higher than in the group without BCG treatment. The CD3 " CD8 * proportion in the leukemia
group was much higher than in the control group. With the effect of BCG, the CD3 " CD8 " proportion of the two groups
became much higher. The cytotoxicity of CTLs for killing HL-60 cells in the leukemia group was weaker than in the control
group. Conclusions BCG along with IL-2 and PHA promotes the proliferation of CTLs and enhances the ability of CTLs in
killing HL-60 cells. [ Chin J Contemp Pediatr, 2012, 14 (3) ;184 —187 |

Key words: Bacillus Callmette-Guérin; Cytotoxic T lymphocyte; Leukemia; Child

RAH(BCG) B—Fh Z I RE e som A, TTHE A 1 AE 5 Mg 40 i 2 10T 0 538 SR B, AT 380 ML A&

B WA i 7 s, B R P IKZS CDA T T R CD8 " T 4 s i o HRT - RA 8 R A W i o

JEL, AR IR I A B R R HE T AR5, 15 v T T R R 5 h g, 0 R X e I o

A EEYE T WK AN (CTL) AR R, WORHIEW], & BIREEIAYT . (AR AE A3 CTL 245 M Mk
[ Yis B3 12011 -08 —07; [ &= HH 2011 - 10 - 07

[fEE i Tl A, 2, it BRI
[mAFEH ] IhL o, EALBE,

. 184 -



914 B3 M b E S RILAEE Vol. 14 No. 3
2012 ﬂi 3 H Chin J Contemp Pediatr Mar. 2012
YRR VE R DA R 5 i e L3 Eb 3, i s £8 L CTL RS . ARAIE TR AN

A IIUT H G AR ASBFF B BCG e

ShR 2 P E A I (ALL) UL e Lo (1 — A SO HEAMBRIR & — A BOWAIN ) 600,

SR I CTL 240 Jf 34 56 /) 52 M, 2835 BCG X} ALL f&
JL CTL §I550
1 #ZRERFE
1.1 HARFEFEHA

VEHR 2007 4F 1 J %8 2008 4F 6 H 5 5 R E
B B B B /N LI R B 58 228 f 1 4D _EARfE ALL
AL 20 B (s R 3.2 2, 5 11 4,
79 i, I TSR ) fd e L 20 51 (X R
W) B 3.5 %, 55 9 B, 4 11 i, Pl AR 4
A IS BCG 43543 276 BCG [l 4l .BCG [ il

a2l TG BCG X BR4L M BCG Xf M4, M4l 5
Xof BRZH LB AR AR IS P AR B e rh 22 S 24 T e
THEE o AR AF IR B2 A0 B 51 254 S
FAE A HAE R .

1.2 MiRFE

1.2.1 hiFzkfsE TCH R AW AL L3 AN E I

10 mL, JIF 2 (20 U/mL) $iiéE, A SE ALY PBS )
FiRE, LA 20 1L AR E2 4 H 53 259, 1120 g 5.0
20 min, WEHCH R (40002, B 13 mL 205, PBS
Ve ,840 g B0 10 min, FUE ICHE H EAUTTEY) , BRI
HEA LA AL (PBMC)

1.2.2 CTL 34 A& ek & AmE 4L
) PBMC # T RPMI-1640 3% 5% i i 5% 21 il v Ji
J5 1x10°/mL, fit A RPMI-1640 % 3% ¥ . IL-2
(500 u/mL) , PHA (100 pg/mL) F1 BCG ( ¥ i Ky
3.75 x10* cfu/mL) , & 37°C 5% CO, B354 h b5
77 10 d, 5 3 RPERIBOT 2 sm 4 R - (1L-2
PHA) } BCG, B§.L» 5 BRUTIE 4 .

WCAE UTE AR, AR AR Ry 1 x 10°/mL, il
ABLLDE B 100 pL, 23 50 A 26 hRIC 1Y 5
PR CD3 ,CD4 CD8, 2R JE K 5 ng/mL, BHGAL,
4°CHRIC 45 min, JH PBS M PR 2 Uk, S8 5 it =4
JH ASC A ) 40 e 3% A (CD3, CD3* CD4 ", CD3*
CD8"),

1.2.3 fmie it i ¥ CTL(2 x 10°/mL) FI#{
2 RS 41 AR (HL-60) (1 x 10°/mL) 45 100 L,
BT 96 FLAR T, B0 A A BEAH A =20: 1, 53 i
25007 210 RIS A4 %) AR, R 1 3 A TR, 43l
A CTL 200 wL FIHE4HAE 200 pL, T 37°C 5% CO, %4
FEAATREFR24 h, FH MTT 325300 7 2000 40 it %o 42 441 i

A HLA
YEA TG

1.3 SitESH

K FH SPSS 12.0 B E 47 43 A , DA 540 FH ¥
o AR (x 2 5) Foom, AL FLBCR F 7 225091,
P <0.05 hESAGIFE L.
2 #R
2.1 CTL RapmEsTL

BB B gL CTL R S48k, %
FEHT 2 d,XF BRI i 4 CTL 4 A 45 i S AR R
WTC B AR, 55 3 R 4G K REZH AN I 41 CTL
YIS I b 38 5, (KR AR R, 6 ~ 10 d 3R, CTL
L AR B A oy =, [BTE  40 f 5 BH , R AR VR
AR, WWE L,

E1 BCG HMFALEFFE 10 RIEFEME( x100) %
Sk R S MR CTL 4 i

2.2 HREETH

B 345 10 K, BCG i B8 20 A1 I35 41 4%
A TC BCG X FRALAN [ 1ML 4 CTL 4 i B0 3% %2
(P <0.01);BCG HIMAHLALFIIC BCG H I 21 53 5]
% BCG XF BRZH FIJC BCG X B ZH CTL 2 ff 45 16 %2
(P<0.01), W31,
2.3 HpRAETH

BCG 1.9 41 F % B 4 f CD3,CD3* CD4 " |
CD3 " CD8 ™ Huf3il 43 51 BH 4. /55 FJ6 BCG [ ML % 4 A
XTHEZH (P <0.01) ;G BCG [ IfilJ5 41 CD3,CD3*
CD4" .CD3" CD8 " Ll % g BCG X 41 B i 7t i

- 185 -



55 14 551 3 1)
2012 4E3 A

W E % &L &

Chin J Contemp Pediatr

Vol. 14 No.3
Mar. 2012

(P <0.01);BCG HIfiyEdl CD3 i & CD3* CD8*
L BCG X B2 W i i (P < 0.01) ,{H BCG [
M2 CD3 " CD4 ™ Lk i3 BCG X B2 B fb [ A%
(P<0.01), WFE2,
2.4 MTT ;£ CTL 4RI R15H

A BCG ()%} BE 41 A A 19 41 CTL 41 g 5%
15 F1 455 BH 5 25 F TG BCG i %oF FR AL A1 10 5 4
(P <0.01);BCG Xf B& 41 F1 JC BCG i HE 41 43 71
¥ BCG [ M4 578 BCG [l 2 CTL 41 Jifl 5%
i1 (P <0.01), W& 3,

(xxs)

*1 &HAEF10d CTL ARSI

51 n AT x 10°/mL)
J¢ BCG %f IR 41 10 3.51 +0.21
BCG Xt 20 10 4.70 £0.43°
J& BCG IR 4H 10 4.17 £0.25%
BCG H Iz 10 5.83 +0.19"°

FAE 5.25

PE <0.01

a: 1500 BCG X A LA, P <0.01; b: 15 BCG X M 4H L 4%,
P<0.01; c: 5 BCG U4 A, P <0.01

R2 LKACDICDI"CD4" .CD3"CDS" LEBIRILLE: (v +5)
25 3 n CD3 CD3*CD4* CD3*CD8*
I BCG XHH#AZL 10 0.720.05  0.11 £0.05  0.55 +0.04
BCG X} a4 10 0.80+0.04* 0.18 +0.08* 0.74 £0.09°
J6 BCG MHIMK4L 10 0.82+0.05* 0.10 £0.09* 0.69 +0.09*
BCG HIAGZH 10 0.89 £0.07"° 0.14 £0.04" 0.88 +0.09"
F {4 6.27 5.19 8.05
P1{i <0.01 <0.01 <0.01

a: 576 BCG X BALLL#E, P <0.015 b: 5 BCG Xf 4 L #%,
P<0.01; c: 5JCBCG HIMLFA HL#, P <0.01

%3 CTL HWRapIR{G RS

(x%5)

20531 n AMid1(% )
¢ BCG % HR 2 10 26.2+1.1
BCG X} HEZH 10 49.9+1.1°
J& BCG [ 155 41 10 20.7 £1.2°
BCG [ 1Mys2H 10 36.8 £1.1>¢

F 1§ 5.67

P <0.01

a; 5 ¢ BCG X HR4L L%, P <0.01; b: 5 BCG X M4 L %%,
P<0.01; c:5JC BCG HIMLFTA HL#, P <0.01

3 itig

BCG NE5H% 4y AP, & 22 D RE Sy o 49 51,
1R AN 05 200 i 5 W, FF Hhy 5 I 400 A 201k
YfEHE 2 45 THI 40, {2 ff CD3 " CD4" T 41 Jig

CD3 " CD8 " T #ufifis5g , Ju I CTL BIR 34 2, 3F-4r b
KEFIAMIE T, 40 TL-2 y- T4 2 (IFN-y) 1 -
JEWRFEH - (TNF-B) , Horp TL-2 A2 T 4t i iy 3
S AWFIEAE SRR R, ALL HOL AN E L 2 A4
PBMC $2F}' BCG J5 CD3 .CD3*CD4* .CD3* CD8 *
FE, UESE BCG (KSR AT {2 #F CD3 " CD4™ T 4 fifd
CD3 " CD8 " T # s , 3 LAJG & b

CTL 45 CD3*CD8* .CD3* CD4 * i/~ i, o
CD3 " CD8 " CTL J&{A& P %k &t & £ 9 CTL W #f,
CD3 " CD4 " fly it /b, #AHESE L CD3 ™ CD8 * 4 fifd
VLT CTL, CTL ZEALAX b Ig i) G2 i I e A &
A, JUH: CTL ol fr e i an it

SR, I B LA S D REARASART , JUH 4
G EETRE A7 AE CTL haE 24", Wl 74 1 1
AN Gy WL T BE . SR T BRBE S N F%, 1M
T 0E 005 A0 P S A TS B A LR A
PU A MR S s E LD T 4N fegse o o

AWFFE SN ALL LAYy [ # CD3 " CD8 ™ L
Bil_- T+, {5 BCG 1l 41 FJE BCG Ik 4l CTL
A S35 5 %E BCG X BRAL FIJC BCG X BRAH AR, #E
I ALL £ LARY7 A B4 CD3 * CD8 " %t It , (H
AN e S e B R L B AR . Yu 257 IR R B
M9 N A0 T7 I B8] W7 I 7 S 2 410 iRV 9T s
CTL 4 sk B 1%, JA R EE N — B[] i BCG
GREIRIT G , CTL I M5  A RE 3R 5 o

AWFFE BN BCG i T 1% ALL Ffi 5 L7 51 E
I CTL 2 ftg 34 2 A A £ HL-60 (4 H, IF H. Giri
2L L A N BCG A EiA T A 2 8L HLA-
B17 Fl HLA-AW33 [HPEZ8 e i v i 32 224 41
HAEMEE AW T (MHC 1) 412 CTL 40 i 21 %
REDIREMI LAl R A W 1 S e IR YT TR 1 = A
MHC T fH5 B B RIHUAIE TS RE iy , v i BRALIA 5%
FEAAE R A IR AR TR T 1/ 1Nak B s 14
1ER .

B R —Fh e s, oS HLIAZH
JH G B, e ML IR RE T, T A I PR i g
B REIRYT I — BB & %

(& % X #]

Bequm NA, Ishii K, Kurita-Taniquchi M, Tanabe M, Kobayashi
M, Moriwaki Y. Mycobacterium bovis BCG cell wall-specific dif-
ferentially expressed genes identified by differential display and
¢DNA subtraction in human macrophages [ J ]. Infect Immun,
2004, 72(2) :937-948.

[2] Fan XL, Yu TH, Gao Q, Yao W. Immunological properties of re-

combinant Mycobacterium bovis bacillus Calmette-Guérin strain ex-

- 186 -



914 B3 M P EYRILALE Vol. 14 No. 3

2012 43 H Chin J Contemp Pediatr Mar. 2012
pressing fusion protein [L-2-ESAT-6[ J]. Acta Biochim Biophys murine bladder cancer[ J]. Urology, 2004, 63(3) : 596-601.
Sin( Shanghai) , 2006, 38(10) : 683-690. [6] Giri PK, Schorey JS. Exosomes Derived from M. Bovis BCG in-

[3] Shin DM, Jeon BY, Lee HM, Jin HS, Yuk JM, Song CH, et al. fected macrophages activate antigen-specific CD4* and CD8 * T
Mycobacterium tuberculosis eis regulates autophagy, inflammation, cells in vitro and in vivo[ J]. PLoS One, 2008, 3(16) : 2461.
and cell death through redox-dependent signaling [ J]. PloS [7] Mathé G, Amiel JL. The roles of adoptive and active forms of im-
Pathog, 2010, 6(12) : €1001230. munotherapy in the cure of children suffering from acute lymphoid

[4]  Yuk JM, Shin DM, Yang CS, Kim KH, An SJ, Rho J, et al. leukemia ; a) underestimation of active immunotherapy benefit, b)
Role of apoptosis-regulating signal kinase 1 in innate immune re- its immunogenetic indications to select sensitive patients, hence
sponses by Mycobacterium bovis bacillus Calmette-Guérin[ J]. Im- prevent chemotherapy’s late effects [ J ]. Biomed Pharmacother,
munol Cell Biol, 2009, 87(1) : 100-107. 2001, 55(9-10) ; 531-542.

[5] YuDS, Lee CF, Hsieh DS, Chang SY. Antitumor effects of re-
combinant BCG and uinterleukin-12 DNA vaccines on xenografted (ATt FREL)

- HE -

MR EFEERR

R E A AR U 208 L8 10 ARMBUIRE , KN4 A RE S T TAR, B g 40 sl $5ic iUk
BEBE A A=A N BRI . BOH i, B Tt Tt ath HACUFEBRBE (2011 45 11 H 7 H, 24290 %), Job 5 5, I8
R . A BRI RS, D O AE H s fR O AR B 08, AR SE H ) Il g e IR BRI, BRI T o

RAR PSS, AT 1921 4 4 1947 AR5 T A P4 BRI R o7 B2 2 B , 45 [ 2 249 M S o I 2 o oo
o PATCHAEILRIASRR) 50— = Jm i A5 DU e ) 2 8 50 T Bt ) o AR DU B 2 LR R R il AT & 1
EAEZ L, GHARAETTE R LR T 3 8 AT AR, B (D7 B2 R 510 R) % 3 4 38, KRB 3080 &
i, HEFRIIP A 20 R4

PR R E A LR A1 B N2 — , — IR — 22 T A LR MR P U i Bt 35, JE
15 B AN T Ay AT T IRA IR TERTSE o 764 B ARG 1 B A0 3 WF 7 %, BEAT 1 240 MO 2 T 1Y
Oy FHE ARG AR N E OHGE TR R 0L B AN T R i R R e K A T R i B R AL R A
0 L 75 ) 235 A TR 2 A 57 T 5 200 s SR A 9 7 S92 s o, L E 5 SR S8 U AR I 1 4 R A
2 i,

AL SIS TS R R A 2 AR 2R D0 , gt 75 T DA g s AR ) BT AR D, R BAR P P 5 R
SRR OB, DA RRON (A E R o B 55 T, 04l TUAE L JC HL ANt A% B 5 B Y R T ARl 2
R A ST R AT o SR ERIAE RIEIARK . JH 2 T4 2 — 3 PR~ 50 P U X Fl Ry T A 18
—i, AEEE ST RARM LT I8, S B DA R ARk R PR LB AR A, AR A LI EE, O R JR
JLE G A T AR BTk

PR ARV LT iR A FE 70 AR, FE M T, AR Y LRHE OS2 Rl Ak, 1Y
JEE2ABE LB iR T LR2 S0 P 45 0 25 A i

REIAALR— 24 BEAOR I | 7m0 1 9 LRI PR & XM~ 3, B — (2 KU 52 N RE ALY R, — 7 e e 148
THCFZIE NG A . Wi — & — TR BATAE R — AR B2 55 AR, JU IS M 15 AR Ay a8 L s, X155 9 A8 e
TS E LA RAENG RS Y B — 22 AT RO B 45 TR T R 508" o i B SR AR AR o, O SIS T e PR
WF b P& BT A BT AR B 2 AR R M I 2R R A FE T . A RIRATHE VT LB B B i i R 45 &
UMY % By BUR BARSE . AT B RS ORI SO TR ) — 2R v A5 2 T S8 ma e L A RIRATTAT LA R RO f) 2 , 474
JURBh C BOA ] 28 5 2 B SO0 A iR A , A AR AR T LRI A L Ml SO [ 2 e R E A e BRI H o I 28
AU HUHIR B R A — AU PN ARG S RT3t B, BT TR kR R A4 2 — FE AR NI AL 4, 1)L 2
BEerdll k.

R 2, WIE AR . BN NZE A28 ORI O ZIERRAL, SR G TZARILEZ
B0 T2 BIMHR I L 4 1) SCI IR 25 7 U P -2 AR I, Dy By ST IRAm L JEU S LR I~ 2 R ¢ B 4 1
B TR A R

(IR 24 Pa 5 — e e LR BEAHAR)
- 187 -





