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Fig. 1 Inverted microscope views of RAW264. 7 cells infected with BCG. A: control; B: infection group.
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B2 BEHREMNRELR( x18500)

Fig. 2 Transmission electronic microscope views of RAW264. 7 cells infected with BCG. A control; B: infection group.
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Fig. 3 Expression of co-stimulatory molecules I-AY(A), CDl1¢ (B), CDI1b (C), H2KY(D), CD86 (E), CD40 (F),
CD80 (G) and CD54 (H), on the surface of RAW264. 7 cells infected with BCG, respectively.
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Fig. 4 Dynamic analysis of BCG stained with CFDA-SE for 1, 2, 3 and 4 days (A) and RAW264. 7 cells infected with
CFDA-SE-stained BCG for 0 (B2), 20 (B3), 40 (B4), 60 hours (B5) and no infection control (B1).
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Fig. 5 Apoptosis analysis of RAW264.7 cells stained with

Annexin V/PIL.
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B 6 Rh123 #1253 4748 B £ 4 A IR PR (L

Fig. 6 Mitochondrial membrane potential analysis of RAW264. 7 cells stained with Rhodamine 123
for0 (A), 1 (B), 3 (C) and 5 hours (D).

(1997) “ ] PI 454 528 \TUNEL L K ZH 2 4 4
Pk i I ( transglutaminase , tTG ) BR80T T Mtb &%
PG AR TR O, 45 SRR, I 4 R N SR -
Jifi Y 3%E V3 & ( broncho-alveolar lavage , BAL) 4] iRz iR/
TR 3 A, MRAh, H3TRv RETS 5 BAAZ 40 Jf R U5
A M ( monocyte-derived macrophages, MDM ) {# 1=,
(SR Vi ONRER oI5 7@ Ui SR (17 7 SD N DS
(BN AES 06 TP T, Rojas 45 (1997)
i1, Mo X} Mtb [ HEHT J1 Fi1 5 J8& 1 32 Beg/Nrampl
DAL 45 ), ok R PR A NO 1y 7= A=, HT Beg/
Nrampl 5[ [7] 26 5 /N B Mo FRAIF ST R B, 4% fih
H37Rv 5 PPD J5, 41 i % BI1OR L B10S 1 4[] F
Tz, TR A5 NO MK, TNF-o B892 410
NO Ry/= A= R 1=, 55 8RS K/ NO,
AREFEAI AL T, KGR Mtb F4K1% 5 NO, {H
AREE ML T2 X UL, AT REAFTE 2 A Y
T, BIACISE BR A Mt 2 E 08 1, (B L2548 1l 534D
I T

Calmette 11 Guerin 1] 13 A (1908 - 1921) (1Y
P, K RDT X AR TE T H R 2 48 A
BCG ( Bacillus Calmette Guérin) £ #E° % . BCG F
HORREL R 4 s 2 B, RD1 X (9.5 kb) JE B Z )
B0 ZIXER S, PR P Mt 32 87 220 A
Ja, MW B J1. RDL XA 11 4 B i3 HE (open
reading frame ,ORF) . H:H1,3 4~ ORF Zgtd—>43 1
RGBT, 7 W R G iz RDL X g i i
ESAT-6 FlI CFP-10 Wi & ., ESAT-6 5 E W &

SRR R BE T w5 1, B R 2 ESAT-6 (1) Mib
SR A P B 2 . Ganguly %5 (2008) 7 4R
il ,ESAT-6, CFP-10 DL K Wi 1. 1 JR & GE 0l
RAW264. 7 40 I 1 15 P4 48 ( reactive oxygen species,
ROS) fyy=4E  [AIB, 38 5 F 9 LPS 3539 ROS 1)
PSR LPS 3755 (1) NF-kappaB 4t i) i X %
ik, Kremer % (1997) " 3, BCG ke A MR 4
JHEL, BG4 B 0 1, AN SR IH T, #UKTE Y BCG
WA 4E e gH 1= B, BCG (1 & il A 2 3 il 4
MIBET i b5 1. BCG &Y )5, fig 194 Al mRNA
M35, A _E 4 bel2 mRNA (%35, A BRI E,
BCG J&yL FLI, 2 faxf IL-10 353 9 T2 A HEHiAE
Mo BCG JBYLJ5 , Az A0 73 Wb TL-10 AYHE ] 5230,
T3 TNF-a, PUAAILIE T2 5 /58N A
Py, 400 2 0 T AT AR SR A W AE A 3 4 A N A
T —Fh R

Mtb J2 i NG I Mo 2 H 35878 E 400, R
¥ Mo 1E18 EHAH AR GUA P AR B, 3 1 22
M. B TS 500 R 5T 1) 98 P RN, 76 5%
PiBL b o WA TR R A BT A, FE DT b 4 52 Tt A7
SRR, AR T 40 MRS o R b, S E SRy
(4 CD8O .CD86 Fl CD40 45) 2 5" Mo %
MY B7 735 T 4 M CD28 4+ By AH BAE H
EUUE T YIRS SN R 2 — Zobifk
5 S PN PR R A R T 4 40 L %) TE R AR BT R
ORI 5 RS 57 7 A AP A0 A T R ) A T 3
Fo TES TR T-5F SR, Zon i i



378

Maozhi Hu et al. /Acta Microbiologica Sinica(2010)50(3)

AR RN R 390 8 T, 5 B AR 25 R A6 A
P W B AR , SRR L S0 75 335 R TH i, PN ek i
BRI B R T B 1, s R g T

AW, BCG B Y RAW264. 7 4l )5 , 41
AR KGR RAF . I 2 5 f T S s vl LABH
8 USRS A WA 9 1Y) BCG, 53 41, BCG Jg e
XoF 24 i 3 ThT 2 31 % 43 A 3R 3K K-, CD40 , CD54 |
CD80 .CD86 .CD11b [ Fe kA i T+ 5, Hivh CD40 45
e gt A, i CD1le 1-A" DI Kz H-2K* W JCHA
MR, X ATRESEI Mo ML R4 2 IRE L. T 21l
(PTG o CDA0 S8 75 G928 i oj 1) B 8 (1% 8
F, HAT LI NF-kB i IL-6  Zh K} 71 CD54 1
PUOHT 2R (L 258, (e UE 4 MU 3% 78 . BCG JER L ),
CD40 ik L, AT fe {2 ok H 5 RAR Y 45 4, i fie
EAR MG FE . X 5 Bl 5 B ) A9 2 K, Annexin V/PI
XS 0 3 A6 0 200 L T 0 Rh123 4600 28 ki 4K 15 s
HLA 25 RAH — B, ARWFIE By S S50 20t 2
5 HEA RIS

CFDA-SE W] 2 i75 4fl Jfd J5E I 7 41 it 79 9% I il 5
R ELAT 4 558 6 i CFSE, CFSE X411 JCFE 1,
A It 40 14 8 B 1 A AR o R T BE— A
i BCG 7 41 P R4 375 Bsf T R0 5 40 it 4 FH A A
KFR, A A CFSE FRid iy BCG gk 4y 41 i &
P RYL 23 h 5, & BCG IR L . B d AR IK
Jui) BCG J5 , ke85 5% 20 h, %47 BCG 14 il 5k
TR, ARSE L 5 60 h 5, A K I A 21 BH 1 A0 i
Wi 25 o ) (4 K, 00T 200 o 080 1 e A A i P
N 5 B R AL T BB 4L Y BCG B0 I8 K.
M4 N BCG % & ik 2> J& i T CFSE 28 G 7E 4l
LN K BCG B E Wi 2 LI B A & BCG 2464
Je ik , AT B — A BT

%% Sk
[ 1] Sing SW, BW.  The

tuberculosis ESAT-6 homologue in Listeria monocytogenes

Christopher Mycobacterium

is dispensable for growth in vitro and in vivo. Infection
and Immunity, 2005, 73(9) : 6151-6153.
Oddo M, Renno T, Attinger A, et al.

induced apoptosis  of

[2] Fas ligand-
infected human macrophages
reduces the viability of intracellular Mycobacterium
tuberculosis. The Journal of Immunology, 1998, 160
(11): 5448-5454.

REARLL, TEEME, ZEEA. 25 8BRS P a8 AT W
H37Rv 5 H37Ra 22 53 RGK Y SE N /R ) o J 4
( Microbiology) , 2005, 32 (3) . 57-61.

[ 4 ] Placido R, Mancino G, Amendola A, et al. Apoptosis of

[3]

human monocytes/ macrophages in  Mycobacterium
tuberculosis infection. The Journal of Pathology, 1997,
181(1) . 31-38.

Rojas M, Barrera LF, Puzo G, et al.

induction  of

Differential

apoptosis by virulent Mycobacterium

tuberculosis  in  resistant and susceptible ~murine
macrophages: role of nitric oxide and mycobacterial
products. The Journal of Immunology, 1997, 159(3):
1352-1361.

Reginaldo GB, Sibele B, Fabiana KS, et al.
Recombinant Mycobacterium bovis BCG. Vaccine, 2009,
27 . 6495-6503.

Murphy D, Corner LAL, Gormley E. Adverse reactions
to Mycobacterium bovis Bacillus Calmette Guérin ( BCG)
vaccination against tuberculosis in humans, veterinary
animals and wildlife species. Tuberculosis, 2008, 88.
344-357.

Ali NE, Stefan HEK.
recombinant BCG. Microbes and Infection, 2005, 7.
939-946.

Ganguly N, Giang PH, Gupta C, et al. Mycobacterium

Improved protection by

tuberculosis secretory proteins CFP-10, ESAT-6 and the
CFP10. ESAT6 inhibit
induced NF-kappaB transactivation by downregulation of
species ( ROS )
Immunology and Cell Biology, 2008, 86(1) : 98-106.

Kremer L, Estaquier J, Brandt E, ea al. Mycobacterium

complex lipopolysaccharide-

reactive  oxidative production.

bovis Bacillus Calmette Guérin infection prevents
apoptosis of resting human monocytes. European Journal
of Immunology, 1997, 27(9) . 2450-2456.

XS, fEEE, wat, 55 RGSL XF RAW264. 7 41 i
SEHE TR0 A T R K . A T
JE24 4= 35 ( Chinese Journal of Cellular and Molecular
Immunology) , 2008, 24(8) . 757-763.

EMG, EHAE, MR, AF HELOBT R AR MHC
I1F1 CD8O 73 ¥ 3R ik By M. 45 — 75 B2 K% % 4k
Journal of Second Military Medical
University) , 2004, 25(3) . 284-287.
Steven EA, Erik R, Mark DW, et al.

innate immunity, inflammation, and potentiation of DNA

(' Academic

Activation of

vaccination through mammalian expression of the TLRS
agonist flagellin. The Jowrnal of Immunology, 2005
3882-3891.

WREERT, gl AR, ZobifA s 5 v A3 1 200 i
TAH PRI 5Y. B 22 2538 (Medical Recapitulate) ,
2007, 13 (14) : 1041-1043.

Tatyana N, Milovanova. Comparative analysis between
CFSE  flow
incorporation tests for beryllium sensitivity. Cytomeiry

Part B-Clinical Cytometry, 2007, 72B. 265-275.

cytometric and tritiated  thymidine



WS - /N 2 i AR RSN R A i O REAS. /A 41 (2010) 50(3 ) 379

Response of mouse macrophage cell line infected with
Bacille Calmette-Guerin in vitro

. 1,2 . 1 1 -1 . 1 1
Maozhi Hu *, Yifang Chen , Lu Han , Yan Ji , Jiayu Zheng , Chuang Meng ,
Haixia Zhou', Xiang Chen', Xinan Jiao'*, Xiufan Liu'

('Jiangsu Key Laboratory of Zoonesis, Yangzhou University, Yangzhou 225009, China)

(*Jiangsu Test and Service Center for Material Microanalysis and Property, Yangzhou University, Yangzhou 225009,
China)

Abstract; [ Objective] To illuminate the response of mouse macrophage cell line RAW264. 7 after infected with Bacille
Calmette-Guerin ( BCG) in vitro. [ Methods] We analyzed the morphology and expression of co-stimulatory molecules on
the surface of RAW264. 7 after exposure to BCG for 23 hours. Then during the different culture time after discard the BCG
in the supernatant, we analyzed the response of RAW264.7 by flow cytometry using carboxyfluorescein diacetate,
succinimidyl ester (CFDA-SE) , annexin V/PI and Rhodamine 123, respectively. [ Results] We observed the phagosome
containing BCG under transmission electronic microscope and RAW264. 7 cells still grow well after incubated with BCG for
23 hours. We found that the expression level of co-stimulatory molecules, CD40, CD54, CD80, CD86 and CD11b, were
elevated evidently, except CD11c, I-A" and H-2K". The fluorescence intensity of BCG stained with CFDA-SE decreased
with the prolongation of culture time, but it was still more higher than unstained control four days later. After removal of
uninfected BCG, the percents of BCG-infected cell decreased and we didn’ t detected BCG-infected cells evidently for 60
h culture. Furthermore, we also found that there was no obvious cell apoptosis for all the time, and the mitochondrial
membrane potential of BCG-infected cells increased early and then decreased to the same level as the uninfected control.
[ Conclusion ] These results would be helpful to elucidate the mechanism of BCG vaccination.

Keywords: BCG, RAW264. 7; apoptosis; co-stimulatory molecule; mitochondrial membrane potential
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