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£58 W H37Ra T/ BUAK U5 S INDUATAZ 40 I S 2 L& R BIEE

EAHCE LR, PR, B!

(1. BREMA¥EFRE RIGEKNRFHE, K 400016;2. BRERA¥MEILEERGRF, BX  400014;
3. BRERKFERGEEEDIE, HIK  400016)

[# E]8 & PR EHE H37Ra B/ RS =4 (045 51 40 5o 08 1728 B HOX 45 4% 73 B B ( Mycobacterium  tuberculosis,
MTB ) #E B IRGL 4RI 1, o i : Balb/e /NEBEHLS & H37Ra 41 .BCG LA THER K (NS)H , R G 8 S Abse/ N, Wi =4
FfLA3 A ASORG /N BEORSE T S AR TP B A28k s B0/ BRLASUIME 2 40 M A S 3% 36 F) PPD ISR, MITT ok 10 2 bk 28 40 P 64 ) JBi 4
H(SI); ELISA B i3t FiE M IFN= v ; %38 /54565 8 &, MTB 8k H37Rv 2/NEU 5,4 BEASE/N R, % /) B
MEFT R, WELGEE/NE X MTB #EHI/EH . 45 & :H37Ra %8 /NEUEIE CD3T 40 .CDAT 41 E R 5k (41.63 =
1.68)% .(27.08 +0.58)%, BEE T NSXIHL (38.34 £0.74)% .(24.37 + 1.60)%(P<0.05), H37Ra HE L INE CD3T 4011
CD4T 40 5 CDS'T MM E 2 R A RREHE T BCC SB[ E RT3, MME M ST IFN- v /KR
Y% ¥ H37Ra Sy 4] B35S T NS SR (P<0.05) B8 & T BCG HyE 4, B 4 FJf5 H37Ra /NET R B 5 NS XA
HB T 0.954l0g, CFU, £ 574 B E M (P<0.05), 5 BCC HZ MER L BFH(P>0.05), %4+ :H37Ra RE/NRET ISR
Pt SR A AR N, fe IR F bk H37Rv MXtEs , H 43R5 BCG AL,

[ 817 454 AL FF T s H37Ras SRS 0%

[FEEHSHEZELESRI2.12 [ Sr#k4RinaG JA [ %75 B 88 12007-09-28

The cellular immune responses induced by Mycobacterium tuberculosis

H37Ra in mice
WANG Shu-ling,et ol
(Department of Clinical Hematology,Key Laboratory of Clinical Medical Diagnostics of Education Ministry,
Chongqing Medical University)

[ Abstract] Objective:To investigate the cellular immune responses induced by Mycobacterium tuberculosis H37Ra and examine
its protective efficacy against MTB in mice. Methods:Balb/c mice were divided into H37Ra,BCG and NS groups randomly,and
intracutaneously injected at caudal region with H37Ra,BCG and NS respectively. At 8 weeks after immunization,some mice
were sacrificed,and the percentages of CD3'T,CD4'T and CD8'T-lymphocyte in spleen were detected by flow cytometry. The
spleen lymphocytes of mice were cultured with PPD in vitro; the proliferation of splenocytes was detected by MTT assay. The
productions of IFN—vy in the supernatant of culture were determined by ELISA. After 8 weeks of immunization,Balb/c mice
were challenged via intraperitoneal route with MTB H37Rv strain. Four weeks later,mice were sacrificed,then the bacteria load
in the lung were determined. Results:After 8 weeks of immunization,the percentages of CD3*T and CD4‘T-lymphocyte in mice
of H37Ra vaccination were significantly higher than those of the NS control subjects(41.63 + 1.68)%, (27.08 £ 0.58)% vs
(38.34 £0.74)% , (24.37 £ 1.60)% (P<0.05). Compared with the BCG group,the percentages of CD3*T.CD4*T and CD8'T-
lymphocyte in mice of H37Ra vaccination were slightly higher,the percentages of CD4*T and CD8‘T-lymphocyte were not
significantly different among 3 groups(P>0.05). The proliferation of antigen—specific lymphocytes,the productions of IFN-vy in
the H37Ra group were significantly higher than those of the NS group(P<0.05),while proliferation and IFN~<y were not
significantly different between the H37Ra and BCG groups(P>0.05). At 4 weeks after challenge,compared with the NS group,
the mean numbers of viable bacteria in the lung of the H37Ra group reduced 0.954log,CFU(P<0.05). Between the H37Ra
and BCG groups,there were no difference(P>0.05). Conclusion : Mycobacterium tuberculosis H37Ra could induce specific
cellular immune responses in mice. The immunity effect of H37Ra is similar to BCG.

[Key words] Mycobacterium tuberculosis; H37Ra; Cellular immune response
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VTAERBEE A QW , AL S BriaiR
# (Human immunodeficiency virus, HIV) 5 45 8 £
RGBT H S B 25 RN 1 B, (428K
ERIRILIKE R, RINR FETREARW L AR
M, R KR BCGC BERIPBRAHRAESR N
0 ~ 80% 4552, EEX/NLERBI AR A R, XA
SRR RCR A ELEAE B A 885 BCG ik
BBARER AR SR AR E % (BCG A REA ZO
¥ CD8'T M HEEA K, REF BT
FREVEIRE AN &2 & o H37Ra 2 A RIS BT
BB, X8 FHEX LS, BREEE AT,
5 BCG MLk, H37Ra HAE e B R k. £F
1, 7 A MTB #9 H37Ra R0 BCC HHE
FIRFEHFRRE . AHFFK H37Ra FZ N HJE Balb/e
/B, R TR /N BV PR 5 B 5 S 1 4 B e B AR
RAER R HAR I S, VEM H37Ra VB ARk S5
BRI AT

1 HRS5FHZE

1.1 E£%sHHh

SPF £ Balb/c /MR, 4 ~ 6 A, SE AT (20 + 2)g, B4
RS K F FSFE B R sh Y R AL, ALY 3 4
(H37Ra .BCG F NS 41 A% FAEFRE RERFEERE L
YW EELKE(BSL-3),

12 WHE EEXAMN

H37Ra B4 B AL 2 S Al SR e B, B 52 930205
BCG Ny ¥ A Yyl SR F T ™= & , #it 5 2 2003050401 ; MTB
FHk H37Rv FrAEbkIE B o B ik Y B AR O IFN- y
ELISA AN &R BEED THRAR AR =5, RP-
MI1640 3532 (£ Gibeo A7) ) ; B4 IMLE (FUM N ZFEF A4
/A7) ) ; HEPES ¥ (3 H Sigma /A A) ) ; Purified anti-mouse
CD16/CD32.PE anti-mouse CD8 a .FITC anti-mouse CD3.
PE anti-mouse CD4 iR #| #J 37 BioLegend 2\ &l 7= & ; PPD (
purified protein derivative ZiE BATAEY )M B BE LD &l &
I,

13 WERHER LA Balble I &

H37Ra.BCG F1EEHk H37Rv BFA 0.5ml NS &, 2451
BT RS RS EAE L, 15 18d FRIBUE K BIFH
H37Ra.BCG F1&EHk H37Rv B & THFRF LK E, Ml &
NS Fe4r B A, AR BN Img/ml, H37Ra 4.
BCG 44 R/ KRR B P8 il & 47/ H37Ra 3K BCG
Bk 0. 1ml( HIEERAN 1.0 x 10°4);NS HE /DR ER
EBE LS NS 0.1ml, BEhk H37Rv BE&W A TEAkOE 9
%,

14 EMEHE @i 4

S5 8 FGALFE/ N, H TE R 4 B R A B T N 200
BAGEHF R L, & 5%FCS RPMI1640 535U 1ml BFEE,
IS B I RSN, 1 000r/min B5.0> Smin, F L1, MA
LT AL NIRAE 3ml, IRAT BB 4 ~ Smin, R A MSE 2 RERE,
1 000r/min B.0> Smin, F L& . FAH 5%FCS 1) RMPI1640 5%
FEMLE 2 ~ 3 8, SR)F B 582 RMPI1640 3535 (& 10%FCS .
ZOREERN 100U/m]l W HERERMAN, SARBRER
BT, R IRYREE N 2 x 1054 /ml, 4%E BHIE R EMGE
HRLINRE , 1E A LR KT 95%.

1.5 FRBE T HKE4m e T BEGS Kl

HX 0.5ml J vk € 40 L BB T F A TR , 1 200r/min 3§
AL Smin, Fe L& AMA 99 w1 YeSHBH 1 n1 Fe HiiA(CD16/32),
RZEREIRS, 4°CIEHE 30min, i 3ml BEMRIEVES 2 WK, B0
Lo SRGHNA 98 w1 PRI .1 nl CD3 HLAARFT 1 0l CD4 3
(E 1l CD8 k), 4CHEE 30min, F EHE/E, MA
300 ~ 500 p. 1 BEEW , FR GG, RIRTEAM 1 4
pOpich- o
1.6 FEHRE m L %

96 FLARAIE H RS FLMAMMEW 1001, 584 RPMI
1640 3EFE A EERY PPD 20 p I(ZREER 10 pn gmD) BB 4
RPMI1640 35359 20 1, B RIEPEE T8 3 METL,
FRIEH S SEROAZSL(EFLINFE S RPMI1640 B3R 120 1),
37°C 5%CO, SIMLIEFRFAIEIE 720, BUE SRARE SR 4R, B FL N
5mg/ml MTT 20 1, R BYRRH 38 EBFHIR I 37°C 5%CO0,
MR FRFA N GESRIESE 4h, BESREER, BUD IR SRR, 2
500r/min #§ > 10min, 3 EF IR, B LN P B2 R
100 w 155 R B UTIE IR, IRV R %8s LB YIRS Smin, T B
Y 3 ODs, {8 o BRI ARFTR IIRE 4H MR R
(Stimulation Index,SI)= fill PPD FL ODsy,, I{& / 51 PPD FL
ODsy., B
1.7 FEkemiaiE i Lifd P IFN—y

96 FL 40 M % 3% 4R 7L in 47 MR B 100 1. 58 2 RPMI
1640 FEFRAEEH PPD 20 w 1(ZHRE R 10 p g/ml) , FATHL
3ANEFL. 37C 5%CO, ZIMUIEFEAIESE 72h, BUD MRS
#,2 500r/min B> 10min, Y FIE 557, B —40°CIKAE
WEAR ., AMESF EEB P IFN-y WENE %
IFN- v ELISA i®F| & BT,

1.8 H37Rv F#sE 5%

5 8 FEJS , Al 5 x 106CFU MTB F#k H37Rv B BB Z
KRR R, 4 RS AFE/ R, T/ NIRRT A R
19 %itdam

K F SPSS11.5 $AF AT vH AT, BT A S8 A Y%K +
PR (x xs) R/, WIERBE R EZ 5 1 SNK R34
;1L P<0.05 HZEREBEHITERE L.

2 &% B
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2.1 FRRET HEC M BEGHT

H37Ra %%/NR 8 A5, B8HE CD3°T 4liffe .CD4'T
MBS 45850 B8 (41.63 £ 1.68)% .(27.08 + 0.58)
%, 5 & =T NS ST HRZH (38.34 £0.74)% .(24.37 =
1.60)%(P<0.05), H37Ra /NS AE CD3*T 40
il .CD4'T 4}l & CD8'T LA & 4r FH A RFRE
T BCG /MR, HERIGE B (0.
05). W% 1,
22 MM mRE AL B

H37Ra .BCG #y&/NER 8 J& S5 , BE I X 40 i 7
K522 PPD HIWA S B 2 558 (P<0.05) ; NS Xt B4
/B S 4 ML 5 AN BH 2. . H37Ra Sy /) BRI EL
4AME SI B = F BCG @l , B LR EHZER (P>
0.05)( 2).
23 M EmARE R LR [FN-y #9536 KF

H37Ra & BCG %% /N 8 JE 5 i bk X4 4 e 7
{A 52 PPD 8% 72h J5 IFN-y BB B EE T
NS % Bi£H ( P<0.05) ; H37Ra i 4H 8% 5 T BCG %
JEH , R EGIFE X (P>0.05), WK 3,
24 HHHITRvEXFNR4BEWERTEE

o /NRBEERR H37R Wit 4 JAG /D BUITHEZH
LU BEFH BRI EE R L3R 4. H37Ra /N EUIZH
LA E 5 NS XT R AU TRE 0.951gCFU, 257 AH
BEH (p<0.05), {85 BCC A IAI£ 7T BEH:
(P>0.05),

GO & S

T4 3 45 Tl Y 5 AR T B BIF T AN BT DA , 4
EHRT AN DNAEE E4 BCC %, BE
A A —FEEBUR BCG BIBSEEE Y, R
RITRRH W R A A KT A AT L
S EREEME/N FEEN AT KBS, DUR
LRSI R R R IR AR R R
M, —BEEHERARBUERBSTERRE R  Fi
PE s th g 2k, BRI LA A 18 TR 9% 1 T e R A A
PRI A AL B R T o

H37Ra % Steeken ZFWT 1934 4EM\ H37 &8
K15, BA &bk H37Rv WA i, (B N F ik
35, BCG B 1T MM RIBT ARl A BRI 0855 , Bt

R1 NERMETHBAMEITENAKT(x +5,n=5)

26 31 H37Ra £ BCG#H NS X B2
CD3*T% 41.63 £ 1.68* 41.10 £ 1.60* 38.340.74
CD4'T% 27.08 £ 0.58* 27.02 + 1.22* 24.37 + 1.60
CD8'T% 12.69 £ 1.08 11.17 £2.12 10.05 £ 1.92

¢ 5 NS XHRAH I, P<0.05

F2 PPDEZM/NRRHEEMISREEAETE(x +5,n=5)

5 H37Ra #H BCG NS X BB 2H
SI 2.16 + 0.52*% 2.02 £ 0.38*% 1.47 +0.10

% 5 NS XTHEH H#, P<0.05

F3 BHEHA PPD M RIBUS IFN—y 95K E(x £ 5,n=5)

20 31 H37Ra #H BCG A NS X B2
IFN- v (ng/L) 97.55 £ 7.02* 88.61 + 5.89* 18.75 £ 1.95

% 5 NS X B4 L, P<0.05

T4 MARTHREB(x +5,n=5)

5 H37Ra 21 BCG A NS X BB 2H
it Pk 467 B B 5.536 £ 0.294 5.339 + 0.304 6.490 = 0.298

"5 NS 3T ERAH AL, P<0.05
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/b7 RD1 1 RD2 X345 /) ESAT-6 .CFP-10 A
MPT64 Hi 2 H i, i H37Ra #£7E RD1 1 RD2 X
B9, X H37Ra HAUEEHRLT 3 B,
PR E T RELL B 2B 3o

VAL SR AR EERKE THEHARNS
ARG So0E . MTB 20 A B S , Al i B gk
Y E VA0S , MTB =AM BUR MY B, 7T 4 3 &
MHC-II 281 1 69 FiR B EIEVER CD4'T 4l
1 CD8*T 409, 7E4LH) CD4'T 4AM =4 IFN- vy FI
IL-2 Z 40BN 7, Hoh IFN- v AT 415 1L B 4
AR H ARG M EREAY MTB™, CD8*T 41 i iR
FIER ARG, B S AT, BER MTB A KRB, 5T
WP FR B A R % MTB WiAZ 2 S WA e A
CDS'T # i th B4/ I IFN- v . BRF=A 4 F
A, CD8'T 4 i B B Bt R L ¥R A , 338 33 B 2
LR B BRI K (Granulysin ) 5 72 15 il B YL 4080
CD3 BFrA MR THRERERER, RITAEEE
H37Ra %88/ BUE BEIE CD3*T 41 .CD4'T 4118 5.
ZH T NS xR, %8 H37Ra S/ MRS RER R
BBV T Wk 40 M B LR, AT = A B a5 AR
PSR, H37Ra /DN EUS PEAE CD3'T 485 .
CD4'T 48 i Bz CD8'T 40 M8 15 43 R ¥ AR 72 B b
BT BCG % /ML, %9 H37Ra I BEH BCG HAE
¥ CD4'T.CD8'T 4Hfu, AT = A= i i AR i fE 4
#E. PPD HF 5 IS0 2 40 MU G 58 ) W Fl IFN- v 19
43K, B AH H37Ra F1 BCG —RETE/N AN
VR T RRCIZ , 2808 B F B R e 8
T E RN RSN,

Orme ZEMHA N £ 4 ~5 H/NE N 1 HHLH
o SR A ZEHE R RE (5 A AeT B B T B 0. 7logo
CFU M AE R . &R EIMFE H37Ry Bt 4

J& ,H37Ra S /MR NS X BR4H b 8 i 4 4 AT o
& T F% 0.954l0g,,CFU, 48] H37Ra F1 BCC — k4
3%/ BUG BE I BBk H37Rv i, B H37Ra
F O REVE AT RIS

2 * X #
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