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[Abstract] Objective To investigate potential value of the recombinant fusion protein PstSI-ESAT-6 based
serological detection and interferor-y release assays in diagnosis of tuberculosis. Methods Forty specific pathogen
free (SPF) BALB/c (18—20 g) and 18 SPF guinea pigs were immunized with BCG or heat-killed M. tuberculosis
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H37Rv. And 129 tuberculosis (TB) patients (TB group), 54 non-tuberculous patients with other pulmonary
diseases (non-TB patients) {rom the 309th Hospital of Chinese People’s Liberation Army beween March to August
2012 were selected, 194 healthy subjects were recruited as healthy control (HC group). Peripheral blood mononu-
clear cell (PBMC) and mouse spleen lymphocytes were stimulated with recombinant fusion protein PstSI-ESAT-6 in
vitro. IFN-y-secreting spot forming cells (SFC) in PBMC and MSL and IgG against recombinant fusion protein
PstSI-ESAT-6 were detected with the enzyme-linked immunospot assay ( ELISPOT ) and enzyme-linked
immunosorbent assay (ELISA), respectively. The skin test was performed according to the Mantoux technique.
Results PBMC showed higher SFC in TB patients ((45.022468.03)/2.5X10° PBMC) than in non-TB patients
((11.87+£38.63)/2.5X10° PBMC) and HC ((5.24=+15.46)/2.5X10° PBMC) after recombinant fusion protein
PstS1-ESAT-6 stimulation (F=32. 96, P=0.000). The sensitivity of ELISPOT was 82.2% (106/129), and the
specificities were 87.0% (47/54) for non-TB patients and 90. 2% (175/194) for HC. There was no difference in
specificity of ELISPOT between non-TB patients and HC (y*=0. 45, P=0.50). The Ay of IgG against recombi-
nant fusion protein PstSI-ESAT-6 was higher in plasma from TB patients (mean, 0. 82%0. 66) than in plasma from
non-TB patients (mean, 0. 60%0. 30) and from HC (mean, 0.36340.20) (F=43.60, P=0.000). The cutoff of
Ay of IgG against recombinant fusion protein PstSI-ESAT-6 was 0.49 using ROC analysis. The sensitivity of
ELISA was 62.2% (69/111); and the specificities for non-TB patients and HC were 40.4% (19/47) and 84.5%
(164/192), respectively. The specificity of ELISA in non-TB patients was siginificantly lower than that in HC
(3* =42.60, P<C0.01). All guinea pigs sensitized with heat-killed M. tuberculosis showed positive skin reactions
(mean diameter of induration =5 mm) to four does of recombinant fusion protein PstSI-ESAT-6 and BCG-PPD;
guinea pigs sensitized with BCG showed positive and negative skin reactions to BCG-PPD (mean diameter of indura-
tion, (10.0840.36) mm) and recombinant fusion protein PstSI-ESAT-6, respectively. The ELISPOT and ELISA
showed negative reaction in all mice immunized with heat-killed M. tuberculosis. The ELISA, not ELISPOT,
ELISPOT is more accurate than ELISA in
TB diagnosis. Further study is needed to discuss the value of ELISPOT for active tuberculosis.

showed positive reaction in all mice immunized with BCG. Conclusion

[Key words] Tuberculosis; Early secretory antigenic target-6 (ESAT-6); Tuberculin test; Enzyme-

Linked immunospot assay; Enzyme-linked immunosorbent assay; Comparative study

RIRF VAR IR R RS R L = 12
W5 i LB B B S B IR, AR R TR 4
9701 A 2 05 ¥k (i Xpert MTB/RIF) 1) K2 &
T2 W R EATY AN BE A R B B 45 % 1
I

B g8~ 12 R AT A A T SR SO B A B RS
o i i S R AE 2 W i Gy Can HIV CHBV) &
5T EEAEN . DAV A% o B R 21 &
T BI) 1 25 A% 1 3 A 55 A YRR g I 28 AR O B
DR HY BT 2 Tl R A 25 A LT 212 R
oo AFUHEC ARG U Y U B R R S R U Bl 38 R
Y- TR AFN-y) Bl 5 (IGRAD R4S % 5 3R Bz
JRARES (TST) A] 32 W7 40 i A 5 9 e e i 2%, TST
A WAL PPD Az 8 g IGRA R] Aar ) 3
W IFN-y 19 T 4. IGRA FrR FH BT JE & R4
B (BCG) i 2% Bt 5t B FL I 73 WA 470 I 42 6 (Early
secretory antigenic target-6, ESAT-6) 55 F: B K &
F-10(culture filtrate protein-10, CFP-10) il TB7. 7
(Rv26540)", TST F1 IGRA #6300 20 fifd 428 £h REA
& U E R AR, H IGRA SURFF KR 2 KT
TST" . IGRA FI TST ¥ K G812 Wi i ol 45 #%
i H—Bp g 25, Rv1985¢, Rv3425, Rv0867c,
Rv2389c, Rv2450c, Rv1009, Rv1884c, Rv3873,

Rv3878 il Rv3879¢ &4 J5i ' , IFN-y i3 & 1-10
(IP-10) , 1 410 il 4 2-2 (1L-2) , /98 3R B8 I F«
(TNF-o) JIL-6 . IL-10 2540 g P F ¥ AN GE X 416 3l
PS5 I8 S5 A A3 AT B T AR e 1 2
FEHLH IGRA F1 TST 2 Wi 45 42 v AR S , 1 F 5%
] — T JL L 385 2% 12 W7 R 40 G G2 % 12 W Y di

Ji 5 s (Rl B IR ER 45 A DR 28 LA ESAT-6 43 il i
M52 A IGRA W R ABL R 2 —1 0 EH T
YA B 1 PstS1-ESAT-6 [l i 2% 1 41 i f 53
WHRRIE S R &

BRI %

— BORLCRIE

L. SR BRI - 1056 3l o JC s e o I 4
(specific pathogen free, SPF) 2% BALB/c /N R, 3t
40 H,6~8 JE#r.18~20 g; SPF ik ik 18 H ., &F
HAA R 300~350 g, I EMfEr: , 0 B b at 4E i F
SRS S HARA TR

2.0tk B2 NI ST BCG (IBCG, it 5
201111a063-1) , 1 [ BEARAE Py i it W52 B AT BR 524
A, KIGEER IR H37Rv ok A b E &
i 24 i K E AR



rh E BB 2 s 2016 4F 10 A28 38 %5 10 ] Chin J Antituberc, October 2016, Vol. 38, No. 10 . 807 -

3. ZIRXT4L . (DGR AL B BURICES = O JL
BE B LR F IS E T 2012 4E 3—8 HUA AR
B BEALZE AT ER A VE M IE X 42 . iS22 W A1
45 12 15 Wik v (W S288-2008) 5 fili Sk 122 148 Wi AT
LEA L WAL HE I AIE AR | M i R sk A 2O B ) B
PUIR e (0 B A5 A2 o BT R BE 5% BAR S % SR 16 .
AN ATNIS A% B 129 6] HERR AR 45 %M
RIS A 2 17 19 NS5 A% A T
PUEEIRTT B A (2) AR 25200 4L - 0 HUAigf il 42565
= OJUBEBE I BB 2012 4 5—6 FlfE:
ABEHI2 Ay i ml il 58 1)1 25 A% P R A DG A
A 54 B, il 2 4L SV R iR 2 R
AR X LB A G FR012 . (3D X IR - 2
2012 4F 12 ] AR3E SR A0 filt Bl 1= 194 #4E 0
IR . A BCG KR 5 BCG RIRAI A L4394
126 1 68 & . AT LM ICE S = O JLE Befe
R S A S S LA R

A, JRFVFICES - G5 IR T bk L4 4 i it 6 £ 7
BE 305 (T-SPOT. TB) i & A % & UK A A
Gz & A 0B ACESAT-6) FfidtJ5 B(CFP-10) 1;
AIM 532900 A B R R B 2F R R W
RPMI-1640 3532 (Gibeo) W H At & R A
B F] EAL G 8 PstSI-ESAT-6 A S50 %
W s HRP A1 bt A st B 1eG Skl 3 26 =
Jackson Immuno Research /@l A F1/) B IFN-y
ELISpotPLUSCALP) i 7 & W A i #. Machete 23
5 N4 00 7 E28 40 A 5 38R /) BRI 25 94k 28 400 i 2
BV B R B A P )RR A BR AR A F
BCG-PPD W [ 84 Py il S B9

— Ak

L. f&REEFR BCG(cBCG) il £ « Az BRER /K 75 i
B S BCG UIBCG) #: R T ok B % G B 97 4%
(L-J Bi3R30) | 37 CRi 3% BHVE Y i, W VR 56 e 3
Lo 8538 60555 2~ 3 ] WS B v 5 R S T A L k%
AR PRI, —80 ‘CHRTEF T .

2. HNE LB 40 i (PBMO) 43 8 1 I 3% 4
17 A 2 G KL 2~ 4 ml, FHF 2 B it
EHORARAE B0 2E 4R 15,6 em, 1500 r/min #.0
10 min, B 200 pl I35 F — 30 “CLEAF: #Mim 200 pl
TR A BRER K TR K L SR 5 A SE R R T P A=
BERIK L bR EENE S o FH G B R A R AR R RS
Jel ot s ZEAE I A B 55 A1 J] ot S5 A AR P N B A2 2 i
OB A R B0 248 15,6 em, 1700 r/min
B30 20 min, TG WK W PR FL E & PBMC

)2, 10 ml RPMI-1640 B2 5230694 2 WL B0k 4%
15. 6 cm. 15 000 r/min B.[> 10 min; f 0. 5 ml AIM
B FR MR VR A L B 10 o 40 BB R R 50 4% . B b
WYL T NS SR AE 90 00 LA I L 1R 41 i vk
JEE 2.5X10° 4~/ml,

3. Sbess: BALB/c/NRAPEL 4 41, B4 10
H 0 B2 R i SR 20 mg FAKIE S5 A% 43 AU FF B
H37Rv.500 pg cBCG. A= BER K bk 3 9T 250 pg
fBCG., g 5 Ji , B AL » [7] PBMC 438 il 7%
JELIAR £ 200 D 6 G 4 %8 BE 5 7 (enzyme-linked
immunospot assay, ELISPOT) ¥ il £ 1 J7 #] 1% 5
Pl IEN-y 34 0 T 98k B4 440 it R BiE 557 T ol 4t i
(SFC), BCG-PPD Reisk B iy (1 o i SPEF 2% K
FL(300~350 @) 43 3 41, Bl 6 H, 405 B2 T
0.5 mg fBCG.0.5 mg cBCG. 20 mg K 1§ 45 4% 47
ik H37Rv,

4. ELISPOT. T-SPOT. TB i3 & # >k A
84 I Z5% s S8 3 N 54 BilIE 45 40 & 1 PBMIC,
FUL I A ke AL 40 A 50 pl AIM B33
T CRAMEXT AR | BHAME B VESAT-6 , CFP-10 s & 41
il &8 1 PstS1-ESAT-6 (AIM 5537 W RS » AUk FE
5 pg/mb s BELMA 100 pl 41 E . T 5%
CO, 37 CHFH K (20~24 h), BUH AR 3 £
B B P ik B

A IFN-y ELISpotPLUS (ALP) i 7 & 6 i >k
B A5 1625 k20 B R 194 4 il B % 1 PBMIC, R,
IFN-y ELISpotPLUSCALP) izt 71 &5 I /)N B 1 41
JL F BB B R T AL A 50 pl ATM 5555
(BT IR (EZHEl A H 1 PstS1-ESAT-6 (AIM £
TR RS UL 5 g/ D) BBH 1 45 /)N BRI
YN AL R 5 pg/ml 1Y J] 58 1, PBMC i
ANLHRIE R 5 pg/ml IFEYIEEEE D BSLINA 100 pl
YR, T 5% CO, .37 CIEF 7% (20~24 h),
R TR LR 3 2 2 AR R

A 96 FLARCR FH BRI fo 5 B s 4 CTL
Immuno Spot® UV (EED) H 314 SFC. 24k
Jo A L v 20 L BRE s A > S AL ok i A 2% B
PR E Fp o« BAEXT B FL SFC ¥k 0~5 AN, H
ESAT-6,CFP-10 of # 41 filt &5 85 1 PstS1-ESAT-6
FLIY SFC 55 BT HEFL SFC B 2215 =6 4~ ; ol
P B AL SFC=6 AN, H ESAT-6 ,CFP-10 54
fillA A PstSI-ESAT-6 FLIY SFC =2 5 A XT
MAAL SFC %k, Sz WA BAE . 7 BH P o 4 i L
SFC $i <220 A, W) 13 TCAK



+ 808 - o [ Bl 2% 2016 42 10 A4S 38 %5 10 ]  Chin J Antituberc, October 2016, Vol. 38, No. 10

5. BEIDR G W B CELISAD R 1eG Hifk : (2
P R RS 8 PstS1-ESAT-6 Jy 5 pg/ml,
FL N 100 pl, 4 Cid K (15~16 h), F 0.05%
Tween 20 [BERRZE thEh 1 (PBS-T) AR 3 1K, FHIK
5 min; LN 200 pl & 10 %4 M3 M & [ 1 PBS
(PBS-B), 37 CHEHE 1 hs [d Eyea 3 whm 100 pl
PBS-B #BAME ML (1 + 100 3% /NR I (1 2 500) .,
37 CW¢HE 2 h;[a] B yEAR 3 ¥k, in PBSB # & HRP
Fric P A st B 1gG ik 100 pl (1 : 30 000D,
37 C FE 2 hs R Byt 3 W, BRFLN 100 pl I
TR 20 ~ 30 min, il 50 pd 2 mmol/L H, SO,
Lk RN M 492 nm TG (A ) .

6. 451 B K R R SR 1 56 AT PR iz 3t
R SR EHR D (Mantoux) T X B8 4B 58 %F 42 1)
PR S 00 F2 P9 32 5% 0. 1 ml(5 TU)BCG-PPD, 72 h J§
TV S50 07 20 b Bl 235 S 44 B4, L5 mm
FE A RSN BH A 25 TR L b B 4 i 21 o A 235 S
B E AR5 mm WAy Bl s B . R HUIK B B
228 TR FRBAN 43 550 6] B B2 PN 5 0. 1 ml (5 TUD
BCG-PPD =% 4 Fifil i w41 A5 5 1 PstSI-ESAT-6
(4 B3R & 43 2 B NS 0.1 xg/0. 1 ml 0.5 pg/
0.1ml. 2.5 ug/0. 1 ml H1 5.0 /0. 1 mD), 24 h il
TSR LM sl i 25 - 34 B A% =5 mm B 7 Ry K
S0 B« #57<75 mm Wy g R 32 5 i BAE

=B

K FH SPSS 13. 0 R\ F 47 8l 43t » 230 L
VERFAE B2k (ROC) 1 5 I A AL 50 (G £ )
AR FIWUR ¢ 38 (i ESAT-6 45 fl CEP-10 $if
5473 S 8 24 A s £ 3 A 45 i i 5 PBMIC 4y
W TEN-y 1y SFC % Eb 45, A J6 BCG RIR4H ELISPOT,
T A 1 PstS1I-ESAT-6 IgG., TST #6545 5
B3 L8456 L 3 20N 3 ZH A FP 3% (Tt ) A
KI5 25 53 B CAnEE 4L il 35 1 PstS1-ESAT -6
FIBAS 200 B8 3 AR S5 A% BB AL R 2 (HO) 1Yy
PBMC 43t TFN-y ] SFC £ L3¢, 4580 /8 4 3k
iR B E M HC M hhrHEAm A EA
PstSI-ESAT-6 1 1gG LL#, S sl Wy 52 55 45 2 L 4
85 BB AR S LU BCR B R O R, — Bk 4y
PR Kappa 5381 » FH A AT 2R FHOBUAE 8 AH 543
#t (bivariate correlations), A P<Z0.05 NERHE
TR BUSERR ] Prism 5 #8F§I4E, A B K
& Sigma Plot 10. 0 B AFHIE .

# R

— PBMC {45} 2 5 21 il 15 5 11 PstS1-ESAT -6
PR 5 B TEN-y 1) SFC %

ELISPOT #1 T-SPOT. TB [a]i #0784 {52
B BB E AN 54 1RSS50 -4 5 53 /b ELISPOT i&
Rl 7 45 B2 R 3 A 194 ZAEEEE . 5%
B PBMC (R 4) 2 5 41 fil & 85 11 PstS1I-ESAT-6
I, SFC %5i B I e Tl 45 4% s 21 R it R 4 (5
A 8 1 PstSI-ESAT-6 il 38 f5 & I 43 3l 4
(45.02 £ 68.03)/2.5 X 10° 4~ PBMC, (11.87 =&
38.63)/2.5 X 10° 4~ PBMC 1 (5.24 + 15.46)/
2.5X10° 4~ PBMC; F=32. 96, P=0. 000; %5 ¥ J%
SRR L P=0. 000; Z54% 5 41 5 fd e 4l
HeA P=0.000) (B 1, 258 & PBMC (k44
ESAT-6.5% CFP-10 #il %, SFC % i & &5 Tk 45
R (B 1), ESAT-6 Bt Jit Al 805 Az 0 43 51 Sy
(40. 86+ 47.09)/2.5 X 10° 4~ PBMC 1 (11. 94 +
39.33)/2.5 X 10° 4~ PBMC, ¢t =3.90, P < 0.01;
CFP-10 477 )i 3l 38 f5 #5043 ) 24 (69. 56 £ 93.52)/
2.5X10° 4~ PBMC F1 (10. 74 +23.79)/2. 5 X 10°
A~ PBMC,t=5. 49, P<<0. 01, %5#%4% ¥ . CFP-10
PO 3 384 J5 K I Y SFC %4 (69. 56 + 93.52)/
2.5X10° 4~ PBMC, & T ESAT-6 Hil3# J5 #:0 SFC
B (40. 8647, 09) /2. 5X10° 4~ PBMC HITE 4 it
4 M 1 PstSI-ESAT-6 il 3 J5 & il SFC %k 1)
(45.02468.03)/2. 5% 10° 4~ PBMC, % %4 % it
2 X (F=4.13,P=0.017;CFP-10 ${Jfl 5 ESAT -6
PrE L P=0.01,CFP-10 $i )i S A f & HE A
PstSI-ESAT-6 4 P=0.015), =Fp0 5 fEMIE
i B A 5 1) SFC % [ESAT-6 Hit i 4
(11.94439. 33)/2.5 X10° 4~ PBMC; CFP-10 $i J&i
J(10. 74£23.79) /2.5 X 10° 4~ PBMC; T4 g &
1 PstSI-ESAT-6 2 (11. 87 +38.63)/2.5X 10°
A PBMCIHES, 2 R IG5 L (F=0.02,P=
0. 980) (& 1),

ELISPOT #1 T-SPOT. TB £ W45 #% %% B & 1
TR EE 43 )R 82. 2% (106/129) F1 86. 9% (73/84) ,
B3R 91. 8% (x=0.71,P=0.112), ELISPOT
M T-SPOT. TB 2 Wi 45 #% i i & H SFC (HZ b
PR IEA X (r=0. 73, P<<0.01) ; i2 WAL 45 12 0%
HWY R 5 4y R 87.0% (47/54) A1 75.9%
(41/54), L Wi — B h 89.3% (k=0.68, P =
0.130), ELISPOT f11 T-SPOT. TB 45 3 45 % W5



A [ Bl AR 2016 4F 10 H 56 38 %5 10 ]  Chin J Antituberc, October 2016, Vol. 38, No. 10 « 809 -

3 PBMC 4334 TFN-y (1) SFC sk 05 by B 5
BHE 2 B B — 30 (r=0. 72, P<0.01) . i &R
RS B B, Z2F WG FB X (=
0. 85, P=0. 360 I 5 =2. 21, P=0.140), ELISPOT
WA B & B S Bl 90. 2% (175/194) , 518
LS5 R B R AR 2R G FE N (=
0.45,P=0.500),

480 £ _.*L* %%
A N
g 400} °
§ o
k%
5 320 A
X '’ L4
& 240t ° °
= & °
f 160+ %° °°
A\ o %9
R
S olE . & .
. -
7 ) 0.0
o-& it e K
TB

NPD TB __NPD TB _NPD HC
HARAGEA
PstS1-ESAT-6H R

ESAT-6HTJR  CFP-10$iJR

TB. 458 i3 s NPD: AR 45 00 3  HC fdFE# .~ - P<<0. 05,
**,P<0.01
B 1 ELISPOT #&ill 41 Ji] i 802 1 433 TEN-y ) SFC #iht

BRI BT E A Rl AR ] PstSI-ESAT -6
1y IgG 7KK

LA M PR A G B PstSI-ESAT -6
() 1gG K2 A, Ky (0. 824 0. 66) 17 TR
B 18 34 Ass, 2 (0. 6020. 30) JFIX IR [
4 Awey F1€0. 36£0. 20) J(F=43. 60, P=0. 000) (|& 2),

ROC 3 #fr o 5 A5 0 i 518 R 0. 49, 1l 3¢ 1 &
G B PstSI-ESAT-6 11 1gG /K V- H 450
LR BURE A 62. 2% (69/111) 2 IR 45 w1y
FESEIE R 40,45 (19/47) 2 Wy il B & 4 S5 58 N
84.5%(164/192) , AEL5AZ G B H SR HEA MK BT E
A A PstSI-ESAT-6 1) 1gG /K F-Hi2 Wike 5
BE LA, 255 A GET A1 X (y* =42. 60, P<<0. 01D,

*
3 p— —
et *
S
ogg
3,0 =
3 oZo
I
o o °
O o
e %
o
R %
2 1r 0090
0080
ﬁoog‘”
0
0
NPD

TB: 580 4 s NPD: AR 4520 (3 s HCf@ e . . P<<0. 01
B 2 ELISA I i 2% shhi s 4 fh A 2 1 PstS1-ESAT-6
1) 1gG 1) Asor (8

= BCG #:fp % ELISPOT Fi4 T 41 fil & 55 11
PstSI-ESAT-6 4 TgG Ao 5 B (1 5% 1

7t BCG IR Mg ELISPOT £l i SEC
J7€0.8747.39)/2.5X10° 4~ PBMC, 54 BCG F
SR ERES LAl (1. 675, 69) /2. 5X10° 4~ PBMC],
ERTL 22 L (1=—0.78,P=0.439) (& 3A);
76 BCG IR f@ReEhiE 41 Al 8 1 PstS1-ESAT -6
1y 1gG Kl i A B 4 0. 37 0. 20, 54 BCG F
IR [ A (H M (0.36£0.19) b5, Z 2T
Bt X (1=0.48, P=0.636) (& 3B); 4 BCG
FIR O BCG-PPD i 45 V-3 .42 2 (10. 76 +
6. 56) mm, = T JC BCG FIR{dHE#H BCG-PPD fifi%h
W E % (3.45+5.59) mm, % 54 % i %3 X
(t=7.77,P<<0.01) (& 30),

A BCG RIE W ELISPOT £ /4 45 5
JEh 88.7% (113/126), 5 It BCG FJE 1Y fat FE %
(91.2%,62/68) lL#K, Z R EGEITH¥ E L ( =
0.35,P=0.550); 45 BCG 4 ) fdt & % i = 2 i
G 1 PstSI-ESAT-6 1y 1egG & il (1) 45 5 B H
86.5% (114/126), 5 J& BCG K K & Y filk ffg &
(83.8%0,57/68) lL#K, Z R EGEITH¥ E L ( =
1.87,P=0.170) ; &5 BCG RIE it #% BCG-PPD

A B C

=
O 2071 g 301 .
A S0r bt
= 40F o _ i 2
A | oo S 15F C J(m]j
o 30 < &/ 20f %
% 20F o o° — ° B
0 o0 o0 @ 1.0F )
d 10 0,000 90% ‘M ’ g °o°go°
& 0 -m,,,,m,, R a 101 %0° oogsoo
<__]() r ° ° E\( 0.5 & 09700 089500
=20 F 9 3id o) 2o o
230 o BEB3REE3S 25 s 8 ol
7

FEBCGHR  HBCGFIR FEBCGFHR  HBCGFIR

JFBCGFHR HBCGEIHR

A:ELISPOT; B: i B 417l & & 11 PstS1I-ESAT-6 [y IgG #:l ; C. BCG-PPD iz Jikik s ; * . P<<0.01
B3 AJt BCG KX ELISPOT . Hid 40l A A 1 PstSI-ESAT-6 (1) IgG 46l F1 BCG-PPD 6 4% S BE 1) 5% 1



« 810 -« o [ Bl 2% 2016 42 10 A4S 38 %5 10 ]  Chin J Antituberc, October 2016, Vol. 38, No. 10

F it R B B R 18, 3%(23/126) I F 6 BCG
FIRE (72.1%0,49/68), 27 A G it # B L (=
57.93,P<C0.001),

P9.BCG e /MR K BRiE S HEA A HEH
PstS1-ESAT-6 5 fr2s o 25

TR S5 12 3 BOFF T S P IR B i 2 R s
BCG-PPD fifi £ -5 E 4% 4y (10. 08 0. 36) mm, &
T 0.5 pg HARMGHE A PstSI-ESAT-6 J Jiki 45
(6. 42£0. 74) mm, 25 H G iTHE L (1=4. 37,
P=0.003);1fi 5 0.1 pg FEALFA H ] PstSI-ESAT-6
R IR B Y (6. 58+ 1. 45) mm, 2.5 pg TALFI & &
1 PstSI-ESAT-6 Bz ki % 1) (8. 0 3. 83) mm Fl
5pg EA R A FE 1 PstSI-ESAT-6 ;2 ik ik 55 /9
(7.6741.29) mm . ZRH LRI FE L (F=
1.28,P=0.310) (| 4A), BCG % ¥ K Bk 5
BCG-PPD Rz v . i AN i S A il 25 1 PstS1-
ESAT-6 Rz Jkifge i (B 4A) . BCG g /MR- 3T
T A E 1 PstS1-ESAT-6 11 IgG ¥ BH 4, 1
ELISPOT #3245 4 B (& 4B, 4C) . K K 45 4%

OIS MRS A Rl G E E PstS1-ESAT -6
RSP A S e 1 2 (] 4B, 40)

it i

FHA G HE ) PstSI-ESAT -6 A Ak b it
3. IGRA 24589 . SEALRLA 2 1 PstS1-ESAT -6
IS TEN-y Btk ] ELISPOT A6 i) 5k
BEW] B B T Rv1978, NrdF1, CFP-21, PPE57 #il
PPES9, 1 5 E6 (ESAT-6 18 ~32 fi & %) . E7
(ESAT-6 25~39 fii @ 5% . Rv1985¢ F1 MPT64
FEUE TEN-y Btk F ELISPOT 450 14 f5sk
FEAH AL, 3% 26 T J5 40 B 5 TFN-y B 0t 35 ok H
ELISPOT #6:10 f) U8R B2 Sk 47 90 %6 ~T78. 4060 17180
T-SPOT. TB #1 ELISPOT 12 ¥ i sl 25 2% 055 14 4%
BEEEARRL(H TST i2Wrke 7 B B2 AL T ELISPOT,

Tl AR M 2 Wik A e 2 B R 6
RSB ZY 150 7 AR & s 1 AL LT 2 12
TR S AU P S AR AR 2D . PstSL I
ESAT-6 $t J5L 1) LI 2412 Wi US43 31k 49. 32011

i ] BCG-PPD B
151 0.1 png A Fh-A 2 [ PstS1-ESAT-6
W 05 pg EL4IREAE A PstS1-ESAT-6
a M 25pg EHRAEE PstS1-ESAT-6 4r
—~ B 5.0 ug E4REAE A PstS1-ESAT-6
E | s B
< 10F 4 ab ab ':.N; 3}
i ab N
<y b o
B £
5 b p =
E b D bc € g 1b_
& 1t
<
b b %é .
M N —
MTB ¢BCG fBCG Saline fBCG ¢BCG MTB
c
8 =
— A BB FE bR R 6] —Fh B UK B BCG-PPD 5 K]
B BhiR N Rl EAALA A PstSI-ESAT-6 Wik, Ml FRER R 22 7 BG4
6f B0 EABAEA PsSI-ESAT-6 M (P>0.05) s RAIFEFFRIR 22 A G248 L (P<C0.05), B: L4l
_ A5 E PstSI-ESAT-6 Hi 1Y 1eG, A b BE KRR AN [F] G I S e /)
f RPTEALAS R 11 PstSI-ESAT-6 HUE Y 1eG e MR 7 R F5 2 5
o B X (P>0.05); A FHRRRZEFARITERE L (P
[s5)
2 0.05), C:SFC ¥itig s bR 2R [al—Fh G2 S G e /1N BRI = FP bt I
a a a RS9 43I0 TEN-y 1 SFC $i: ui » M R - B /R 252 R g i 223 L
a
a 2 (P>0.05), Saline: EFfiEh 7k ; IBCG: 7 41 F BCG; cBCG: IBCG &1t 45
i %L i % BCG; MTB. K IG5 4 HFF I HBTRy
G

Saline fBC

¢BCG MTB

4 POKIEEERTE S BCG %Eesh )it mALf G & 0 PstSI-ESAT-6 iR 5 (14 BORR  1eG HiiA R SFC £k



rh E BB 2 s 2016 4F 10 A28 38 %5 10 ] Chin J Antituberc, October 2016, Vol. 38, No. 10 - 811 -

13%621 2 W F A 8 PstSI-ESAT-6 (1 1fiL 7 2%
WUy 62. 200, AL B FH PstS1-ESAT -6
M3 212 WrAE 5 4% s JoE B S5 BE AR Tl B3 5.
T A BT OO 3 9115 Sh Rv3618) I3 2712 Wi
S ARG e B R S BT B B M fe e
PRI, il 2 1 o0 A R T YR A 1 T i T D i
BFIS WU (A [R]  AT BE R AR S ™, &
R4 R [ PstS1-ESAT-6 [ i 2+ 12 Wi 5 4 i 212
W — B ARAG , Rv1985¢ th & B0 T e Bl s,

BCG J& 3 330 7 py 42 A i - BCG #7015
P R38O 285 AT RS I S5 A% e e 2 12 Wt . R 1 3
529 S P 2 W kR S T2 TGRA I 4 )5 =R
BCG 2 Bt Ji, 4n i dh 4k IGRA K5 & % ] RD1
XL, K2l BCG 2 Fp & 7 5 B i F TSTPY,
Rv1985¢(RD2) \Rv3425(RD11) il RD1 X4 )5 £ ik
¥ H ELISPOT 7] LA X 73 45 #% 53 B AT W Ik gL 5
BCG ##t, BH 3k. IGRA AT REMR A TST HF
BCG #2 F s F L 28 25 2% 08 IR B YL 12 W, SR T
IGRA RREZWIG sh k4505 . PstS1 24584
KAFHE 1 BCG By 3 [F] 40 I, A BF 53 45 SR 1 ik W
BCG g KR ] 55 BCG-PPD Jz ik )2 b . AN 15 &
FARA M PstSI-ESAT-6 B2 iR [ i, BCG #u i
INRIE TP E 4 Al A & 1 PstSI-ESAT-6 19 1gG.
MAE S FHEAM A 8 PstSI-ESAT-6 ¢ 7 M7
W TFN-y 1 T #i e, PRk, 234 HEI BCG F 3/
B AR PR A Rl 5 1 PstS1-ESAT-6 1 1gG Bt
[i] A4 B T REARG BB Dy BCG Foe /N BRU™ A= it 82 2H
A7 [ PstSI-ESAT-6 (1) 1gG 7K S AH X 84 o 7] st
AR N B F BCG H A mbt EA @A H A
PstSI-ESAT-6 (1) 1gG Al it 57 B A iAok T

AL REN]  B5A% S BT R T AN 2 A
KA B EEAZ o SO U5 A Rl R ) PstSI-
ESAT-6 5 i {4 8 F1 40 Jifd B 38 b 2% . BCG #2 F
ANFZ A fg B N B#E ELISPOT Rt s 4l il & & 1
PstSI-ESAT-6 1y 1gG il () 47 55 B2 {H X JE 25 4%
s (B E U 2 A5 E 1 PstS1-ESAT-6 1) TgG £l
A S B B 52 A 7 F ELISPOT, B Y, ELISPOT
HF &5 2 WL F M 212 W (0 02 W i gt
SR I B 5 — 2 A IE

s % X #t

[1] World Health Organization. Global tuberculosis report 2012,
Geneva; World Health Organization, 2012.

[2] Fujita Y, Ogata H, Yano 1. Clinical evaluation of serodiagno-
sis of active tuberculosis by multiple-antigen ELISA using lipids

from Mycobacterium bovis BCG Toyo 172. Clin Chem Lab Med,
2005, 43(11):1253-1262.

[3] Steingart KR, Flores LL, Dendukuri N, et al. Commercial se-
rological tests for the diagnosis of active pulmonary and ex-
trapulmonary tuberculosis: an updated systematic review and
meta-analysis. PLoS Med, 2011, 8(8):e1001062.

[4] Bartalesi F, Vicidomini S, Goletti D, et al. QuantiFERON-TB
gold and the TST are both useful for latent tuberculosis infec-
tion screening in autoimmune diseases. Eur Respir J, 2009, 33
(3):586-593.

[5] Connell TG, Ritz N, Paxton GA, et al. A three-way compari-
son of tuberculin skin testing, QuantiFERON-TB gold and
T-SPOT. TB in children. PLoS One, 2008, 3(7):e2624.

[6] Lalvani A, Pathan AA, Durkan H, et al. Enhanced contact
tracing and spatial tracking of Mycobacterium tuberculosis infec-
tion by enumeration of antigen-specific T cells. Lancet, 2001,
357(9273) :2017-2021.

[7] Santin Cerezales M, Benitez JD. Diagnosis of tuberculosis in-
fection using interferon-y-based assays. Enferm Infecc Micro-
biol Clin, 2011, 29(Suppl 1) :26-33.

[8] Lange C, Sester M. TB or not TB: The role of immunodiag-
nosis. Eur J Immunol, 2012, 42(11):2840-2843.

[97] Arlehamn CS, Sidney J, Henderson R, et al. Dissecting mecha-
nisms of immunodominance to the common tuberculosis anti-
gens ESAT-6, CFP10, Rv2031c (hspX), Rv2654c (TB7.7),
and Rv1038c (EsxJ). J Immunol, 2012, 188(10):5020-5031.

[10] Chegou NN, Black GF, Loxton AG, et al. Potential of novel
Mycobacterium tuberculosis infection phase-dependent antigens
in the diagnosis of TB disease in a high burden setting. BMC
Infect Dis, 2012, 12(20):10.

[11] Wang S, Chen J, Zhang Y, et al. Mycobacterium tuberculosis
RD2 and RDI11 antigens Rv1985¢ and Rv3425 have the promi-
sing potential to distinguish active tuberculosis patients from
BCG vaccinated individuals. Clin Vaccine Immunol, 2013, 20
(1):69-76.

[12] Dosanjh DP, Bakir M, Millington KA, et al. Novel M tuber-
culosis antigen-specific T-cells are early markers of infection
and disease progression. PLoS One, 2011, 6(12).:e28754.

[13] Borgstrom E, Andersen P, Atterfelt F, et al. Immune respon-
ses to ESAT-6 and CFP-10 by FASCIA and multiplex techno-
logy for diagnosis of M. tuberculosis infection; IP-10 is a promi-
sing marker. PLoS One, 2012, 7(11):e43438.

[14] Kellar KL, Gehrke J, Weis SE, et al. Multiple cytokines are
released when blood from patients with tuberculosis is stimula-
ted with Mycobacterium tuberculosis antigens. PLoS One,
2011, 6(11):e26545.

[15] Lai CC, Tan CK, Lin SH, et al. Diagnostic usefulness of enzy-
me-linked immunospot assay for interferon-gamma for tubercu-
losis in cancer patients, Scand J Infect Dis, 2010, 42(11-12):
851-856.

[16] thfgpe2ess, WGIRISYF IR M S5 . dboe. NRSCS
JRk, 2005, 1-46, 122,

[17] Yang FF, Tu ZQ, Fang YM, et al. Monitoring of peptide-spe-
cific and gamma interferon-productive T cells in patients with
active and convalescent tuberculosis using an enzyme-linked
immunosorbent spot assay. Clin Vaccine Immunol, 2012, 19
(3):401-410.

[18] Chen J, Wang S, Zhang Y, et al. Rv1985c, a promising novel
antigen for diagnosis of tuberculosis infection from BCG-vacci-
nated controls. BMC Infect Dis, 2010, 10(17):273.

[19] World Health Organization. Policy statement; commercial se-
rodiagnostic tests for diagnosis of tuberculosis. Geneva: World
Health Organization, 2011.

[20] Grenier J, Pinto L, Nair DS, et al. Widespread use of serologi-
cal tests for tuberculosis: data from 22 high-burden countries.



¢ 812 - o [ Bl 2% 2016 42 10 A4S 38 %5 10 ]  Chin J Antituberc, October 2016, Vol. 38, No. 10

Eur Respir J, 2012, 39(2):502-505. in diagnosis of pediatric tuberculosis: a meta-analysis. FEMS
[21] Beyene D, Lumc Franken K, Yamuah L, et al. Serodiagnosis Immunol Med Microbiol, 2011, 63(2):165-173.

of tuberculous lymphadenitis using a combination of antigens. [25] Kobashi Y, Shimizu H, Ohue Y, et al. Comparison of T-cell

J Infect Dev Ctries, 2010, 4(2):96-102. interferon-gamma release assays for Mycobacterium tuberculosts
[22] He XY, LiJ, Hao J, et al. Assessment of five antigens from specific antigens in patients with active and latent tuberculosis.

Mycobacterium tuberculosis for serodiagnosis of tuberculosis. Lung, 2010, 188(4).283-287.

Clin Vaccine Immunol, 2011, 18(4):565-570.

[23] Zhang SL, Zhao JW, Sun ZQ, et al. Development and evalua- -
tion of a novel multiple-antigen ELISA for serodiagnosis of tu- (e 111 2016-07-26)
berculosis. Tuberculosis (Edinb), 2009, 89(4);278-284. Rk - B8 8O0

[247 Sun L, Xiao J, Miao Q. et al. Interferon gamma release assay

(PEMBREEIENERES

pall
M
K
pali
X
&

ZEEXEHR IHH
* wOHAT
EEEER HE4
B £ & (BERKGEHTHS)

Bmix SER EHE A W # ETFH EFx
HEZER BUHRGEHTHS

amim FHE &

)
=
®

Mg TRARAE TRBRD TRELAR

I

Xp
=
el

RIFH AR OEXE RmWE TN TIEE TEE B 4
oAk kiR EAR /B Ok BRI S XREF TR
R A MeX 3 % AR ERE SARE AL
wiEX EFHEW & % MR ER FEF F O FHA
FEE OFRX FE kG xAw =F B 0eFE
x4k XNEF B OF OBEE RA%E SRR FEE AEh
Woos fE WA L A ETH ow W ZhA I A
FHE% EHE ERE I#R I T4 Emik IR EHE
EfPA XM XTI OHAF A% #ES MW R it
ST M R HIZE BRE B 5 MEE BHERA 45k
% 2 ORERA K E K F K £ KRE KLE KRAL

REMH 4 H A K A # %
B E AR Wing Wal Yew (B3 )

=

2 WA



