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[ WBE ] BH HeeRonss T DRI TR 6 5 (Early secretory antigenic target 6, ESAT6)-35 3 U8 H &
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PN HETF IR TR v BEHCA T (IFNy release assay,ICRA)%@ii’z\%ﬁﬁﬂimﬁaﬁ‘ﬁﬁu%ﬁﬁﬁ E1CO Tk M. FiE @y /PE
IFNy BUHLARIE 0> SABC-ELISA Kl R 4%, JFRIE R G LM RS AR 4 BALB/ ¢ /NRBENLAY B 7 4H: E1CO +
PAERR ISR A(Monophosphoryl lipid A,MPL) + X+ /\ g3 — H F R4k £ ( Dimethyl dioctadecylammonium bromide , DDA ) 2 .
E1CO + DDA # .E1CO + MPL £ .E1CO + # [RASE4EFI(IFA)ZH (E1CO £ AEBEEL /KA MPL + DDA BRG4H, &4 6 K, 2/0
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PE 4 RS ARFE/IN R, JCTE UL, 43 BSR4, A E1CO EAT 35 3% , MTT 1246 04 53 P b EX4 400 JL 4 8 2 17, ELISA 354G 85
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[Abstract] Objective To screen the adjuvant enhancing the cellular immune response induced by early secretory antigenic
target 6 (ESAT6)-culture filtrate protein-10 (CFP10) in mice, and establish an animal model based on cellular immune response for
evaluation of activity of specific stimulating antigen E1CO in IFNy release assay (IGRA) for diagnosis of tuberculosis (TB). Methods
Double antibody sandwich SABC-ELISA system for mouse IFNy was developed and verified for linearity, sensitivity, reproducibility
and specificity. BALB/ ¢ mice were randomly divided into seven groups, 6 for each, and immunized s.c. with E1CO + monophosphoryl
lipid A (MPL) + dimethyl dioctadecylammonium bromide (DDA), E1CO + DDA, E1CO + MPL, E1CO + IFA, E1CO, physiological
saline and MPL + DDA for 3 times, respectively, each at an interval of 2 weeks. The dosages of E1CO, MPL, DDA and IFA for
immunization were 100 pg, 25 pg, 250 pg and 100 pl, respectively. The mice were killed 4 weeks after the last immunization, and
their spleens were collected aseptically, from which splenic lymphocytes were isolated, cultured with E1CO, then determined for
proliferation level by MTT method, and for IFNvy level in culture supernatant by ELISA. Three batches of BALB/c mice were
immunized with the screened adjuvant combined with antigen, and determined for IFNvy induced. Results The linear range,
sensitivity and CV value of developed SABC-ELISA system were 40 ~ 2 560 pg / ml (R > 0. 98), 40 pg/ ml and less than 15%
respectively, by which all the detection results of IFN+y in rat, guinea pig and rabbit sera were negative. The stimulating indexox(SIs)
of specific lymphocyte proliferation in E1CO + MPL + DDA, E1CO + IFA and E1CO + DDA groups were significantly higher than
those in physiological saline group (P < 0. 01). The IFNvy level secreted by lymphocytes in EICO + MPL + DDA group after
stimulation with E1CO in vitro was significantly higher than those in other groups (P < 0. 001). No significant differences were
observed in IFNvy levels induced in 3 batches of mice in E1CO + MPL + DDA group (P> 0.05). Conclusion The immunization with
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E1CO in a combination with MPL and DDA elicited a strong Th1 cellular immune response in mice. Mouse model for evaluation of

activity of E1CO antigen was successfully established.
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18 ~ 22 ¢, Mg A h E F e R el 2= Be sh W e g bl
YA ARIES : 0005506,
1.2 FELH

PARERRZENE A (Monophosphoryl lipid A, MPL) .
ConA F1 i [CA 58 @A (IFA) I [ Sigma 23 A ;
T\ b 3k — H 3R YR AL 2 (Dimethyl dioctadecylammo-
nium bromide, DDA F 71 RERHHATIRA 7] ESAT6-

Mycobacterium tuberculosis; Early secretory antigenic target 6 (ESAT6); Culture filtrate protein-10 (CFP10);

CFP10 A5 (E1CO) B T T RSt i O\ =
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HESH I H BioLegend 23 ) ;% TFNvy A9 KB IKER
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XHTARIE > ELISA A5l 525 : HiiA4% 0. 5 pg/ ml 2
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HIE [ 5% TERE, 1% BSA,0. 1%1L1ALEE, 20 mmol / L
PB(pH 7. 5)]1,200 pl /4L,37 CIRE 2 h; nkEs,
100 pl / L,37 CI&E 1. 5 h;PBST BEAR 5 ¥, hn‘k
WEARIER/NR IFNy B47(1 weg/ml), 100 wl/ fL,
37 CIEE 1 h; PBST ¥eAR 5 ¥k, B 2 MZEbRicH
HRP(1:5 000 Fike), 100 pl / fL,37 CIEE 30 min;
PBST ¥# 5 U, B 44347, 100 pl/FL,37 *CIRE 20 min;
Jin 2 mol / L HySO, 2411 J2 7, 50 wl / fL, 12HX A sy, 20
Ho BUEKN RS LPE RS HE M, RS
TFNy (R B KBRS VB B R 48 e S
1.4 E1C0 AEFEZE/IHRM

K AR BRI o E1C0 A Ff 2 0 F k%
(2 pg/ml) K MFRE 1 EU/ ml, 2028561
VEEH B HRE K E1CO Py NTER S &
1.5 NEHARRE

¥ BALB / ¢ /NERFEHLS A 7 41: E1CO + MPL +
DDA #4{ .E1CO + DDA 41 .E1C0 + MPL 4 E1C0 +
IFA 41 E1C0 2 A= BEERL /K4 F1 MPL + DDA 4,
6 N, ZMICHR[3 ] )71k 4b 3 MPL Fil DDA : MPL
FHVE ST K, 70 COKIE 30 s, #8730 s, L 2
U DDA VRS K, 80 C/KIE 10 min, B HIE
o B MPL A1/ 5 DDA 5 E1CO ISR ARG .
Ao g2 29k - E1CO 100 g/ 2 ,MPL 25 g/ H,
DDA 250 pg/ H,IFA 100 pl/ B, % r =8 . 4000
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1. 8 & /NRARH B LRARIEE IFNy R

FHE 10% 8645 L7519 RPMI1640 5% 55 i 5 %% 4%
2 LR EL AR5 B 5 % 10° 4 / L, P44 425
22 ml EPEH,1 ml /4 i B A E1CO &,
25 wl/ (2 wg), BHMEXT BRI ConA,25 wl /%
(2 pg), X B A IR . F 37 CHEF% 72 h,
¥ LA 3 000 r/ min B0 10 min, Y28 B35, F
=20 CIHAT, RS /NG TFNy S0 ELISA
TR A ) TFNy MR B
1.9 ESWIEAE

R R0 i 8 Hh 0 S PR R S PR AL A o
J% 3 4t BALB /¢ /N, BRAIE 10 H L #RHR 1.8 T 1
HEFT IFNy 35400 .
1. 10 SEitEDH

N FH SPSS 19. 0 BT GE 2504, SE 4K
PP« = s FOR CRABEZRITZ00, L P <0. 05
HEFAGITER L

2. #£R
2.1 /MR IFNy S fk 320 SABC-ELISA #&ill &
ZRZE . REE EEENERE

Ko 2240 £V A 40 ~ 2 560 pg/ml, R >
0. 98, ULIE 1; RELEEH 40 pg/ ml; 22 55 ZEL(CV) <
15%; 1% ZRGA IR B K BRI IS TFNy BB
2.2 EICO MAEESE

R 255 R E1CO A BE R 2 pg / ml B, N
FEHRIET 1 EU/ ml, AHIBEC/N R4 TFNYy, £5

IFNy ¥ (pg/ ml)

B 1 /MR IFNy ELISA BRifi i 26
Fig 1. Standard curve of ELISA for mouse IFNvy

2.3 SR BRI R

MTT 2K 25 5 B 7R ,E1C0 + MPL + DDA 4 .
E1CO + [FA ZHH1 E1CO + DDA £H /™ B [ ok 2 40
Jid SI ¥R & FAE AR KA, HEFHA G4
X (PAESR 5 0. 000.0. 006 F10. 002);E1CO +
MPL 2 \E1CO 4151 MPL + DDA #4358 A B i, SI
S KAM L, 25 082 E R (P AES N
0. 079.0. 401 1 0. 660);E1CO + MPL + DDA 4 SI
HEH 5 FHAb A, B 22 3396 St 24 (P AEY
H0)o WFE 1L,

R 1 AR E1CO Feif T 19 Bt b 5k bk 2 20 4
FAR IV (x £5,n=6)
Tab 1. Antigen-specific lymphocyte proliferation induced by

various adjuvant and E1CO (x +s,n=6)

20 51 SI

EICO + MPL + DDA 2.03 +0.18
EICO + IFA 1.13 £ 0. 09
EICO + DDA 1.21£0. 14
E1CO + MPL 1. 06 + 0. 09
E1CO 0. 98 + 0. 07
MPL + DDA 0.97 + 0. 11
HEREER K 0.94 = 0. 08

2. 4 BHENFREHE IS ER IFNy 7KE

ELISA K45 3 5 7% ,E1C0 + MPL + DDA £
JINEUEY AR EV AR 28 E1CO AARSNIER 774 1Y TFNy
KB 5 5 T E1CO + IFAE1CO + DDA .E1CO +
MPL.E1CO .MPL + DDA FiAE#thk 4, HEFIA
giiterim L (FES A 3. 134.2. 012.3. 258.5. 084,
4.991 f15. 179, P{EYI R 0), W3 2.
2.5 EEWIEAKRER

K2k B 5 7% ,E1C0 + MPL + DDA 4H 3 it/
B8 I LR CO AR 752 0 TRNy ZKSE0 51 R (1 434 =
298).(1 685 + 324)F1(1 502 + 303)pg/ml,3 H HH#K
2T X (PAESIER 0. 155.0.689 F10.297),
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R 2 ARMERS E1CO S /NI itk LA 75 A 19 TFNy 7K
F(x+s,n=6)
Tab 2. IFNvy levels secreted in splenic lymphocytes of mice im—

munized with various adjuvant and E1CO (x +s,n = 6)

20 51 IFNy % (pg /ml)

E1CO + MPL + DDA 1 892 + 247
E1CO + TFA 187 + 53
E1CO + DDA 306 + 79
E1CO + MPL 124 + 47
E1C0 82 + 11

MPL + DDA 58 + 12
HEREER K 49+ 9

3. iTig

SR ARSN TFNy B0 12 W7 45 A e e sl 45 4%
I3, S5 A% TR TR R SR ST R A e B EE
FZ . IGRA Tk R A A R sk e
¥ (Purified protein derivatives, PPD )4 Ay 34t ),
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A H AR (BCG) H A T SRS AE , 3 L6 {5k 2K 1 &8
BERI5r R 16 A XK, 435w 44 0 RDI ~ RD16, For
RDI HUESEAE AT 1Y BCG FRIAAELE , I L, Hidi
BA g s LR P BT, ESAT-6 Fl CFP-10 1Y
EAMILARIET RDI, —H AR ARSI R
B R AR Sk i T PPD S

E1CO 1E R 532 P S840 I FH 1 25 % 0 B 51 3 1
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ST AN SR O 2B 5 . TFA J&—Fhie i Y
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S PP ER AR T T AR, B 4
JL 53 A R PR -, )BT B4 iR e S ) B IR 386 522 , AT
EFomFUNY Th BIANMGREN 2 ¢, MPL AR AT LA
B AR s K P H T S — R A T [ RR
FH, TG ER] QS21 2071 DDA Hy & —Fh F 38
755 Thl BUAMMLR AT, g aR eI s 2 8
ARSLERPERE E1CO 5 MPL Fl DDA BCA 9008, 3845 T
R A7 A2 G N A RCR . /B MPL R DDA B
PRCRAS i 2

WFFEUESE /N BRI GT S5AZ AT PR ) e i 2
JEF Thl BRI, 1 IFNy Z3F4r Th RI40

P BRI — IR 0 ARSI, A
SR EL1CO H Bt i 2% , {H 54/ 5] MPL Fl DDA
10 B 07 FH T 3 i e L A 8 O 25 K-, Bgg /N
LAY TFNy IRSMBEOK P-4 , BN [FIHEINE A
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