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[Abstract] Tuberculosis (Tuberculosis, TB) is still a major public health problem and one of the important causes
of death. Patients with latent TB infection (Latent Tuberculosis Infection,LTBI) have an increased risk of
developing active TB,and the issues of diagnosis and early identification of TB at all stages remain unresolved.
Existing tests (tuberculin skin test and interferon y release assay),which distinguish between active and latent
infection,do not predict whether LTBI patients will develop active TB. This review analyzed data on the

interaction of M. tuberculosis with immune cells and identified its molecular predictive markers and early

markers.

[Key words] tuberculosis; latent tuberculosis infection; immune cells; cytokines; matrix metalloproteinases

Bl &

451299 (Tuberculosis, TB) /&2 @Bk EE LT RN 2 —, 45
FZIRTE & AF W BU BRI o BN HE B VR B I 45 10 F 3 T
Y1015\, EAX5-10% B Her 2 R B AER o T IR 5 A%
¢ (Latent Tuberculosis Infection, LTBI) f& & & Ni&shih 45
T2 (P FE I DR 25 (0 10% 1 B3 , R IRAR D7 %, Wiz
UAZN 2 5 G

1 ERBENREEES

GERZ I A B 2 A TR O\ T8 g R N, it
40 (Alveolar Macrophages, AM) ¥ H: 75 g J il i i vy b iz iz
o BT T AR A B, TR A 2 SR IR R,
M WA W R 755 W RBE HESX/TTS (Esx-Secretion
System/Type VII Secretion System) F1JE 552+ AT 5 g 5 19 7E
T, FRURARREZR, G520 BT Bk N 5T . AR B W4t
We 5l AR AN AR . R R B L TR R AT PR R SROCIR 4 A
(Dendritic Cells, DC), F 240 A fE B ekl AL, FE R R A 1 45
Kk o DOKPTIR IS AT, T T8 5 3T 88 KGR AL, 4

T2-3 8 o P A AR B T B 2 A0 B AR IR B o S S YR TS I,
YT e BB, KB NTESN S -

2 ERSBITAEMEERS

YRR AT (Mycobacterium tuberculosis, Mth) {2\
BT, 55— 2k Bt E R4 (Alveolar Macrophages, AM) |
NG RIS BN AN 128 22 il b B2 4 (Alveolar
Epithelial Cells, AEC) $ffk. IR B, FiAth 56 K Fo e 40 fa
FRPE R RS AE AN AR TAIAE (Mucosal—associated Invariant
T cells, MATIT) . CDIRRHIEMELNNE . HIARGTANE (Natural
Killer T cells, NKT) ALK ZH It 1555 SR AAAH HLAE T . I e
JH PP G P 5 R K e I R LR AR B, 53— B ok 5
2T R SR Sy 4L OSBRI B SR RS T R S
P55 I o TRk ERAH PRLPE bk E2L 5 PO T XM b Bt S S He ™ 1 o Je
2-6J8 J5, T4H R SN P IE I B PNV S 45 A% B 3 B PPD IR kY
B BRI E . BAH R ANN 7= AR PR, B AE b S S s 41 i,
FEA AN R T, M TN . DC. AN A A 4T L F Th &g, R
XTI R AR B RO o A R R ATL H 5 X 5 TR AP R R 1A B 94

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 53



Frontiers of Chinese Medicine Research

hE SR AT
HOLOE AW ORA 1.002024 4
EEAL B TS (ISSND: 2705-1374(P) / 2705-1382(0)

A, P AMRIDCTE B 58 E MHC. TAIMHC TT 2B — L%
L gb Bt NI T, 53— SR IRTE, T B4 R AR IR A SOIE R, 7R
WMELGH, DCR ISP IR AT, b5 TR 5 . i HIT R
A2 AL, TR A 4 B 2 L 3R SE AL I L 4 i T
. BYNMIRR T = A Buik ob, i id i R e 4 B IR 18 9 T4 B iy
P R IB A .

3 IP-10RF Ak 06 75 45 #% Bk 12 W vh Y 2 P IR %
REE

31 HER- v BloAEe:

TR, T RE T B G & 2 RO B (Mycobacterium
tuberculosis, Mtb) BYLE T PEAS I 7772 . B 5017 I A PR
s T4 M /ELISAM)QuantiFERON-Gold In Tubeilli{FI%E T
AR LA AZ M (Peripheral Blood Mononuclear Cells,
PBMC) /ELTSPOTHIT-SPOTZERZ eIl (H1F 535 fi0x ford Tmmunotec
NEITTFR) « IXEFIE- v BE (Interferon—-Gamma Release
Assays, IGRA) SZbr_FSEXT4UAN- 550 (Cell-mediated Immunity,
CMT) 25 BIARGE N, A9 T 5o Mt b AR 7 M SR BT 5 1 4k 1 T4 ik 7 25
AT . IGRABET TLANIEAR 55 MebRe b bulE 2
A0 (Antigen—Presenting Cells, APC) . T, W& L M
PN VIR SR . FEAREEFBCGHIEFEAMA A, IGRAS Z54% T
PR 5 (Tuberculin Skin Test, TST) BB, (ALE R
BCGYZ% t Bl YL R 45 % 0 AT 7 (Nontuberculous Mycobacteria,
NTM) BB v, R e P B vy o R LGRAE S B 4k B3 oy, eIV
YL DL R AR R R RS, BUTSTA 8 S U, BRI
PEATS 32 5 ) o LGRA R I R S AT A 40 380, 5 030 P 7 vk sk X
VIR BT

3.2 TP-10E A S5 R G b B B T i3t i

20064F, A FETHE T — R A FRELE 7, /EA
QuantiFERON-TB Gold In-Tube (QFT-IT) by HRF EM bt i
HICMI R Z R A BV 7 ABATTR I, TG B S5 83, Tk
ZiH 5 EA-10(Interferon Gamma—Induced Protein 10, IP-10)
FIS AR =, MR BN RPARE. e, #—PRE
PEUESE T — R I, H HOAMmE T 840N 8o A Mbs &
YR T2WRE 1. ERTA TS RIAR IS R, TP-1OFE M R 37T S A
IR R — BRSO N THEE - v (Interferon—
Gamma, IFN- v ) A A B AR &Y, I B2 GE IGRAIE /)
TR,

3.3 TP-10fEACMIEE AR 1L S 2 Ak

TIMFRBEFHEH-10 (Interferon gamma—induced protein
10, IP-10) /& FHAPCERIA i) — Pl B L R 7, FLR A 48 0 S i
SN EEIRA R 25 . TP—10 EH 93 25 R0 41 B Sk L (1 41 B e ik, (H
AT DA iE R G 28 L IR — B Bt K 5. TR R
BUT, TR FIAPC 2 B KRR € BRI, TP-108 73 WA T 46
IP-10/) 73 W BhF- 52 31 2 FiE 5 1 IR E)), 88k B TR A IFN-
v, L EAER2 (Interleukin=2, IL-2) . T3 % o (Interferon
—-alpha, IFN-a ). FH#Z& B (Interferon-beta, IFN-B). EHS

£27(IL-27)« ANZEITAL-17) . ANE23(1L-23), LA E 5
WARRIAPCR VB () B SR FE R T~ « (Tumor Necrosis Factor—alpha,
TNF-a ) AR B (IL-1B) o TNF- a A B2 — AN ES K IP-10
B, B 5 TR EER B, H O A B EIE 254
TH ZEARRZE T FEIP-1053, TP-1087 A A2 CMTAI
LAY ARG (WTL-2F1TFN= v ) B R bR S8 .

59U R (3 AR B AR EL, TP-100 — N EEX G4 T HE
ISR L A, BT IP-1040 T IR /N /T TRN= v, 43931
N 7. 4kD A1 18. 8kD, 7E i A [l AH £ A (4n g B e 95 W B i
36, ELISA) BHATRE M, iIXFh oy T 2R F N E . BAFIEE
&2 FFEEREER, BES BERRD 5 (FKF) Z 1
FEHCB A TE X AR SV LT R TR . R, TP-10851A K
FECMI i o —AMEA A S 1 B AR e

3 AT KR AL

3.4 LIEBIMESE A B . i RET R A T AL

BN LI FEAIN T 1230 s B 50 AT T LEEF 72 o R
8 AL 4564544 15 B)) 1t 45 4% T 38 FN583 44 6 A%, B Fu 6 R ok H
ETATIX (e, HERW. JUN AR AR LAGRAT
X (Inpdge. B, 25250 Hid. AAS. mOAA. BRI K
). B RAR R RN, St EAM L, a1
SR R EPUR S S IP-10808 BE I . A, LIt 7t i
BT E M SR AT AL TP- O A4S 5 5, o T IR T 4 55
TR 45 B 23 A, 5 Quant iFERON-TB Gold In-Tube (QFT-IT)
HHAT T A

XA K435 4 T B 5 o, R R IP-10%:
I ERTBA P 2 9 74% 32 91%, TQET-ITH It 2 A TI%E100%. P Fil
HOr I 5 i s — B RAy (BT W IR A . — B a Bl
T3%ZE89%, x {H 0. 4350. 57) « A IP-10FIQFT-I TS5 R 4554
Brist, BH 2 B 242 iy G& FH T DU TR 9 PHME 2R T 22 86% 2
93%) .

ZIRRFAT LS T 1P-105QFT- I TEE A BExt IR AL [ 8 90 . 76
FIRIRAT X (PFEE R KR HEAT P T 50, 187 44 A% % e I g
BT IR AR, AN 2% 4 TP-10PH 14 (47 5 14:98%) , QFT-TT B 14 % Ky
0% CRER-PE100%) , TEBCCRERI I AE XUR RIE S . 58 = TREN M58
ALFE10045 %% JE &, IP-10FH 4 % Jy52%, QFT-ITRH 14 % 24y 48%, W]
BB T 98 RV S A R e i s R R

3. 4. 20T LB S5 %R A I AL

ST ) LE R AIE T R R R R, LSS LT
JLEE RS 5 51, 40-50% 1 B GL B LTE1-25E N i . LB S5
2 W R, 32 2 B T FO0 B N o L DA R A B A
e R .

B NANR, BAR TGRAARNHESR FH T2 Wi e A\ 3h M 45 4%
i, (EAE JL B, J0H I I v 3 R 8 7 6 2R AN W A 00 47 0
N, IGRATTE Ai2 I T 2 o TGRAPH 4 3R 7 J L 2 e 4 i £5 4%,
SR B M S I R

KT IGRATE JLE H (MR I, R R S RS A o 25 SR (1)

54 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Frontiers of Chinese Medicine Research

hE SR AT
HOLOE AW ORA 1.002024 4
EEAL B TS (ISSND: 2705-1374(P) / 2705-1382(0)

HBIA—35, Z R T Re 5HF R NEE G0 ERR . ERRu
A FHIER K.

45 N1k, BA TIRE SO T 1P-10/F 12 Wi ik M slvg
ML T RWRI, X558 Xk A mimAT B R (e
Ry B, B BRI AR MR L) AR FATE R (nseE ., 38
[ A ) 140844 1-17% )LE .

5 R, PR R B TP-107KF 5 T IFN- v, K filli#
B b AR B IP- 107K PTG B M B AR MR 5% B LR sy 7R
AR AT T AINTM/ER e, TP-105 IFN- v R —5L, 7£84%
NTMR G iy JLE b, s R 45 R B

4 FFHIP-10BLi3#IGRA

IGRATE 45 12 B L4 B v (1) B2 AT AZ 4130, LR RE X
TE SRR A 1%, FRTE P ThRR A T B4R LZE R R I
A, X LR IR 5y R S IEB I 4%

NFLARIX LR IR, A S ER R T 2 M7k, IP- 104 F B X 45
B R 1 e OBE, I PT RE B IGRARI R, XA i& st S
RSN .

ISR TP-10RI TEN- v , i WUk 75 AR v B A4
Bt . HABME TUnTL-2. TNF- o ZEth T 2 i
1, A T — 25 VP4 .

BEAh, BB SR D, PR R RIR A . IR,
BB IR R AR T (A0 1L-12), 1 BoR T 3 iR bi R4
SN T

5 &ig

LR EPTIR, GEA%R AT IR A AR 2 ) B UV, R A )L
AR IR R T AR TP-101F A8 0 AE Ybs S MAE 1S b i
PRAEFNE B PS5 %07 H R BRI 77, Fl R 5T E-v 10
TG A S 35 i v T U o SRR AT 9 B B A VT A FLARE £
4R R T, IR S W 7%, DMEEE A R X 5 A R 28R
(R A5 AZ IR G I 3 i RS W (v

[IR=H]

WA 21ZR 1451000 PIPK1 v 8% SWI/SNF# & i € # i
) FALHE = A SUR SR A5 4S 09 5 T HURI BT L .

[ % 3]

[11Singh S, Tanwar P, Kumar S, et al. Primary tuberculosis
of the tongue in an immunocompetent patient: A case report
[J].Asia Pacific Journal of Human Resources,2012,2(1):78-9.

[2JRuhwald M, Bodmer T, Maier C. Evaluating the potential
of IP-10 and MCP—2 asa biomarkers for the diagnosis of
tuberculosis[J].European Respiratory Journal,2008,2008.

[(31F &, PEAMFIL-12, IL-10%IL-185 & # 4y
AR MEHT R [0 IR D 7 5 78 97,2015(7):1443-1445,

EEE AT

R SE 4% (1995——), %, i3k, L 59 P AT+, i 5 —da
BRI AL BIR BT &) . B AR I R R SN S I
o B AR .

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 55



