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ESAT-6 Bx & & Iita s tRif A S % 25 W 1 AT R 05
EEEERXR

RhEEmr, XIHLHE, MEipa, IMIEME, B i, ks, & &
(RATH ARER/ ZH 8 EREREREF PSS, =8 2% 650041)

[(#Z] Hiy  #0 ESAT-6 3445 IL-6., IL-10, IFN-~v . CK-18. MMP-7 Fl MMP-9 7E40 45 4% 25 4 1H: -4t
153 (ATB-DILD) &3 3% H A R A KT, 0T LR HR bR 03 ™™ B A2 B A AH G, 45955 7 F Rl F %+ ATB-DILI
FIPEAG . J7ik A 20194 1 HE 2023 4F | A2 TRMATE = ANRERIIZZEE, #)H ELISA )7
PRI 210 1) ATB-DILL (2542 5 (A 41). 120 BHT S5 A% 1697 R & AR 4540 i Bl 45 42 5B 3 (B 41) B2 50 i) i
BEAR 2 (C 41) L3 hESAT-6., IL-6. I1L-10, IFN-+ . CK-18, MMP-7. MMP-9 /KF, 2t b ikd6ks 50T
P T AR B AR e, DLRVEAS P05 T SRR e . B 3 A MRS R, A HEBHEF
WBET B, CH(P<0.05), SXBANLE, AHIME ESAT-6, IL-10, CK-18, MMP-7 Fl MMP-9 %3k I iH,
B 2 ESAT-6 Fl MMP-7 35 Fi(P<0.05), HAF, A4 CK-18, IL-10 F1 MMP-9 (AT B 4 (P<0.05),
A AR . ESAT-6, CK-18 F1 MMP-9 5 R /7™ S B 2 IEAHC X R (P<0.05). Logistic M 43Hr BN,
A B EAERYS65 4 | ESAT-6>31.3 pg/mL. CK-18>45.5 ng/mL J& ATB-DILI B %, S5k SibmE
W 5y k&4 ATB-DILI, ESAT-6, CK-18 Al MMP-9 7} & 5 ATB-DILI > HE R H 3¢, F#>65 % | ESAT-6>
31.3 pg/mL. CK-18>45.5 ng/mL J& ATB-DILI {92l 7 fa i R K, 156G Rorilll i i £ 3% ESAT-6 1 CK-18 kKT,
i T KL PRl ATB-DILI ™ 272 B HA 58 A I RN A
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The Association between ESAT-6 Combined Multiple
Detection Indicators and the Severity of Anti-tuberculosis
Drug-induced Liver Injury

LU Nihong, LIU Honglu, CHEN Yangjun, SUN Yaping, YANG Yan, YANG Yongrui, LI Jie
(The 3rd People’s Hospital of Kunming, Yunnan Provincial Clinical Medical Center for Infectious
Diseases, Kunming Yunnan 650041, China)

[Abstract] Objective To detect the expression level of ESAT—6 combined with [L-6, 1L-10, IFN-v,
CK-18, MMP-7, MMP-9 in the serum of patients with anti—tuberculosis drug induced liver injury (ATB-DILI),
to analyze the correlation between the above indicators and the severity of liver injury, and to explore the evaluation
value of 7 factors for ATB-DILI. Methods From January 2019 to January 2023, pulmonary tuberculosis patients
treated at the Third People's Hospital of Kunming were included. Using the ELISA method, the levels of ESAT-6,
IL.-6, I1L-10, IFN-v, CK-18, MMP-7, and MMP-9 in the serum of 210 ATB-DILI tuberculosis patients
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(Group A), 120 tuberculosis patients without liver damage during anti—tuberculosis treatment (Group B), and 50
healthy individuals undergoing physical examinations ( Group C) were tested. The correlation between the above
indicators and the severity of liver damage was analyzed, as well as the accuracy of assessing the severity of liver
damage. Results The age of patients in group A was higher than that in group B and C (P < 0.05). Compared with
the control group, the expression of serum ESAT-6, 11.-10, CK-18, MMP-7 and MMP-9 was significantly up—
regulated in group A, and the expression of ESAT-6 and MMP-7 was significantly up—regulated in group B (P <
0.05). The expression levels of CK-18, IL-10, and MMP-9 in Group A were higher than in Group B (P < 0.05).
In Group A, age, ESAT-6, CK-18, and MMP-9 were positively correlated with the severity of liver injury (P <
0.05). Logistic regression analysis indicated that age >65 years, ESAT-6 >31.3 pg/mL, and CK-18 >45.5 ng/mL
in Group A patients were independent risk factors for ATB-DILI. Conclusion Elderly patients are more prone to
ATB-DILI. Elevated levels of ESAT-6, CK-18, and MMP-9 are related to the severity of ATB-DILI. Age over 65,
ESAT-6 > 31.3 pg/mL, and CK-18 > 45.5 ng/mL are independent risk factors for ATB-DILI. The combined
detection of ESAT-6 and CK-18 expression levels in elderly patients holds significant clinical value for predicting

and assessing the severity of ATB-DILI.

[ Key words] ESAT-6; CK-18; ATB-DILI; IL; MMP

U 45 ¥ 25 1) % 45 3 (anti—tuberculosis drug—
induced liver injury, ATB-DILI) & i} % — B J& = A
T, FIE ATB-DILI & HR 20 7.3%" . [ ATB-
DILI A4 G HUME 1525, R T RFIRITY
NfE], M T AR IR YT AR AN A RO S
ATB-DILI % BB BE 8, 4R R1 T, e
FE B, S H T ATB-DILI B 78 A9 #45 , AR
WF5E I3 B ATB-DILI 5824 1M 15 - 3 53 WA 488 1] 7t
Jit 6(early secreting antigen target-6, ESAT-6), Xt
Jii 4 JE AR i 7 (matrix metalloproteinase—7, MMP-
7). MMP-9, % 6(interleukin-6, 1L-6), IL-
10, v -4k = (interferon-y , IFN-~ ), 41l
5 H 18(cytokeratin—18, CK-18) By 5% ik /K F 5 i
JUFE i 78 7 R R R R S, e B (S PR ) S
fe bR, FIWr ATB-DILI & B & &, #E—L48 i
RIAIT

1 #ERS5AHEE®

1.1 &8
.11 RF EEE&REAB 7. 9(MMP-7. 9)

ELESA X7 & ($2 5 KE10036. KE10037), 4
H 3% PROTEINTECH ARl ESAT-6, IL-6, IL-
10, IFN-vy . CK-18 () ELESA X7 & [ 2 E
Abnova 2% 7 ( 4% 5 A10022, A10014. A10016.
A10017, A10012),

1.1.2 %28 ZEE Molecular A7 SPECTCA MAX 190
B bR AN . A A L b [ R TR A R A
KH-TK 42K AL, W /REER] 4 °C/-20 °C UKAH

Thermo —80 °C IR VKAG . A ZUEHEAL . BEE A
BAL . WA RS AR B DL
1.2 HRIIR
121 NBABE DB RNAERE: 2019 4
1 HZE 20234 1 A2 TR S = AREREM
i g5 4% e, Hh & 9+ ATB-DILI 3 210 3%
hAH, ko, FE 121 . A 22 ~
81 %, WI4F#E 68.6 2. HRALANSS % B E 120
Wl B4, dHh k556, Bk esFl. AR
20 ~75 %, WAERS 53.1 % 112K AR 50
Bl xR, oA 4L, Hrbat: 216, Bk
29 fii . AFHE 19 ~73 %, HAIAERY 50.5 %, AT
s R = AR E RS2 5 St
(201902313),
122 LHRHERIRE AdBEIE Y
JEAR T2 WibR . il 45 4212 Wi b o B2 HEBR A oA DL
1
123 ATB-DILIF™=ERESR AAEEL
i G e BRI A 0 B S 9, A
RFRAEIF 2,
1.3 WRAE

i FH EDTA $ 58 5 i A 4 B IR A
BOHL 3500 r/min, B0 20 min, HUEWE, B T-
20 CAR-7E4 M . ELISA R %6 W
10% 38, AR & Ui, 76 m AR A A I
ESAT-6. IL-6, IL-10, IFN-vy . CK-18, MMP-
7 F1 MMP-9 7£ 450 nm ZbFWGE . 1 ESAT-6.,
IL-6. IL-10, IFN-vy Fik& 07K pe/mL; IME
CK-18, MMP-7. MMP-9 3% ik f % {ii 4 ng/mL.



54 EUIN RSN S

545 %

& 1 BT R HERR AR

Tab.1 Diagnosis and exclusion criteria

WI/HEE R R

A B S

ATB-DIIiZ Wt

PIEHIRIT TS 2HRZEAHR(H: 5HF; R: FlfR¥; Z: WWEBE; B: ST ED,

TEBTERAR Y P R bt B3
WeHE . (HUEZ PR IROIZ IR TR (201946 )

il A2 W et (WS288 -2017fii%5 %127 ) [
HEpbrvhe (D&, WHEMEEEVEITA, BB et . TR ITAE ;

(2) (B bR . W DR 55 B BRI T 5

G)HEAZHER . PN S5 S 1IRYT 5

(4) HoAth 5 5UF 455 (4 5

%2 ATB-DILI 9= EREE“
Tab.2 Severity of ATB-DILI™
R FREE ALT/ALP A G IR
0% o - TeFEEE RN
12 T AR MBLT 2 <2 5% ULN(42.8 pmol/L), % i 5 5] INR < 1.5
24 i 1 BMRLIER =2 55ULN, s LR mHINR= 1.5
3% I 1 MLY% = 5f%ULN(85.5 pmol/L), FEEAFEINR=1.5
495 P . PSVEEA S = 10fULN(17.1 pmol/L)EZﬁiJ?E‘fﬁr% =17.1 \umol/L, o
INR =2.05(PTA < 40%!H B K . FFPERT k-5 DILIA S A H AL BT 25 0 fE 208

59 i 1 KIDILIZE T 5k 5 R A

ATB-DILI $i45 % 25 ¥R 405; ALT: T2 BR%E & i; ALP: BiMEwER2 fE; ULN: 1E% 18 [ BR; INR: EFRbriEL L {E; PTA:

TR L I B

1.4 ZitzabmE

JH SPSS 26.0 43 A 84l . £ A IE& A i3
B b 2E (k2 s) R, R IT 25T, SNK-
q K 3o T2 A FL%E, Pearson ¥ R4 TAH 004 5
ANSFF A E A 4 A A Bl o367 B0 [M(Q1,
03)] R, Kruskal- Wallis H k FKS 56 17 26 7]
[LE, Kruskal-wallis L 2 ANOVA (k HEAC) K 56
PEAT RAR 22 55 LA, Spearman K 56 AT A AT o
Logistic BIH T fER N Z=, UL P<0.05 A ERA
GiiteE X

2 # R

21 AZ.BZA.CHIA—MBIGKEIELLE
SHMFXZ MM KEIEEE R LRI
SN (P>0.05), 34AEH A R E R A St
HEU(P<0.05), AHdBEEFRETB4. c4l,
PPN LA 22 A it 22 i L (P<0.05), B5 C4
I 2E S TA R (P> 0.05), L3k 3,
2.2 34HHEFE ESAT-6.IL-6.1L-10.IFN-y .CK-
18.MMP-7 . MMP-9 3% 7k F tb &
A. B#H ESAT-6. IL-6. IL-10. IFN-~ .
CK-18., MMP-7. MMP-9 ¥Jf RRIFEE T+, 3

R3 IHEBEMIGREELER [ M(01, 03)/(X£s)]
Tab.3 Comparison of general clinical data among three
groups of patients[M(Q1, 03)/(X+s)]

25 HR () RIS REREEBMI(kg/m?)

AZH  68.6(22.1, 81.9)  89/121 18.5+2.3
B4l 53.1(204, 75.2)  55/65 19.542.2
C#H 505(19.5, 73.1)  21/29 212424
H/F 1836 0.418 1.892
P 0.020" 0.818 0.324

'P<0.05,

ZH L8 ESAT-6. IL-10, CK-18, MMP-7. MMP-
9 AR ERARITFE X (P<0.05), HMW K
&, A ESAT-6. IL-10, CK-18, MMP-7.
MMP-9 EikmmEmF Cdl, ZREFFRIT¥HE XL
(P<0.05); B# ESAT-6. MMP-7 £ ik & T
CHl, ZRHAHITFEL(P<0.05); A4l IL-
10, CK-18, MMP-9 ik mF B4, 5 HA
Giitr L (P<0.05), WK1,
2.3 AHF R .ESAT-6,CK-18.IL-10. MMP-7,
MMP-9 5RF#iifh = ER E A XS
BB Geit 2 22 5 R 2R AT A DG 2 B
A 21 1L-10, MMP-7 5 JFFJE 5 A48 7™ o 72 55 TC 0 4
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C4l. Xfhazd
wem B4 lS5RATTCITR
mm A filiZ5A%AYT A ATB-DILI

ESAT-6 IL-6 IL-10 IFN-y CK-18 MMP-7 MMP-9

1 AB.CZHZEH MmiE ESAT-6.IL-6,IL-10.IFN-y .
CK-18.MMP-7 MMP-9 FiA7k F Lk £
Fig.1 Comparison of serum expression levels of ESAT-6,
IL-6, IL-10, IFN - vy, CK-18, MMP-7, and
MMP-9 among patients in groups A, B, and C

3HE, *P<0.001; AF B2, “P<0.05; 5C
I, "P<0.05.

M H R (IL-10 r=0.161, P=0.364; MMP-7 r=
0.153, P=0298). A4k . ESAT-6, CK-18,
MMP-9 55 i i 5 A5 ™ F P2 B 52 0 AH OC (AR r=
0.745, P < 0.001; ESAT-6 r= 0923, P < 0.001;
CK-18 r=0.161, P<0.001; MMP-9 r=0.797, P<
0.001), UL 2,

-@- 4y (7=0.745, P<0.001)
-m- ESAT-6 (=0.923, P<0.001)
-®- CK-18 (+=0.805, P<0.001)
-8 MMP-9 (=0.797, P<0.001)
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Fig.2 Relationship between age, ESAT-6, CK-18,

MMP-9, and severity of liver injury in group A

patients
24 ZRAFRLPSTREZGYIEFRGHER
FSEA

L ATB-DILI & A A8 & (WA . RKAHE=0, &k
H=1), Tk AHBAFEIEE LK 6T,

AEJE . ESAT-6, CK-18, IL-10, MMP-7, 9 44 A
Z R R AT B 8, WA AR & L3R 4.
ZE IS E S . ESAT-6 5 CK-18 Ei#6i5 0 ATB-
DILI Sz fEf R %, WLk 5.

3 it i

ATB-DILI &5 % e )™ 5 52 e 25 4% 05 BB 3 o7
W R o AT Wi ATB-DILI Y E &, PR
I ERE, KREXPERYT, & RiBiia a0 |
LTS 245 45 A0 & AR ) A ROHE A

ESAT-6 /& 45 & 2 B I ( mycobacterium
tuberculosis, MTB) 2 K ZHRDI X 35 K 2 AL 14 F 1
STV, ST THREAPRE, L
T 20t {0 78 35 2T 35 3 100%' MTB # F W 4
WIS, CFP10 5 ESAT-6 a] & i 55 it — B 1Ak
(EsxAB). EsxAB 0] DL il 7 Wi i Bt i &, 1l
T MTB 7E1a EHM M A A7, 3R B0 T MTB (1)
B 17, ESAT-6 MY & it Sk, $RE MTB 120k
JiFRZE 1, Mhar R MTB {2 3E 45 Fh 4 6E K+
B3I B B ™ AR ST 45 R N, ESAT-6 3
ik, fE2E G0 M R ORE S R, BT LA 4% 5 3 ATB-
DILI &4 % J&, I H5 ATB-DILI j™ & 2 £ %5 1)
A H(P<0.05), ESAT-6 /& ATB-DILI Y% <7
fE B R 7, il sh AW ESAT-6 1Rk & i,
Al LLBE AT T ATB=DILI (17 8 f2J3, K& FXHE
BIT, R IR AR R A

AOCHR RIE, B RE RS KA E
St ATB-DILI, &8 EMaET15, 2
WHERR 18, WAERNER S R ER SR
WIEEE RN . AR L R R, ATB-DILI 4 %
ARG PR, 5 Al S5 A% R RO R He
BE A G225 (P<0.05), I8 BoR4E
14 T 65 % 2 & A ATB-DILI 4 il ~7 i [ A 2%,
5 SCHk 8 25 R AR, A, B R
ESAT-6 J CK-18 () 3% ik 5 B F 4F 4 I & 1)
PRI, 5 T ik X 4 il 495 42 6 35 10 JIF D g sl
T I SRR AR D ae , ATl B 5E ATB-
DILI i &4 .

ESAT-6 1] DLy 4% Th2 40, 3% Jin 4 i 1.4
FIL-10 % RIEH 7. 1L-10 BA G 04 fdt
RAEA, IR R FETOREEE R . A DF
JREE R BN, ATB-DILI % 1L-10 09 2r 34 fm ,
7 7 P 40 il 485 4% £ 3 2 6 e B o R A wp T f A
. (P<0.05), ARWFFELERAUESE, ATB-DILI &
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Tab.4 Variable assignment table for Logistic regression analysis

il IR i ik IR i

A <654=0, >65%=1 IL-10 <17.3 pg/mL=0, >17.3 pg/mL=1
ESAT-6 <31.3 pg/mL=0, >31.3 pg/mL=1 MMP-7 <18.5 ng/mL=0, >18.5 ng/mL=1
CK-18 <45.5 ng/mL=0, >45.5 ng/mL~=1 MMP-9 <21.5 ng/mL=0, >21.5 ng/mL~=1

% 5 ATB-DILI K =X E % Logistic E3 5347
Tab.5 Logistic regression analysis of risk factors for ATB-DILI occurrence

FSES MUEES PrifEiR Wald/y* OR 95%CI P
Fl>65% 1.424 0.149 5312 4.216 1.215 ~ 14.361 0.012°
EAST-6>31.3 pg/mL 1.668 0.465 8.521 5.482 1.872 ~15.859 0.000"
CK-18>45.5 ng/mL 1.051 0.322 5.174 3.996 1.305 ~13.225 0.019°
IL-10>17.3 pg/mL 0.597 0.315 1.135 0.576 0.633 ~4.701 0.286
MMP-7>18.5 ng/mL 0.748 0.274 2.653 1.355 0.921 ~3.734 0.394
MMP-9>21.5 ng/mL —-0.597 0.703 0.945 1.016 0.589 ~3.276 0.415

"P<0.05,

AT 1IL-10 K F 8 BT, 1L-10 F 800 RAE
3%t ATB-DILI BA —E R, thik—
WESE ATB-DILI AI 84 1 Ff 22 A AE P il 38 55 A
BT EON RAE N o

R & R R ARG AR 2R R, S5
o ShIKORRERELL . SAESFE UIA LIS, MMP-7
JE LRI RIEE Y, DAEEOE (A7, FEH L
F SRR A 3k . MMP-9 Rl R & 1 AR (i
A A P B JE AN IV B R . MMP=7, 9 #f 5 %
iE WA, (R E 2 Fh R AE R T #RE 1Y, MMP-9
FE S0 Sh AR b, R IR bR B 40 iR R 1 40
1 P AR B R AL TR IR0 A AR SRR, S R E
RS ORGSR BN, IS5 K% R MMP-
75 MMP-9 % ik Jt i, H ot MMP-9 7E ATB-
DILI 5 mh iRkt m THAb 2 41, 5/F8i0™
HEREERIEMEER(P<0.05), 7 MMP-9 &
O S E N BE N EE AFIE B 4%, {2 #F ATB-DILI
K

YRR F CK-18 J&FE EZ R e 228 M,
SR P FREGR . FFA I T AR PR A 2R AR
A RRAE D ARBFSE 7R, ATB-DILI % CK-18
ik B, SRR E R E VI (P < 0.05),
P B2 il 235 A A e gkt B o R 4 v TG B R AR Ak
W L5 UESE, CK-18 {1 FF 40 i 3 /K STt
o, JCF R TE IR W R, AR
Al ML AT 5005 M B RE JE . ESAT-6 5 CK-18 [a] i}
& ATB-DILI B9~y fE B N1, shaS Wi ESAT-
6 5 CK-18 iy iksKF-, AT LT ATB-DILI

FEEAREE(P<0.05). A EIG IR TAERITRE 2 Ff
PRI W0, B A% R AT T, AT DA Sk A EAE A
& HAE ATB-DILI k&4 .

Zr L RTiR, QU RS B 1Y ATB-DILIL & E
1500, Wil ESAT-6 K CK-18, IL-10. MMP-9
BRIk, JUHIESZS W ESAT-6 5 CK-18 3
ik, ATDLIEAS ATB-DILI 4 /™ 5 F B, WA i 4
T & JRIT S WG YY, kG ATB-DILI {525 %
T 25 SRR &L, RS R R R YT
EiE 2 ik S
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