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Changes of Helper Th2 Cytokines IL.—4, IL—6 and IL-10 Levels in Patients
with Mycobacterium Tuberculosis Infection
YANG Xiao—yue,Ll Yu-long,LUO Zhong-qiu,ZHU Zi-yi

(Department of Laboratory Medicine,the People’s Hospital of Jianyang City,Jianyang 641400,Sichuan,China)

Abstract: Objective To study the changes of Th2 cytokines interleukin—4 (IL-4), interleukin—-6 (IL-6) and interleukin—10 (IL-10) in patients with
tuberculosis, latent tuberculosis infection and healthy people, and to screen latent infection for early treatment and protection.Methods From
February 2020 to February 2021, 30 patients with active pulmonary tuberculosis, 30 patients with latent tuberculosis infection and 30 healthy controls
were selected from the People’s Hospital of Jianyang City as active tuberculosis group (ATB group), latent tuberculosis infection group (LTBI group)
and control group, respectively. The T cells of tuberculosis infection were detected. The levels of IL—4, IL-6 and IL-10 in serum were measured by
magnetic luminex screening assay. The levels of 1L.—4, [L—6 and IL-10 in the three groups were compared.Results The levels of IL-4 in ATB group,
LTBI group and control group increased in turn, while the level of IL-4 in ATB group was lower than that in LTBI group and control group, and the
level of IL-4 in LTBI group was lower than that in control group (P<0.05). The levels of IL-6 in TB group, LTBI group and control group decreased in
turn, while the level of IL-6 in ATB group was higher than that in LTBI group, but the difference was not statistically significant (P>0.05); the levels
of IL-6 in ATB group and LTBI group were higher than those in control group (P<0.05). The levels of IL-10 in ATB group, LTBI group and control
group increased in turn, while the level of IL-10 in ATB group was lower than that in LTBI group and control group (P<0.05); the level of IL-10 in
LTBI group was lower than that in control group, but the difference was not statistically significant (P>0.05).Conclusion The changes of Th2
cytokines IL—4 and IL-10 levels can distinguish active pulmonary tuberculosis from latent pulmonary tuberculosis. Early intervention and treatment of
latent tuberculosis infection can be carried out by monitoring their levels.

Key words: Pulmonary tuberculosis;Mycobacterium tuberculosis;Interleukin—4;Interleukin—6;Interleukin—10

45095 (tuberculosis) S5 MAT B (my— SR IMAET (0 TP 2 —, E4EiT, 2017 4E 4R 2
cobacterium tuberculosis, Mtb) JBYLS |3 1) —Fp ™ A 1000 J7 NGS5 BT E 160 J7 AFET-454%
U N SRR AL 4w, © RO 2 R AN PE S P, FREZR 2R 15 M5 M HE R Z —, 250N
NE R 28, 5w 2 IR EVE E O R YN
Z—,2020 4L 4 [ KB R 2 A e
ST A R BRI G va0o022 vaooras) 2o S EALT ARG 3, RS T o
(8 B (1993.4-) % UK S5 B AR dotegom, = BT, ALABUES R 202 L) T B AN s
TSI R S R T4 FAOLUAIGE . T Ik 402 1 B S AR AR

113




36 54 L]
it = 2023 41 A

Journal of Medical Information

[ER=3 =5 Vol. 36 No.1

Jan. 2023

KH AR B PR R [F 43 CD4*T
CD8'T. R4 Hibr & X I RE B A F WK CD4*T 41
J 43R B T 4 Th17 28 ORI M T 408,
CD4*Th 40 H A 7= A= A 4 i 5% B9 AR TR, o] 43
oA Th1 FUFN Th2 R0, ML R 77T LKL
AR, 2 Thl 407 A 4045 I SR 5T
HF a(TNF-a) , T ZE v (INF-r)  FI4IAE 2
(IL-2) SR HE AN e , Rk Th AL 55— 22
Th2 B4 7= A= 45 TL-4 . 1L-6 1L—10 2542 HEAE K
20 e g PR R A 5 AL S 1, B S SR
PERZ N, FRK Th #96 Th 28 ff PR 3 B0 B
¥ B WM, Th2 40 i PR -4 i) Th %Y 20 i 57
(A=A O IV 2 A ) B A T, DRI X 5 4%
FF DR IR e 2 R 1 e W VR A8 R T 9 1Y)
Tt I 2 AR W 200 M A B R T e, S AR 1 e
PENZIES , SR HE T B 10 & ™, Thl BY/Th2 R
SIS AT SR AU S5 i 45 4 SR AR AR (R, 77
PP — FURE AT, K R B AR i R AR 5 R
. e R A B R AR T T A
TERIRAILT A 24 oo X 3 B4 PR F- 64 7150, vT
SE R0 B T AT TERERT IR 1R . Ik, ARG
ARG S5 4% R Bk S AT oA SR e 3 S A Bl
LAY Th2 B4 T 1L-4 . 1L-6 . 1L-10 f/KF, LA
R R | B TE T R R T B B
1 &REH*

L1 — el e MR FE T N R BE BE 2020 4F 2 H -
2021 4 2 AWUAR WSS B3 30 BIVE KT sh itk 45 4%
BEA(ATB 4) . GIAFRUE: OB B g
PRI 45 4% 70 AR B 8% 77 BH R s 6 A B e T 40 A
I BH M (TB-IGRA ) LA B 135 3l 14 I PR 22 30 K
LWiE ; QBFFA 2001 AF PR A S LRI &
(I 5 2 Wi AR T 18 B Y IZ TR S ; A1 P
BRI . HEBRARAE : ORE HIV BRYe E R
SO REZE AL LRI R AT A s @ HAb LR
Phis. ATB A58 22 19, % 8 il 4F4% 23~78 % ,°F-
PAE$(42.20£16.87) % o PEEES ISR 304
VERGEALTSARIR G 20 (LTBL 41) 58 Fr i e
BRI 1 T8 235 A2 S AT BT 35 75 S 6 B 1 0 4 %
e T A0 y TR BSR4 (TB-IGRA) HA
TCIAR G SR I R R B 2 Wi, Hoh 55 19 1],
2 11 B 48 25~78 % - HAE 4 (49.92+17.69) %7
TEHUER XTI 30 il 1E AT B, Y AR B A b
ENRE- SR ol E T Tl Ve B ] 2o e R ML £

114

REA:PE0 , AR R YL A5 4% 55 s 0 M A v] RE TP o
PRI , I B e 45 s TB—IGRA 30 9 1 o X HEZH
5 20 9, 210 Bl AEER 25~72 %, SFIAERE
(45.31x14.14) % . —HMFRXT R TCMZ K F 5]
IR I, 22 R ge it # B L (P>0.05), BA AT
PE AR AIRBEACTEZ 0 S d it s MK
JE Y AME R B BB A A0S R .

1.2 MRS bR 98 A REARISCEE Tl IR
“EERZIRYL T ARSI H o AR B R A R
B HL(5417C) : F5 E Eppendorf 28 7] ; WH-1 i #d
Wi G FHEPPE TR AR SR
¥ :Luminex 200analyzer, i& 7fl| : Huaman Premixed
Multi—Analyte Kit (Lot: LXSAHM) ) # R&D sys—
tems; ZEAZIERGE T A0AEAS I G g iR 50) & A Jb a7
AP ey A RS w5 20 R e 3k 7
MILLIPLEX ® MAP £ [K 755 £

1.3 71k

1.3.1 BRAREE S = HREAREE TR “458%
JEYY T 4R HAS I 3 5, AL BRANS  BUhTEE 4 il
(FFZE4#4,BD), TRIME 2 h WA2EA N TP =4
2 1 ml(N & A BAPEXT HRAS ;T 45 A48, 9 A 45
s SRR B ESAT-6/CFP-10 4% ;P &
PEXT RS, N A AR RE S TR A 4 i 5E 2R B PHA ) ;
37 CILH (2242)h,3500 r/min .0 10 min, EHLH
ELISA Kl IFN—y /K- W8 N A T & h IR 1Y
FEA N BHE NS R SRR ESAT-6/CFP-10 &2
B YIRIPETREAS T VR N 252 R S e R R s
FEA S W B N &R T & W I ISR T EP & rp bR
i, BRAET-80 C& o

132 KAl AR WAHETIE S HR (magnetic luminex
screening assay ) : VAH B AOAZ O AR TR , Tk
3 NP R E LU 28 S G 8 (xMAP F R ), 4R )5 F-
FEE AN ARSI A 1) BEA% T R ol A 1 BT AL fr
551 MBI R AR HER L. TEARRIZEE
TN e S R e W S I NN L33 /N LW 2 NS U
BRI 2545 BN, A R 238 e b S e 2T S RO 47
SRSk 2t ( Region ) AT 15298 Yok ik 21 PR Al
ERMEP . FHBAHERER RS (EE Lu-
minex 2> A] RGN ILE H Y 1L-4 11-6 . 1L-10 F7KF
(MILLIPLEX ® MAP Z N FRMIRA &) Bia £/
Py HEGAR) S U B P dEA T, I AR A AR 2 vk
AT LU B R , A REAR i B AL, I ELIRD
A i e IR B ST R SRR AR S AR AR



236 4556 1) EES PSS

2023 4F 1 A

Journal of Medical Information

Vol. 36 No.1
Jan. 2023 it =

P h 2400 B B B LU A3 I 3% b g o R R
(IS PRIR S .

L4 Geit20rik AN T 40 R 7 1 2R 18 7K F-
PIARMRMIES /345, ] GraphPad prism 5.0 #£47
Kruskal-wallis test #4745, (1 H ROC fh<kibf7T R
HORE IR SR ARG, B 959% M B AR IX 0] . P<0.05
hZESBGIEE L

2HER

2.1 =LA WIFEAR LA ATB 4 LTBI 44 . %t HRZH
L4 KRR R, Hid ATB 41 1L-4 /K PALF
LTBI ZH FIxtBE2H , H LTBI 40 1L-4 /K P T % ig
W, 2ZFA 52 E L (P<0.05);TB 41 .LTBI 41 .

Xf R TL-6 7K FARIRIEAR, Horh ATB 4 1L-6 7K°F
=T LTBI 41, {H2% 55 4 1H2= 5 L (P>0.05); ATB
ZHFN LTBI 4 1L-6 K-V TR, =5A4%1t
277 L (P<0.05); ATB 2H \LTBI 2 X} HE4H 11.-10 7K
SEAR BT, Hod ATB 40 1L-10 /KSR F LTBI 41
FIXTRAZE, 2R A g5 X (P<0.05);LTBI 4
IL-10 AR TR, (H2ER g2 L (P>
0.05), WL 1,

2.2 IL-10.1L-4 % 512 W ATB Fl LTBI /% 4 {E
ROC #h&: 2R~ , 1L-4 %5121 ATB 5 LTBI 1) AUC
fH R 0.76,1L-10 % 5|2 Wr ATB 55 LTBI /9 AUC {8
4 0.80, WL 2.

* L
5000+ [ i 400 ¥
4000
3000
2000 i -|_ 00
1000{ |F— | * I
200 ' 2004
150
100 100

L & &
\s v 0&‘ A ‘@b

* I
200+
- | 100 | |
50+ - : 1 -
0 + % ﬂ_#‘_ u__'_-I‘ '_'_ .

Y
& & 3 L & & <

? o

W FBRERAIIFE L ns FRZEFIGI2EE XA B .CorHIFmR [L-4 106 . 1L-10 2L 5L

B 1 = HEmistRE &

1004

204

0 T T T T 1

S S P & & @
1 - Specificity%
IL-4(AUC=0.76)

1004

80+

204

=

0 20 -;ﬂ a'a Elﬂ 160
1 - Specfficity%
IL-10(AUC=0.8)

B 2 IL-10.1L-4 £35i21# ATB #0 LTBI HIr&E

3 itig

SERZR R A Bk LA o i ) R P
T2 —o UTAFAR, i T2 AR H B RS Y
B SE359% (AIDS ) S5 35 3 2 26 3 B W
JEHR I 2525 ME LIS B A RARTT , G5 A% 1 A

FRMSET ARG BT, OO KT AIDS
R LB IR T A G ERR,

ARBFGE LI, IL-4 7€ ATB 41 LTBI 41 F1xt B4
HHR AU} i o KA AIFEERIA N, T4 FEL5 R AN
AL I B MR ARRIRA, S EHUADER

115



55 36 B4 1 1

it = 2023 41 A

BE2A{E KL Vol. 36 No.1
Journal of Medical Information Jan. 2023

M GRERTT . 1L-6 BEIS T B UM /b fnr=EhiiA,
AT T MG R . 1k, S 5HURMGRE N
B ERVER AR KM, IL-6 [R5 — M 5 il
SERZ RN T E R R e i R I AR OGNS, AR
59 ATB 41 LTBI 41 XF BRA 11L-6 KA UK FRAIG,
IXAT e T Btk B F A PR AR T4 i
SRR T R A AR A 8 B B TL-10 A
G RE I HIVE FH A0 R 1, X Th 4 B GoRE R 24
HHIZER, BREMEDE TL-2 PP & . 1L-10
ATREAR Th 40AE A A= 9008 1 , o 5 0 40 B 1) T RE R
5%, [RIIHA BEAS AN HI 1L—-6 A 5, AL 4 S Iz
NI AT H ATB 4 LTBT 41 % BRZH 11.-10 /K
AR T o A G TE U, S JE I 1L-10 7K P36
RS AR S R BT e B — s B Ay
H. AWF7EidiET ROC HHZ AT IL-4 F1 1L-10 %
S22 ATB F1 LTBI (M, For 1L-4 2K AUC
{H 4 0.76,1L-10 K2 AUC {H A 0.80, PHITFEHR
¥Ia] HIF ATB A1 LTBL 55127, AT LA 114 |
1L-10 A K0V A 78 4 B 72K 7 DX 00T sl i 45
¥ 5 IR S A B 1R bR

25 LTI 1L-4 1L-10 7815 sh Pk 25 S5 AR vk
SERR T 225, T LA 431 sl M s e 3 AT AR
JEYL R, W A 132 W 45 A SR SR TR AR e
Yo AR, A A TR L I RIET
B

[1JILi M,Chen T,Hua Z,et al.Global, regional, and national

— -

(2]

prevalence of diabetes mellitus in patients with pulmonary tu-
berculosis: a systematic review and meta —analysis [J].Diabetol
Metab Syndr,2021,13(1):127.

[2]Bekale RB,Du Plessis SM,Hsu NJ,et al. Mycobacterium tuber-
culosis and interactions with the host immune system:Opportu-
nities for nanoparticle based immunotherapeutics and vaccines[J].
Pharm Res,2018,36(1):8.

(3] %4242 F we sl F Mk B 4 AR 4 AR B K1 B[] H R
& 25,2021,40(11):1055—1056.

[4]Wang YS,Zhu WL,Li T,et al. Changes in newly notified cases
and control of tuberculosis in China: time —series analysis of
surveillance data[J].Infect Dis Poverty,2021,10(1):16.
BIk2F AE2X IWEFHAIETHE 17T AFTRT
mARAR R A B TR YR B LA R P 8 RACAE L
). % B 254 5 1% /& ,2019,19(8):1273—1275.

[6]Rossouw M,Nel HJ,Cooke GS,et al.Association between tu-

116

berculosis and a polymorphic NFkappaB binding site in the in-
terferon gamma genelJ].Lancet,2003,361(9372):1871—1872.
[7]Stenger S,Hanson DA, Teitelbaum R,et al.An antimicrobial
activity of cytolytic T cells mediated by granulysin [J].Science,
1998,282(5386):121—125.
[8]%F 4L E F A HmFENa MEHL ¥ A7 3% &) F 4
25 o Feed R e &,2001,24(2):70—74.
[9]Guo Z,Xiao D,Wang X,et al.Epidemiological characteristics
of pulmonary tuberculosis in mainland China from 2004 to
2015:a model—based analysis [J].BMC Public Health,2019,19(1):
219.
(0] K& R%E R EF S BEFRFTEEEH F b L4
Fo IL—17 K -F 69 B ks R & L [J]. AT E S ,2016,44(5):
546—549.
(11X AF3 A KA F F S 5B &2 MERR T
TNF—a,IFN—y,IL-2,IL—4 & K -F Z s K & L[J]. & 90 EA X
2 4%,2019,40(12):103—107.
[12]Tekwu EM,Sidze LK,Assam JP,et al.Sequenceanalysis for
detection of drug resistance in Mycobacteriumtuberculosis com-
plex isolates from the central region of cameroon [J].BMC Mi-
crobiol,2014,14(1):113.
[13]3A 4843, T4 K46, 5 IFN—y £ B $ SR 5 5 %8 D
BB i IL—4 #= IFN—y B9 £ A PRER B EF L&,
2020,30(4):568—571.
[14]50 5403k T & I B F AN E S s BAF A B g T8y
R[] B R E A 4 &,2018,39(4):465-468.
[15]Verbon A Juffermans NP,Deventer V,et al.Serum concentra-
tions of cytokines in patients with active (TB) and after treat-
ment[J].Clinical&Experimental Immunology,1999,115 (1):110—
113.
[16] & AN R 4 £ 43 91, % TNF—a fo [FN—y 5 T-SPOT.
TB A& B R TERN BN IE B 5 etk B ). 2 EAH
X5 3R,2017,38(4):93—97.
[17]Redford PS,Murray PJ,O"garra A.The role of IL—10 in im-
mune regulation during M. tuberculosis infection [J].Mucosal
Immunology,2011,4(3):261-270.
[18]Cyktor JC,Carruthers B,Kominsky RA,et al.IL—10 inhibits
mature fibrotic granuloma formation during Mycobacterium tu-
berculosis infection [J]Journal of Immunology,2013,190 (6):
2778-2790.
[19]F # 9P B o IEN—y IL—10 K B 404w i . 9% o Ae xT &
Ml 25 4% A P T TUS R TR AL, AR R AT B 16 R,
2020,27(7):1161—-1165.

Wk H 11 : 2022-02-24; {2 1] H 111:2022-04-06

G AR





