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Expression of TIPE2 in peripheral blood mononuclear cells of
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relationship with Th17/Treg cell balance
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Abstract: Objective To investigate the expression of tumor necrosis factor- o -induced protein 8-like 2
(TIPE2) in peripheral blood mononuclear cells of children with mycoplasma pneumoniae pneumonia (MPP) and its
relationship with T helper 17 (Th17)/regulatory T (Treg) cell balance. Methods A total of 104 children with acute
attack of MPP and 104 children at the recovery phase of MPP from September 2018 to September 2020 were

selected, and 90 healthy children undergoing physical examination in the same period in our hospital were randomly
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enrolled as the control group. Mononuclear cells were isolated from blood samples, and the level of TIPE2 protein in
peripheral blood mononuclear cells was detected by enzyme-linked immunosorbent assay (ELISA). The frequencies
of Th17 and Treg cells were detected by flow cytometry, and Th17/Treg ratio was calculated. Besides, the levels of
Th17 cytokine (IL-17), Treg cytokine (IL-35), C-reactive protein (CRP), and procalcitonin (PCT) were detected by
ELISA. Results The TIPE2 in peripheral blood mononuclear cells, Th17 frequency, Treg frequency, Th17/Treg
ratio, IL-17, IL-35, CRP, and PCT levels were different among the acute attack group, recovery group and the control
group (all P < 0.05). Compared with the control group, TIPE2 protein level in peripheral blood mononuclear cells,
Treg frequency, and IL-35 level were decreased, but Th17 frequency, Th17/Treg ratio, IL-17, CRP, and PCT levels
were increased in the other two groups (P < 0.05). The forced expiratory volume in the first second (FEV,), forced
vital capacity (FVC), and peak expiratory flow (PEF) in acute attack group were significantly lower than those in
recovery group (P < 0.05). Pearson correlation analysis showed that the level of TIPE2 in peripheral blood
mononuclear cells negatively correlated with Th17 frequency, Th17/Treg ratio, IL-17, CRP, and PCT (P < 0.05), but
positively correlated Wlth Treg frequency, IL-35, FEV,, FVC, and PEF (P < 0.05). Multivariate Logistic analysis
showed that TIPE2 [OR 2.243 (95% CI: 1.421, 3.541)], Th17/Treg ratio [OR =1.769 (95% CI: 1.086, 2.882)] and
IL-17 [OR=1.594 (95% CI: 1.047, 2.439)] were risk factors for MPP (P < 0.05). Conclusions The expression level
of TIPE2 in peripheral blood mononuclear cells of children with MPP is significantly decreased and negatively
correlated with Th17/Treg cell balance. TIPE2 in peripheral blood mononuclear cells may be an independent risk
factor for MPP.
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WA, Hrp— U hPoEEEs A K EL 4l
53 B WS 3 B AR B A A, BT -80°C 1R TR
PRAEFRED . 55— HX e M AEPU B4, 2 000 r/min
B0 15 min, B WCE T -80°CORAEFREM
132 F¥Een SR B R K
(enzyme linked immunosorbent assay, ELISA) 6 I A
J I BA A4S A2 40 B TIPE2, A TIPE 3R 57 & H 1 ifg
AW AT B R o B g B R A 4 R
YO VE T 2 A HE B T 10% FCS RPMI 1640 K 7
W, ZOGhmic g, RO EDE R ER 2K,
PEE W, Befa, dl A, POt B TS, R
JFH 72X 40 i AR A Th17 | Treg , ELISA A8 71 41 it £
% —17 (Interleukin-17, 1L-17) . [1 40 g / % -35
(Interleukin-35, IL-35) . C & W & H (C-reactive
protein, CRP) | [ 45 % J5 ( Procalcitonin, PCT) 7K ¥ .
NIL-17 . N IL-35 3550 & [ b 5t i B3 A= 9
HBRAF, ANCRP., APCTik#H &M A K%
AW TRRABRA T . 357" e B0 & vl B B 2P
AT
133 Hizhsesenl  FIH FGC-A+H 4 [ il D) 5E
o DU ASC A I MPP A8 LA Dy BE, AL 4G 55 — D H 1 i
A & (forced expiratory volume in first second, FEV,) |
H J1BfijE 48 (forced vital capacity, FVC) | WS i
WEfE (peak expiratory flow, PEF) .
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b 2tk kAL . YK 20 MPP i L AT X RE 21

fet e L A1 I 5 2% 40 TIPE2 . Th17 . Treg.
Th17/Treg X IfiL{# 1L-17 . IL-35. CRP. PCT /K ;
e vk RAEA . R 4L MPP &Ll 2 fE 48 x5
43 B MPP 8 LA A I 5 4% 48 ML TIPE2 5 Th17.
Treg. Th17/Treg. Il ¥4 1L-17. 1L-35., CRP. PCT
IR S s A3 TS0 MPP & A= 4 fa 6 PR 5%
1.5 Sit=FiE

AR 43T R JH SPSS 25.0 i -4k 1 ok
PLISEL AR 25 (x = 5) Fon, R K50 B 7 22
O3A, E— L P LA LSD—t K55 AH G4 Hr
JH Pearson 55 MmN R0 RHALHNE Logistic
WA, P<0.05 M ERA G4 L.
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2.1 3H5MNE M B A48 TIPE2. Th17, Treg.
Th17/Treg R &5 FREL &L

SMEREA . WE Y15 X A A8 A i A A%
40 Jfl TIPE2. Th17. Treg. Th17/Treg. TL-17, 1L-35.
CRP .PCT KV LL#8, 4 2500, ZR A G &
M (P<0.05), SXIHRA A G . S LIEH
MPP & JLAM A I B> 4% 41 L TIPE2 | Treg , 11L-35 R Ik
(P <0.05) , Th17, Th17/Treg ., IL-17 , CRP, PCT F} &
(P<0.05); 5 G A i, 2tk & E4l MPP & L4
JE I B A% 210 i TIPE2 | Treg | IL-35 [ 4% (P <0.05) ,
Th17 . Th17/Treg ., IL-17 . CRP . PCT J} & (P <0.05) .
W1,

F1 SENEMBENZMEETIPE2.Th17. Treg . Th17/Treg B MiEIEIRILE  (x£5)
215 n TIPE2/(pg/ml) Th17/% Treg/% Th17/Treg
AERAREA 104 28.76 + 4.1772 2.89 =057 3.16 £ 0.4972 0.92=0.1872
PR 40 104 42.08 + 6.347 2.13 +0.407 422 +0.64% 0.51+0.13V
it B 90 5324 +8.13 129 +0.21 5.45+0.83 0.24 +0.09
F1E 364.251 338.250 291.034 582.865
P1H 0.000 0.002 0.000 0.000
25 1L.-17/(pg/ml) 11.-35/(pg/ml) CRP/(mg/L) PCT/(pg/L)
Atk 163.14 £ 37.2472 156.81 +39.7412 23.61 + 64202 0.20 + 0.0672
PRI 147.33 £ 25.06% 220.67 +57.827 9.25+2.870 0.13 +0.03%
XJ HEZH 138.14 +23.29 314.11 +76.15 4.17+1.63 0.05 +0.02
F1E 18.077 172.920 558.022 320.823
P1H 0.000 0.000 0.000 0.000

0. QSRR L#L, P <0.05; Q5K 8 41 He# , P<0.05,
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bk %%

aMEEHASKEZHEILFEV,. FVC, PEF
b, ik, ZRAFHIT#E L (P<0.05),
a Pk R E 4 FEV,. FVC. PEF % T & & 4 .
W22,

F2 AMEEAFVREHMPP 82)LMIhEEIEIRLER
(n=104, %, x+s)
285 FEV, FVC PEF
SMEREN 62.63+1048  79.22+9.64 64.92+9.13
PRI 2R 86521637  94.62+1637  87.81x10.16
il 12.534 8.267 17.089
PE 0.000 0.000 0.000

2.3 MPP ZJLSME M BN %A TIPE2 5 &464R
B4R K 1 S A

MPP & JL AN A I 5 A 2% 40 TIPE2 5 Thi7,
Th17/Treg . IL-17 ., CRP , PCT & i #1 ¢ (P <0.05) , 5
Treg . 1L-35 &% FEV, FVC , PEF £ 1E 4 5¢ (P <0.05) .
W3,
2.4 EmMMPPHIEKRESE

DL & AE MPP Ry R A 1 (1=02,0=75 ) , 44

EESES s
£ty rff PE
Th17 -0.392 0.000
Treg 0.377 0.001
Th17/Treg -0.345 0.004
1L-17 -0.386 0.000
1L-35 0.361 0.003
CRP -0.366 0.003
PCT -0.371 0.001
FEV, 0.376 0.001
FvC 0.363 0.003
PEF 0.371 0.001

JEL it B A B 4 M TIPE2 . Th17. Treg. Th17/Treg
MLY% IL-17, TL-35. CRP., PCT % i%EZe7A8 44 A H
AR, — £ K Logistic [8] 15 4 B 45 1 WK,
TIPE2 [OR=2.243 (95% CI:1.421,3.541)], Th17/Treg
[OR=1.769 (95% CI:1.086,2.882)F1 11.-17 [OR=1.594
(95% Cl1:1.047,2.439) |J2 52 i MPP & 2E (4 40 57 15 B
K2 (P<0.05). W34,

F4 FHIMMPP &£ K E RN S EE Logistic EFA TS
[ s b S, Wald x> P OR 2%l
TR ERR
TIPE2 0.808 0.233 12.020 0.001 2.243 1.421 3.541
Th17 0.389 0.201 3.752 0.053 1.476 0.995 2.189
Treg 0.429 0.274 2.453 0.117 1.536 0.898 2.628
Th17/Treg 0.570 0.249 5.553 0.022 1.769 1.086 2.882
1L-17 0.466 0.217 4.616 0.032 1.594 1.047 2.439
1L-35 0.462 0.269 2.948 0.086 1.587 0.937 2.689
CRP 0.352 0.182 3.742 0.053 1.422 0.995 2.032
PCT 0.305 0.167 3.325 0.068 1.356 0.977 1.881
3 iTig £, AR R NEEM K, MEEmEILE
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B, il 98 SRR R B UL 28 IR AR, K
9 e 5 R] 3 BUB LI N BB . RAEAR S
S ISE R e ML 2R G, A R S i R eI T AR

fir fl B o R 5% MPP & s Ll A3 R T & X5 IR T
MPP £ L

TIPE2 J& T TNFAIP8 ZZ % — b1, J&— s i 5t
R RS N M e E N A R R R, B S
Caspase—8 ZE 5 TR O A -1 A1 AZ AT kB YOG
PR, {2 HEBE W BR A i Fas 15 5 09 5 28 40 B U
T RBFST S Bk, MPP EJLAMNE i A%
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FERI, SR AR 48 B Y F8 AN R I B A A2 A
TIPE2 mRNA Ik W REAR, H 5 8 R s i
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FVC. PEF R IEMISE, W TIPE2 n] fE S e MPP i L
T BER O, HAKPAR L 5 MPP LStk . s
THERER K, —MBZHEK Logistic [7119 7 #1485 5
W R, TIPE2, Th17/Treg. 1L-17 J&5 0 MPP & A ()
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RS L, BE T LRI R E & T
AKFBARAE, G RIG YT B AR 4

2 % X #

[1] CHENG S Y, LIN J L, ZHENG X X, et al. Development and
validation of a simple-to-use nomogram for predicting refractory
mycoplasma pneumoniae pneumonia in children[J]. Pediatr

Pulmonol, 2020, 55(4): 968-974.

MEYER SAUTEUR P M, TRUCK J, van ROSSUM A M C, et al.

Circulating antibody-secreting cell response during mycoplasma

pneumoniae childhood pneumonia[J]. J Infect Dis, 2020, 222(1):

136-147.

GUO H, REN H, LI11J, et al. TIPE2 suppressed cisplatin resistance

[2]

(31
by inducing autophagy via mTOR signalling pathway[J]. Exp Mol
Pathol, 2020, 113(1): 1-28.

[4] SUN X R, CHEN L, YAN W. TIPE2 inhibits the expression of

asthma-related inflammatory factors in hyperstretched bronchial

epithelial ~cells through the Wnt/f

Inflammation, 2017, 40(3): 770-777.

AN, WREZE, Wi, A5 LS SR & 1) Th17/ Treg 41/

AR A S Noteh 5 5 il B A HIBFFELT]. h Al Be gk a2k,

-catenin  pathway[J].

(3]

.16 -



12 14

SRIF, A iR SR8 SR LANA B4 TIPE2 193835 K 15 Th17/Treg “F-Aif AR G

2020, 30(7): 95-99.

GOSCHL L, SCHEINECKER C, BONELLI M. Treg cells in
autoimmunity: from identification to Treg-based therapies[J].
Semin Immunopathol, 2019, 41(3): 301-314.

EYH, (TG, ESHIT, % JLE SRR A &Y Thl7/Treg V-1
S IL-6/STAT3, TL-2/STATS 3 52 M [J]. Hh e P g Jk e 2 2 s,
2020, 30(7): 1043-1047.

PR AR s JLRHE Or S P2, « ARSI T LRHIG R A4 350 4
BZE 5 s LI 4 SR I R 1276 1 R AL Q015 4E M) [].
rhAE S ) LRHIR R 24 s, 2015, 30(17): 1304-1308.

KRAFFT C, CHRISTY C. Mycoplasma pneumonia in children
and adolescents[J]. Pediatr Rev, 2020, 41(1): 12-19.

[10] JI J, ZHANG Y Y, FAN Y C. TIPE2 as a potential therapeutic

[6]

(7]

[8]

[9]

target in chronic viral hepatitis[J]. Expert Opin Ther Targets,
2019, 23(6): 485-493.
[11] LI X M, SUJR, YAN S P, et al. A novel inflammatory regulator
TIPE2 inhibits TLR4-mediated development of colon cancer via
caspase-8[J]. Cancer Biomark, 2014, 14(4): 233-240.
SHI B Q, HAO Y Q, LI W, et al. The enigmatic role of TIPE2 in
asthma[J]. Am J Physiol Lung Cell Mol Physiol, 2020, 319(1):
163-172.
ZHANG Y Y, MEI S F, ZHOU Y L, et al. TIPE2 negatively
regulates mycoplasma pneumonia-triggered immune response
via MAPK signaling pathway[J]. Sci Rep, 2017, 7(1): 1-7.
BLAUVELT A, CHIRICOZZI A. The immunologic role of IL-

[12]

[13]

[14]
17 in psoriasis and psoriatic arthritis pathogenesis[J]. Clin Rev
Allergy Immunol, 2018, 55(3): 379-390.

[15] EYERICH K, DIMARTINO V, CAVANI A. IL-17 and IL-22 in

immunity: driving protection and pathology[J]. Eur J Immunol,

17

2017, 47(4): 607-614.

MUHAMMAD YUSOFF F, WONG K K, MOHD REDZWAN
N. Thl, Th2,
erythematosus[J]. Autoimmunity. 2020, 53(1): 8-20.

YANG P, QIAN F Y, ZHANG M F, et al. Th17 cell pathogenicity
and plasticity in rheumatoid arthritis[J]. J Leukoc Biol, 2019,
106(6): 1233-1240.

ROMANO M, FANELLI G, ALBANY C J, et al. Past, present,

[16]

and Thl7 cytokines in systemic lupus

[17]

[18]
and future of regulatory T cell therapy in transplantation and
autoimmunity[J]. Front Immunol, 2019, 10(1): 1-17.

J& B, M . S5 8 JLAME I Thl7, Treg 4 M A FI
AR T35 & CRP, PCT /KT IS )], BUARAG IR PR 2720
2019, 34(4): 108-111.

LI J, TAN J, MARTINO M M, et al. Regulatory T-Cells:

[19]

[20]
potential regulator of tissue repair and regeneration[J]. Front
Immunol, 2018, 9(1): 1-13.

NG, ST, BEEAE, 55 /NUIM 2 SIS AN 58 5 T4 B 48
I B4 E B L CRP, PCT, WBC 284k K i R 7 SUIFSE (1.
rhfE R4, 2019, 17(2): 84-86.

[21]

(EFF Hil)

AR5 AR KA, G, TR, A5 AR ST IRUA I 2 L
SN LA AN TIPE2 f) 415 12 5 Th17/Treg A AHISEHELT].
R E LA RS, 2021, 31(12): 12-17.

Cite this article as: ZHANG Q, HOU R X, ZHANG C, et al.
Expression of TIPE2 in peripheral blood mononuclear cells of
children with mycoplasma pneumoniae pneumonia and its
relationship with Th17/Treg cell balance[J]. China Journal of

Modern Medicine, 2021, 31(12): 12-17.



