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Expression level and prognosis of TLR2 ,3 and 4 in peripheral blood mon-
ocytes of children with primary hemophagocytic syndrome
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[ Abstract] Objective:To study the expression and prognosis of Toll like receptor (TLR) 2,3 and 4 in peripheral blood mono-
cytes of children with primary hemophagocytic syndrome. Methods:18 children with initial hemophagocytic syndrome treated were se-
lected as the research object and set as the research group,at the same time, 18 healthy children who were undergoing physical examina-
tion during the same period were selected as the control group. The children in the study group were divided into survival group (n =4)
and death group (n =14). The cell surface staining method was used to detect the expression level of TLR2 and 4 of the subject’s pe-
ripheral blood CD14 monocytes, and the intracellular staining method was used to detect the expression level of TLR3 of the subject’s
peripheral blood CD14 monocytes,and the enzyme-linked immunosorbent method was used to detect Interleukin (IL)-18, interferon
(IFN) -, interferon (INF)-B,tumor necrosis factor ( TFN) -a expression levels. The expression levels of TLR2,3,4 and IL-18,IFN-
o, INF-B and TFN-a were compared between the two groups, the relationship between the expression levels of TLR2,3,and 4 in periph-
eral blood mononuclear cells and the prognosis were analyzed. Results: The expression levels of TLR2,3  and 4 and the expression lev-
els of IL-1B,INF-B,and TFN-a in peripheral blood mononuclear cells in the study group were significantly higher than those in the con-
trol group (P <0.05). There was no significant difference in expression level of IFN-a between the research group and the control
group (P >0.05) ,The expression levels of TLR2,3  and 4 of peripheral blood mononuclear cells in the death group were significantly
higher than those in the survival group (P <0.05). Conclusion:The expression levels of peripheral blood mononuclear cells TLR2,3,
4 and plasma IL-18,INF-B,and TFN-a are significantly higher in children with primary hemophagocytic syndrome,and the high expres-
sion level can judge the prognosis of children with primary hemophagocytic syndrome.

[ Key words] Primary hemophagocytic syndrome ; Peripheral blood mononuclear cells; Toll-like receptors ; Cytokines ; Expression

levels

EEB A FR(1990 - ), 5 Wi+, EFEEI, E-mail:382757917@ qq. com
BIFAEE: K%, E-mail;licg6336@ sina. com



DI BT
940 202247 H

JIldt E Z Bz 2 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 37 ,No. 7
Jul. 2022

Wik 1ML 200 0 25 5 AE 2 — ol [ A S R0 2% R G
WHIR M DL R A R R S R AR 1 I R 25
RS HOR N 2R &R L A A 1 R AR
B TS TCHRT 5 M E R FIARAE , B 51 44 AL i
DN 111N O AN (1R R 7 -l S A W I i - S Yy E
ARt 5 R R i B 22 U A% T RE R v TR B
P L A8 PN B L 55 A R AL 10 Tl PR 6 B, 11 1 i SE %12
Wr, 95 B8 K% 5 . Toll &£ 3% & ( Toll-like receptors,
TLR ) J& AR P [ A A 5 & 40 38 i 52 2R 1) 32 1K B
o JEL AU 0 ) DR O O3 L 5 T R AR A R L 1Y
HE A R, TE LA e % ML b ke IR AR
Mo fEE KA TLRs 1, TLR1 B8 iH 5k 3 48 14
= CWEAR K s TLR2 (4 B2 013R 0 K A 4078 0 BF
FAR SR IR R 2 1 g 22 0, B 2 7E B U5 1 40 i
(A% ELWR A0 M) rh &5k s TLR3(7.8.9 AT LR ik
BE AR R G AN b i A% R LA o AH O BIF Y R B,
TLR2 .3 4 78 H & fm Ll o AE 2 2, U e 2 5
G A O L EE H R M Bk = TLR 75 Wk i 20 i 25
B hE LA ok AR Ay R AR FH AR ST o o HOZ TLR2
4 30 2% T S G AH S A TP R A L T A R
ME— KM fL & TLR Z5M ki) B T4 R S M fir 4%
A A (TRIF) 5 5 38 #% 1) TLR3, AN AL REAE S #F 58 9
BE AR OGN T By 1, T LA B T — P kB
H5 TLR4 7£ TRIF {5 538 B th h [/ /M s /EH . B
HT, W05 1L 200 0 25 5 0 1432 Wi S 1 Js 00 3 SR EE R
R S e DR R S 250y 2 MR T s T i 2 3T 4 R X
I 20 A 25 6 E B AT 5 32 ) TR i PR BIF 58 & B 9 AN
AE 7€ 42 4 5F Ik 1L 200 i £ 5 AE 2 Wi AR E HLH-2004
AT & TESR T 2 W i 40 L 2 45 A1 AR L AR R il P
A0l TLR2 (3 4 335 7K F Ko H XS s /4 950300 f
fi.

| AMSH®

1.1 —aER

PEPE 2017 4F 8 A & 2019 4E 7 H I L #E &
B S VA f 18 451190 2 Wk i AT i 25 45 i BB L R B SE 4
18 4 ) 301 P A f B L 2 A o B2, o B AL o, 3 4
10 %, Pk 8 £ 3 4F 1% (3.58 £1.59) %, #Fsidlh,
B 14 ], Lot 4 AR (2,62 £1.32) ¥, BF5E
LR BEAS T B2 B, 2R R 0 ] 2
PR Ve ) AR G R, 2 R SR E X
(P>0.05), HFoEA MRS 2> WIEEH (n=4)
SHET M (n =14) o ASRHE: (1) FFA L Widnfe"™
HHL I EIL; (2) 4 <12 % HEBR bR (1) BE
T2 S T 88 B A A OG0 o5 (2) ABE G
AT R ERE B R AT S R R T

A,
1.2 Ak

KA I AT 6 G A0 A ot A D DL R AR AR (1)
TLR2 \TLR4 3 3k : V& % 40 M 3% 10 4 €5 1% % 4h A ifi
CD14 FAZ A0 M FE AT A, O XA 2 52, IR dRic A
1.2 5 5358 AR BUEESM A 1 100 WL, SK 5 I A
I G 0 5 S BB IR (4 155 L 1gGl k-PE,
CD14-FITC \IgG1 k-APC;%¥ 2:5 pL TLR2 PE CD14-
FITC [TLR4-APC) iR 2J J5 T 4 °C PR 53 v ik 6 A7 i
30 min, B 5330 A 1 x RBC Lysis Buffer 2 mL, &
A )5 T IR PG AF I 10 min, 2140 i 58 42 4L
fift 5,300 g BYLr 5 min, B JE W, B L (9 Flow
Cytometry Staining Buffer I A& H (HF%E 2 mL),
IR 2] ,300 ¢ 50> 5 min, 3¢ BVEWK, L E—2
Ja PR 100 pL Wik, SR 5 705 T4
A Flow Cytometry Staining Buffer 150 ~ 200 pL, It
BL, oS B 4B 1 x 10° A, 25 3R % 8 DivaVer
6. 1.3 3k X} TLR2  TLR4 1 AH X L ] 32 47 53 #r o
(2) TLR3 33k - 6 £ 41 P e (0 35 X5 41 i 1 CD14
BARZ A M A AR D, RO U P S, JF AR e o 1.2
L0 E AT R PUEES A i 100 pL Kz CD14-eF-
lourd50 5 wL, BE 5% 18 5) J5 F ik ot 26 5% o 77 ik 10
min, ZLA0 ] 5 42 24 % )5, 300 g B0 5 min, 52 58K
W, 00 0 T8 v E A Flow Cytometry Staining Buffer
2 mlL, [/ BE.O FEW L, EE B2 REE IR 100
pL WA, T BES) f b, 5 100 WL IC Fixation 3 Jig
A5 0 B 2 A Sk 2K 1k filE B 4 BE, By 1k Ik
S8R T A DG S5 T E 20 min, 23
A 1 x Permeabilization Buffer 2 mL,500 g B.[»5 min,
FEW,EHE E— L R EE IR 100 pL @ik, T4
B A Normal Rat Serum .Normal Mouse Serum 4%
3 mL, RATIRA), TEBEAMTHEE 15 min, T 1 5
g A 1gG2a-FITCE 5 uL,2 5% d & A TLR3-
FITC FASEREHUA S L, YIRS, Z 5 T iR 64
PETFE 30 min, 5€ MY )5, 730 B A 1 x Perme-
abilization Buffer 2 mL,500 ¢ 5.0 5 min, 5 |, &
HE—)n REERER 100 uL @&, 85 Ll
m. (3) A &R IB(IL-1B) , T ER o (IFN-a) , T
PR BUINF-B) , R IRIE P 7 o (TFN-a) £ 3k i
LA WEFE 0 R R 2 RS T # kL 3 mL, T2
T PR H AF 1 30 min J5 , 2 1 IR A 52 W R 12 R AT
K
1.3 ZitZEHHm

L] SPSS 20. 0 B4 %o K s 47 40 A 5 Ak 2R
THEBORILL (v £5) 3R, R AT ¢ K 565 7 B9 RH L
[n(%)]E£R, R x K, P<0.05 H25FH5



TREAE W0 A W L0 L 2 A A L AN A I B A% AR TLR2 3 4 R kK F KBS 3 A 941
e X, AL FNIEFE , CTL ™ Az K& 4 g I 7, JC HJ2& TFN-

2 H#R

2.1 HRASIRASEIME#ZMEAE TLR2.3 .4
Rk K FEEL B
IF 5% 20 10 8] i 5 A g TLR2 3 4 3R 3K /K- i

Tk IRAL, 2 RATGEI L (P <0.05) 0 W L,
K1 MRESBASEMEAZMM TLR2.3.4 RikKkF
b8 (x £5)

215 TLR2 TLR3 TLR4
R4 (n=18) 7.80 £2.35 0.24 +0.13 1.34 +0.42
W4 (n=18) 51.36+8.15 0.52£0.17  7.80 +2.35
il 22. 669 4.286 9.078
PH <0.001 <0.001 <0.001

2.2 MRASIEAME IL-18, [FN-a, INF-B,
TFN-o FRiEKFELE
5% 240 1L-18, INF-B, TFN-o 3 ik 7K °F &5 T Xt
WA, 2R A gt L (P <0.05) ; M4 X 4 IFN-
o RIKAKF R, ZREGEIHTFEX(P>0.05),
W2,
x2 REAEGITEA IL-18,FN-o, INF-B, TFN-a 5 3% 7k
b (x £5,ng/mL)

43 IL-18 IFN-a INF-g TFN-a

X4 (n=18)  88.38+8.34 195.56+25.91 268.47:105.98 4.42+1.83
MR (n=18) 183.00£44.56 220.40 £73.47 1059.33£278.78 16.12£1.78
i 8.900 1.274 10. 145 19. 660
Pfg <0.001 0.198 <0.001 <0.001

2.3 FEASHTAHNEMBAZER TLR2.3.4
RIZKELE

FET- A LM I A% 40 L TLR2 \3 (4 kK
P TAARH, ZRAGIFE X (P<0.05), L
%3

®3 HFEASECANIMEBZAEE TLR2.3.4 RikKF

LE3 (x %)
21 5 TLR2 TLR3 TLR4
HFiEd (n=14) 49.24 £7.94  0.40 +0. 14 7.01 £2.07
TH (n=4) 65.25 +8.59 0.79 £0.19 10.97 £2.23
1 fH 3.342 3.820 3.182
P 0.029 0.032 0.034
3 g

EFEOLT 6 /40 TR G S B A S5 0
IL-12 25 3% A SR 245 40 i ( natural killer cell, NK)
FAN A EE P T K B 41 i ( cytotoxic lymphocyte, CTL)
Ak, 5 A0 2 000, T 9 B B/ A AT, B 1k o
JEE TR A S 5 A0 B T N O 4 M 2R S RE AR LT,
NK 20 F CTL 410 25 2 Bl B , 5 S50 45 58

o, Ja # HE— 25 I E W A0 I R S AR, 4 oK i
IL-12 1 5 A 48 M BB 7 (1L-1 ., IL-6 . IL-10 | IL-18 I
TNF ), IL-12 il CTL ¥ 3%, 7=/ INF-o, K3 %
P 200 DR BRI S A < Rk I T R x4
S M B, 51— R A I R R, H A P A
F R 7 A 1 ELR ML A W B o T A ke R I 1
JiL 25 B E 1 BIF 9 B OR B 22 (FU A 5 3k 2 0 JC A 5 1
R AR 11 25 5 5 AL SRR IR VS |, B R 2 Wi B, 25
T A B T B A L e LD, R RS W B dR o SR L
TLRs 1F 4 3t $8 45 0 58 #4450, 76 B N 4h 2 T F
70T R B, TLR 76 s 4 v & 1 A O 4
B IR, TLR & — 28 iy JLAh X | 85 5 X % Jif
DXL T RS A 11, FLRM AR X Oy N i, iR 19 -
25 MR A S AR I E LY R L, T RE 48
s JEL T A ) 2R T YRR 2 0 L BE R 4F . TLR B R IX
92 e R B 45 MR . TLR R Mk 4i e b
2o AR RGN R AR TP AR R E 5
BFge " & B, TLR2 3 4 &5 g Ji 40 i b ok 2k
TLR2 3 %5 32 AR AE AL Yo M B A% 40 M 34 2 JiF 55 EB J&
e L v 3 5K, T A IR RE A5 ER G b R I 3
TLR2 4 td 61k, If H TLR3 % 5 B2 i | Jak
Pe MR s RGBT R A 2R SORE T A B g
PRI A 50T AR ST U A 18 451 Wk i R L
W, 14 Sy EB R v I A0 i 25 5 L3 61 B A A A
BB 1 5 PR B . TLR2 BE 6% 1 5 40 45 5% U5
YR EE L EL T LA N B AR A5 A B R AR A
TLR4 BRAEWE U 50 4 22 GBI PE B8 N 35 2, 38 7] 43
3 3 R S R R I A 5 A DG 43 R DL R S
BEARFCE MG MG A S0 W28 245 5k B,
I 248 s 2545 A8 L AN E Il SR 40 i TLR2 (3 .4 3Rk K
AR L #E B i (P <0.05) W] TLR2 3 4
149 195 AT I I 200 L 2% 5 R A PR EE AR
HAC e TRAF X HF «B 155 0 ¥
W, TS IL-1  TNF-o IFN-o %5 20 Jf PR K i 32
BT FEIE RS BUR 25 B/ 40 T A5 R g PL A
J& , B A M R e 4 4 A TL-12 45 NK 4
Jitl K2 CTLs % 4% 40 B 5 200 , 10 W 100 40 9 25 45 6 v
LR NK 408 K CTLs (4 40 M 55 2500 08 55 , 5 3%
AN R AL T R AR IR R A
AR T RE . R itE— 25 UE B B 52 A R 5 4
i ERL - 1) 5 A= 55 00 1T 20 i 25 5 0E T TLR2 .3 4 7% 4k
KRR A% A5 O0 0 G &, A B 9 38 1 X W 1l 4
W25 A RE F L B i B L2 If 375 ARG 0 % B I If 4
ZEAGE L TL-1B . TNF-o  IFN-o ¥ J3 ¥ 5 Tt B



B3TE HTH
g4p 202247 H

JIldt E Z Bz 2 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 37 ,No. 7
Jul. 2022

XPHRZH (P <0.05) . Al fEIE & TLR2 3 4 iyihifk, &
ST 9 M 20 i PR ¥ R TR 3R SR K- T, JE H 2 TRN-
o, HOXF 0 A0 R BV P B S R I e e i g —
G, X RO E I T 2 IL-1, 1L-6, 1L-12 4§
20 A TR A R R ERL S p AT WL, TLR2 .3,
4 1K HDIE AL, T BE 2 S B0 I 44 A 25 A R LA
NS P20 LA - R Y G AR B B . g b
M40 0 25 5 B LB TRN-o0 28 3K 7K S 8 fd B L 3%
FrE AR (P >0.05) 7] fig 5 TLR-TRIF j# # 1 1k
Z RN, AR R TR B R IBZIRA G,
AI BB IE & TRIF i 8 26 8 06 32 B, T 40 % 20 WA
B EURAS B8 B I A R0 B v 4 S5 S e | T 5 22
(SRS 175 (i TLR2 (4 3403 , 77 A= IL, TNF 48 K i
YA, RO S e e Al . b TL-1 R 7 4
J& 5 518 & B 5T, 1 TNF-o A TFN-a 55 25410
il X ) B 2 S B 4 I gk /L, 3 2 2K L
e 2 S B0 I A0 45 A — R I R R B L A
W 5T XT BB B LS 40 B 45 SR R, SR T ) & W I 46
MIZE G AE B IL TLR2 3 4 Rk K P EAETE B LK
YL HE (P <0.05) , BEH] TLR2 3 4 [w] W i, 41 g 25
B & BB AR G, [ B BB A% 7E — 2 8 B b i)
TFS RS o FR U, ) K 0l 4 B 2 G AR R OLATE
RRYL AN B R e WAL T R E ) TLR2 3 4, HE
153 0 e S PR TR AR A B9 3 22 PR AT LA =2 9] R B
PETR A 2 BRI, T BRI I 2 i 2 5
Wk 1 200 Y 2% 5 i 1Y) o

g5 b, e w2 B £ G A A L AR R I PR 0
Jfg TLR2 .3 .4 K ifii 3% 1L-1B,INF-B, TFN-« 3 ik /K F
W e, HOAD R I S A2 4 L TLR2 .3 (4 Rk K F
BE % ) W7 ) & s 110 200 B 25 A i 58 L AR T IR O

S & ik

[1] Cascio A,Pernice LM, Barberi G,et al. Secondary hemophagocytic
lymphohistiocytosis in zoonoses. A systermatic review [ J]. Europe-
an Review for Medical and Pharmacological Sciences, 2012, 16
(5),1324 -1337.

[2] Toga A,Wada T,Sakakibara Y et al. Clinical significance of cloned
expansion and CD5 down-regulation in Epstein-Barr Virus (EBV ) -
infected CD8 + T lymphocytes in EBV-associated hemophagocytic
lymphohistiocytosis[ J ]. J Infect Dis,2010,201(12) ;1923 - 1932.

[3] Gurgey A,Goguos, Ozyurek E, et al. Primary hemophagocytic lym-
pho-histiocytosis in Turkish children[ J]. Ped-latr Hematol 2003,
20(5):367 -371.

[4] Pimentel-Nunes P, Gonalves N, Boal-Carvalho I, et al. Decreased
Toll-interacting protein and peroxisome proliferator-activated
receptory are associated with increased expression of Toll-like re-

ceptors in colon carcinogenesis[ J ]. Journal of Clinical Pathology,

Z< I B 4k - http : //www. nsme. edu. cn

{E&E 5 & % : http: //noth. chpt. cnki. net

2012,65(4) :302 - 308.

[5] Nackiewicz D,Dan M, He W, et al. TLR2/6 and TLR4-activated
macrophages contribute to islet inflammation and impair beta cell
insulin gene expression via IL-1 and IL-6[ J]. Diabetologia,2014,
57(8) :1645 - 1654.

[6] Noreen M, Arshad M. Association of TLR1, TLR2, TLR4, TLR6,
and TIRAP polymorphisms with disease susceptibility[ J]. Immu-
nologic Research,2015,62(2) ;234 -252.

[7] Chen J,John R. Toll-like receptor 4 regulates early endothelial ac-
tivation during ischemic acute kidney injury[ J]. Kidney Int,2011,
79(3) :288 —299.

[8] Akira S, Uematsu S, Takeuchi O. Pathogen recognition and innate
immunity[ J ]. Cell ,2006,124(4) .783 - 801.

[9] Fink A,Reuven EM, Amusch CJ,et al. Assembly of the TLR2/6
transmembrane domains is essential for activation and is a target for
prevention of sepsis[ J]. Immunol,2013,190(12) :6410 - 6422.

[10] Chen J,Ng MML, Chu JJ. Activation of TLR2 and TLR6 by Dengue
NSI protein and its implications in the immuno-pathogenesis of
Dengue virus infection[ J ]. Plo S Pathog,2015,11(7) :e1005053.

[11] Anderberg SB, Luther T, Frithiof R. Physiological aspects of Toll-
like receptor 4 activation in sepsis-induced acute kidney injury
[J]. Acta Physiologica,2017,219(3) :573 - 588.

[12] Wu J,Zhang YY,Guo L,et al. Bupleurum polysaccharides attenu-
ates lipopolysaccharide-induced inflammation via modulating Toll-
like receptor 4 signaling[ J]. PloS One,2013,8(10) ;e78051.

[13] Stowell NC,Seidman J,Raymond HA ,et al. Long-term activation of
TLR3 by poly(I1:C) induces inflammation and impairs lung func-
tion in mice[ J]. Respir Res,2009,10(6) :943.

[14] Chattopadhyay S,Fensterl V,Zhang Y ,et al. Inhibition of viral path-
ogenesis and promotion of the septic shock response to bacterial in-
fection by IRF-3 are regulated by the acetylation and phosphoryla-
tion of its coactivators[ J |. Mbio,2013,4(2) :49 -52.

[15] Kim KW,Cho ML,Oh HJ,et al. TLR-3 enhances osteoclastogenesis
through upreg-ulation of RANKL expression from fibroblast-like sy-
noviocytes in patients with rheumatoid arthritis[ J]. Immunol Lett,
2009,124(1):9 -17.

[16] Bruno ME,Frantz AL,Rogier EW ,et al. Regulation of the polymer-
ic Immunoglobulin receptor by the classical and alternative NF-KB
pathways in intestinal epithelial cell[ J]. Mucosal llmmunol,2011,
4(4) .468 —478.

[17] Cabal-Hierro L, Rodrfguez M, Artime N, et al. TRAF-mediated
modulation of the NF-kB AND JNK activation by TNFR2[ J]. Cell
Signal ,2014,26 (12) :2658 - 2666.

[18] Tseng PH,Matsuzawa A, Zhang W ,et al. Different modes of ubiq-
uitination of theadaptor TRAF3 selectively activate the expression
of type I interferons and proinflammatory cytokines [ J]. Nat Immu-
nol,2010,11(1) .70 -75.

[19] WKk, BiRbE FE. EB i 75 AR O 1 W5 il 40 M0 2% 45 1 &% H 43 /8
Pl (1] 92 AURHIG R 22 i ,2012,27 (15) : 1137 ~ 1140.

[20] Janka G. Hemophagucytie syndromes[ J]. Blood Rev, 2007, 21
(5):245 -253.

(WS B H#I:2021 -12 - 16 & E H#1:2022 —02 —09)

fB 48 : xuebaochy@ 126. com



