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[Abstract]

clude macrophage colony stimulating factor 1 receptor, receptor-like protein-tyrosine phosphatase (RPTP-&) and synde-

Interleukin 34 (IL-34) is a novel cytokine that was identified in recent years, and its receptors in-

can—1. At present, it is known that IL-34 and colony stimulating factor 1 have similar but not identical biological activi-
ties and play an important role in the occurrence and development of various tumors and autoimmune diseases. In addi-
tion, it has been found that IL-34 also plays a role in bacterial, fungal and viral infectious diseases. Therefore, studying the

mechanism of IL-34 in various infectious diseases is conducive to providing new directions for the diagnosis and treat-
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ment of various infectious diseases. This article reviews the biological activity of IL-34 and its role in infectious diseases.

[Key words]

FIZNIEA 2 -34 (IL-34) T 408 & B —Fh Y
AEVE TR -1 09 A 2 0 P AR ELAS 58 42 AR [R] 1
AR R AR T T JLAEIF S K B, IL-34 & 5
PePENE I | B e e S 2 AR 1Y R
R R ARG ANUAT LA B2 W, 1P 1 S 97
B HA — i WG R ME o SRR 5 555 6 I IR T4

S WL Z— , B RO S SR R B e M e R

ARG H (G - 8RS S5[201912804 )

FEEIIH -
HIPER -

SE EIE

brain health and disease: implication of cerebral inflflammation [J].
Neuropharmacology, 2014, 79: 298-306.

[37] ZHANG J, ZHU Y, ZHOU D, et al. Recombinant human erythropoie-
tin (rhEPO) alleviates early brain injury following subarachnoid hem-
orrhage in rats: possible involvement of Nrf2-ARE pathway [J]. Cy-
tokine, 2010, 52(3): 252-257.

[38] BUEMI M, GRASSO G, CORICAF, et al. In vivo evidence that eryth-
ropoietin in has a neuroprotective effect during subarachnoid hemor-
rhage [J]. Eur J Pharmacol, 2000, 392(1-2): 31-34.

[39] SPRINGBORG JB, MOLLER C, GIDEON P, et al. Erythropoietin in
patients with aneurysmal subarachnoid haemorrhage: a double blind
randomised clinical trial [J]. Acta Neurochir, 2007, 149(11): 1089-1101.

[40] TSENG MY, HUTCHINSON PJ, RICHARDS HK, et al. Acute sys-

temic erythropoietin therapy to reduce delayed ischemic deficits fol-

- 102 -

Interleukin—34 (IL-34); Infectious disease; Mechanism; Receptor; Cytokine

HRAT JCRERL 25 IR T, DR I 75 o 2 9 ML R A
I8, WEBEIRIRYT BEHEFL I 1 3y ﬁﬁtﬂ%ﬂ%ﬁﬁfﬁ,m/nﬁ
PEACHAY 510 . AR SCHE M TL-34 445 FlUg g PR 1Y
YERPLSI S — R3]

1 IL-345985A

1.1 IL-34FEARSEH  11-34 th S H 4 2R
55 b R A BT AR AR A 3, T O il G

U B AT, - W58 A4 S0, E-mail : renzhonghe914@163.com

lowing aneurysmal subarachnoid hemorrhage: a Phase Il random-
ized, double-blind, placebo-controlled trial. Clinical article [J]. Neu-
rosurg, 2009, 111(1): 171-180.

[41] GRASSO G, TOMASELLO F. Erythropoietin for subarachnoid hem-
orrhage: Is there a reason for hope? [J]. World Neurosurg, 2012, 77
(1): 46-48.

[42] COBELENS PM, TIEBOSCH IA, DUDKHUIZEN RM, et al. Interfer-
on-b attenuates lung inflflammation following experimental subarach-
noid hemorrhage [J]. Crit Care, 2010, 14: R157.

[43] ZHOU Y, ZHAO X, TANG Y, et al. Erythropoietin inhibits the in-
crease of pulmonary labile zinc and the expression of inflflammatory
mediators following subarachnoid hemorrhage in rats [J]. Neurocrit
Care, 2016, 24(3): 472-480.

(K H 11:2019-09-04)



Hainan Med ), Jan. 2020, Vol. 31, No. 1

BEEF20200FE1AF315F 18

LR MM E R iR, AKIL-343E K EN T 165
Yt fk q22.1, AEA AL b B i BE ORI, A
1L-34 /2 h 222 NSRRI [RE — RARE 1, 787N
B P U2 Fh 235 A S B 4 AR R VR — SRR B 1T
4y F I R 39 kDa, H45#4  A-BE L YA KB
JE VU FEIEIE , 45— ROFA T DR BEAZ O, 3X 5 46
PR R F-(CSF)-1 AL,

12 IL-34 132K AR TG IL-34 1 257
A )& CSF-1R, IL-34 5 CSF-1R 454 2 5 15 A% 40
JHELRIT 505 200 P B 5 A B R T A 2 Rl AR 4 o)
AER, AN BRI TS NF-«B | c-Jun 22 3 A 3 184 il (JNK) |
TR LR 3 YA T/ 22 B2 R 73 24 R B TV (PIBK/AKT)
Tk S R T T /% 3% [ T~ (JAK/STAT) AR i A 58 15 2
1R 1/2 (ERPK1/2) 22 24 )5 36 1k 5 11 34 B (MPK A)
{55, iR BEBLTE caspase—3/8 &Y, MNZHH m &«
5 IL-34, Mifik 1k CSF-1R, %434 & B AE /) BN
JI2 S5 200 B K b 2 B A0 R R R T TR TR I ¢
(RPTP-0) Al fF M IL-34 () 55 — AP, IL-34 5
RPTP-¢ 4545 Jo vl 41l i i 8- 200 M 19 38 40 L e ok LA B I
O, ZRCARE 1R BE- 1 (syndecan—1) 1E Z Ff i g 14
Pgi R Ik, AT 2R A K IR a2 I AR
5% & B syndecan—1 BEE U IL-34 55 5 B Wi 41 o 48
B R 32 AR (M-CSFR) 5 538 I A 381G , & TL-34
=K, IL-34 5 syndecan—1 454 WY H & 4=
PTG

2 IL-34 5RGEMER

2.1 IL-34 AP BL rsMeRE ILAE R B3 ILE &
T SR IERY 14) S INE 2 I8 5 | /S 1) S S AR i i 2 B T RE
BERG PN o TR R E E (1 I 2 i T2 G338 I 0 AS B
Tl A REEREIE . R RELNA3 150 77
JHe 5 ILAE R 3, FRARATY A 530 0 ASE T80 , 2 H Aif
M b AT TCIRIT RGN R 2 ), W — 2 R
BF MLAE A9 88 [ 36 97 A3 SR BORIR 7 BT ik, LIN 4§
TR 5 % B0 e 7 ML RE S8 3 I 3 T34 5 fa e A\ B (2 7t
5, 25 A G2 S H S PR I RE ™ R
() B A B 5 PR (SOFA) | 2 1 A T 5508 ik i
i (APACHE IDf5 b5 JCHH AR M. I E B Es LR fL
(LPS)i5 T MR8 IUAE /)N B, A I35 24 h 48 h = Iy
i s R I ZH 2 IL-34 KO, R IR IL-34 B . |
Tb, ANIEUE VR S 20 TL-34 2 (AT (/N A Y B A
7 41 R 5 I AN B 22 | B4R /DN B A A R A T
TR, MG SN FBUIA Th FAR Y IL-34 &1,
WIS BRUAE 77238 e A TR B 238 T e, p LG AN T34 3
1k PR A0 6 % I A 1 T R R B IUAE 1)
G g2 B R AR AP A L, ATV RIG T IR YT M E IUAE
TBTT T 2T R R

22 IL-34 5JRarYy  ZRUREEMEAT R 18

JH 5 WL R, 2 e PRI R 6 1 (HB V) IR L 51k .
Pt A DA B (WHOY IR 2 2.57 1 PR
20154F , A 80 2 NIEF IR FHALAE, FE I
AL FFES . HRIAYT R 50 w3 i8R iy - 22
9 HIEPURERIRYT R R BRR (R E T, BT
WA —FATT e o A M HBV Jde, T 2 ik —
SARZEATT T . CHENG 25 BF5E & TR, 5 fi B
AT EE 18 2, g PRI 9% BB I3 TL-34 S AN I
AN AN FE K IL-34mRNA B B AR, AHSEA BT &
Pi,IL-34 5 HBV DNA # 1 | ALT AST 4 B {2 f A 5%
KF L IL-34 7] 4l HBV & il {4 . HBV & RNA .,
3.5 kb mRNA UL & HBV #Z.0 & FI B9k, B L=
IL-34 AT LAA] HBV A, eAh, IL-34 AT ) 2
Fags A2 01t 27 2 Ak i 1 J EL AR N - 81 A g
2 B b PR B A2 A 3k {3 A DX 3 B A% A4 Jif 2R
A5, DT 8 JHF JUE 19 2 2 I 5 S A7 5 15 T BE S (2 a0
LA A e i B WA L 53 AL TR B, 13 TGF-B AP ZLA
HEE F -3 % HSCIE AL ™= A 34 T, At 4 1 HSC 11
HagE ] LA E R T HSC, i & A R, &
KR B A0 IR I 5 38 T L1 4 iR B -9
(MMP-9 (R AE i, TR e ST AR 3 1 5 TP S 14 e
i A I 4 1 200 B I PR30 5 T R 4R B -1
(MMP-1) 1 35 , e R £F g fb oL 72 5 REII 6 H 2R R A
YA R I B BT 4 y- TR R 4 R 1, LA
FHHSC (WA Tous b | [ 02 U IR £F 4k Ak i % 2 %
JEU, ZE b AT WF ST A0 IL-34 8 2R B I 4%
AR FIBIL A ACRT S 0 1 IR 7 S BT A A
AT R I R AR VR B AR 1 ) .
W, BRI ARAS Pk e 2 R B 25 5 I (AIDS) , J2& H
N AP B B B (HIV) I8 5 | e i — b ™ AL ek
P9, HIV & —FhBE U A 50is RS0 i 8
AT AR AR BB T, 4hiR T ok TR IR, A
B PR EE 1 B (HIV-1) e 2 4t s B
IS A Rz — , 2453 800 J7 NJE&HY , I 5L 3 200
27 NFET, 2018 445 170 J7 MBI gL, HRnRIT
17 2 B R P i SR R T (AR R 2 i rp
SEIRBEREATIFEIEIGYT A B R . HIV-1 5 B g
LM b) , FE7E L TR HIV-1 0 25 1% , Bl L i M
L9 i CD4™ T i ffd bb 8 H A B & 19 HIV-1 38
i, PAQUIN S5 SLIR A9 & B« H IL-34 7T AR Y B
AL (IL-34-Mds) 5 B W i f 4L V5 fl s R i A B
16 £ HfL (M-CSF-M dbs) H 5 % HIV-1 8% 4e 1) 25 2 %
fi%, #5352 SAMHDI #1 APOBECs 7£ PN ) 4 it B 4 2
K-, 3 ffi 15 IL-34-Mds REHLHT HIV-1 A HEA B
FISER IR 33X Ry AM v IR 30 7 S B R AT 5
& W9 )5 1 . CHIHARA 25U 5% & 90 & 4
IL-34 Al 3@ 1 B ZR I 4> F CD54 | T BRI 2 VER
- 103 -



BEEF2020E1HE31EF1H

Hainan Med J, Jan. 2020, Vol. 31, No. 1

AP HLA-DR JHIE R AZ R Sl B fil i R 7 S 2k i
HIV 75 B WA N &2 il o 25 LTk, IL-34 ZE4iK4L
HIV-1 e b Z PR VR R, nIVE S AR IR T it
HIV- 1B RYT B L8 )™,

F 50 375 J5 5 (TAV) S LA 100 B e PRUBE RNA
W, P 2 I A R IS T RE S R BRI E
T = 40 R 7B Sy A Sk TAV IR [ Bl 4 . YU
SRR R B, 5 R B AT EL PR R 37 S 7 AR
FANE ML IL-34 TL-22 /KB 8 v, H 3Rk St
[i] RS ARCH I 5 7 AR AE S5 Iy JUA [, PP 760 37 JESoip i S
i IL-22 3428 038 TL-34 Ay Rk | T IL-34 S As i il
IL-22 BTG PE . BRI, IL-34 75 S IR YT H 75 sk
5 BRI R B A

H A% 2, Rk 98 (JE) &t H AR 2 R % 995 55 (JEV)
SR X s 22 R G0 5 R A — Fh S AL Y9, fRTFR 2
I , JE &9 AR I IR 2 JEV B rh i i 22 R 4555 5
PRPER S . JEV INZRTE FIE N HEHEM T
— PP B JEV B A S R e, (BT A 1 2 K
P, A XHRG BN PURF AWM AT . 14
P T TEV 5158 B K 48 24 67 900 A, Hog 48 235 il Ky
20%~30%"". PRIBLIE IR B R A T ff FL X bl 28 R 458
WAGAILE, AT KB A SR T AR i
B Ao JEV RGNS & B, 42 1L-34
b BT g SRR /N BRAE T R () 50 6] B ZH B S 4 5 /)N
22 58 o 440 i A 580 | 55 PBS 4 b, A TL-34
(A 200 S L 37 e i R B v, el A L34 R
B A2 1 JEV AEIG P 52 6, B S A i 2 i e i) it
FEIEAR RN A AERS ], X ORIRYT JE FF R B A5 %K
RARTT T IESRAE T —Fio i L

B LA AE I (HFRS) i G 5 R e 5 | i —
P S AL e . & HFRS 5™ 5 9 1 7 b
X 22— DU R R YA T 0% R A0S T8O %
A0 R B A E 1 (IL-1),IL-6,
CCL2,CCL4 . TNF-a, AHCIEIRIFFEFE 55 filt FEXT
WEZHXT HE , HFRS H I TIL-34 /K SE0 W Th g, BoA
GiiteE X, HABWIAYT IR TR 2 1IE % ; HFRS B
M3 IL-34 7KV 5 1 40 AR A 20 B T+ 250 B A
5%, T 5 0 /NS E5ORT L7 P 2R KA B A oG X
$&/R IL-34 7€ HFRS P LA AE/E ™, I As i,
IL-34 2 5 HFRS &AL, 45 D0 1 3¢ IL-34 7K, A
AT B I 1 , A B Y7 80P Al i — 2B w5l
b HFRS (67752 B 0 L&

23 IL-34 SEEERGE ARk E R —F T
WL R AR SRR IEFELT, A aSRR
PLIGE B A A, AN 2 fih 2 s 200 B e 1 R 286 i
() 9 E R NE , 3X T RS2 T MR A X 11 68 S R TR 1
Mif 32 5 A . XU SEBF5E & B IL-34 3l i #1 il M1
- 104 -

I A4 L D B P 1 € A R P S U3 A2 AR (PPR) Y 26
ik, Bl Toll B3 /A (TLR)2 il Dectin—1, AT /> T M1
LW 200 0 7 A I 77 A= ) TNF-a, X I 5% il 435 L
W1, IL-34 A] fg 38 i 4E RFAK 7 19 B 140 A TLR2 Fi
Dectin—1 & 1A 0 H T 5 93 05 40 X 1160 502K T8 e A
FA) S o

2.4 IL-34 5VPIRA AL 2015 48, 9 I i
VPIRACJEARTESE S T 1 526 658 ANJEYL(H 2014 4F
PLSEREIN T 6%). 1T 75%~90% Y I 22 e vh IR A
JEAA 5 TE TG ACRE AR, P G 38 25 ey T A A
FERTHL, 3 B AT, R A R K A0
IR FE R, H B REA . BTV IRA R RS
S LI 1o ANV A L (ELf 2 A ) RAR SR AR R e 2 (] 1Y
A EAE B A R RN, VD IR AK A B 5 mT
551 3 20 R R 3 2 R AR EAE R ik i 48 L DR I
N, S 2 it DN P 5 T AR 4 LAY ST, T K 2 AR
A RN A 2 A T A 975 A g B BT X . AF
FER I, IR N ZH P4 I J2 (hOE) 4fi il & OE-E6/E7
Wi Toll BE3Z 44 3 (TLR3) M RE AT BH 2 ek /b i VP HR A 5
RIS IR RAE A PIFRIC Y R4 B, W TIL-34 . 1L-20,
IL-26 . IL-34 AT PR iR SR FE R 752 44K 1 (STNF-R1),
JifIE SR FE PR 7 B A4 R S 1% 51 13B (TNFSF13B) 4627,
FH AT UL L34 ZE VD IR A S A L BOR 2 vh R 35—
HITER

3 IL-34 53R EE B R EMERR

J5 KM 2671 48 (RA) fB 38 T B | I ¥ % 3 W R
IL-34 BRI, M IL-34 %355 RA WAL W
o BEEE AR B SR AR G | I3 TL-34 7K -5 50 36 3l
F550(TIC F1 DAS28) . R AEZ L (ESR #1 CRP), H &t
A3 £ (RF F1¥T CCP), L K HoAth R E K7, AN TL-6,
IL-17 . MMP-3 2 1EAC 167 )G, RA A I
IL-34 KV AT B R R, BRI IL-34 A A RA 12
W I ROTAS B3 AR S, HoAT BER R IA YT RA BT B HE
FRE, RGEMELLRERIE (SLE) H & ML IL-34 KV 5
5 fd BT FR AR b , AN 5 SLE I RAFAE ity 2R 8 A1
K, i 4 BV SLE VE PR PUNE DNA BLIARKF |
CRP /KPR IEAHSC  (H 5 MA C3 A C, SL B # R
7 L) I3 TL-34 7K P-4 17 B B REAIG, Bk, i 3
IL-34 %} SLE A Hr B2 Wi A1y S0 ¥4 — R I R
LB FSE K BRAE IL-34 15 J5 & T TR 25 A 1E (P-SS)
A MR R S R, H S R R I TNF-« . IL-18,
IL-17 . IL-23p19 2 IEAHC™, W5 & BBz 45
R/NEI bR ANk IL-34 |, 3 H 5 R AEFLRE BE
e, $278 TL-34 S RAEVE A 99 18T RL R 245 s IL-34 11
PR32 MR R FE I F—a (TNF-) B 54, BT NF-«B
BT R AN TNF-afili IL-34 F5 81
/D X R TNF -l i BBz 5 7« B 3 45 i



Hainan Med ), Jan. 2020, Vol. 31, No. 1

BEEF20200FE1AF315F 18

R AN IL-34 ik
4 RE
IL-34 E 4y H HiBF 5% #1202 R [H 5, Bl )

AW, T AR Z R T 2 R AR A

ek — TR BRI TL-34 76555 i/ FHBLE , A

117 P Z2 R 12 W K75 ﬂuﬁﬁﬁﬁ#%ﬁ A

SFAREW , LR g 2R IR RAE SR TG 7 e

AEFL 2 A0 PES BE R R 42 ) Tﬁ%@t?ﬁﬁ A5 1]

S 3k

[1] LIN H, LEE E, HESTIR K, et al. Discovery of a cytokine and its re-
ceptor by functional screening of the extracellular proteome [J]. Sci-
ence, 2008, 320(5877): 807-811.

[2]1 MA X, LIN W, CHEN Y, et al. Structural basis for the dual recogni-
tion of helical cytokines IL-34 and CSF-1 by CSF-IR [J]. Structure,
2012, 20(4): 676-687.

(31 B, SR, VIR TL-34 SILAESAETELSRT R HI[C). e
B 2 5 R B O I A R A AR 2 ST = VG W E O B AR
15 2015 AFWNTAE TAE PR 222 R AR 23 2015.

[4] ZELANTE T, RICCIARDI-CASTAGNOLI P. The yin-yang nature of
CSF1R-binding cytokines [J]. Nat Immunol, 2012, 13(8): 717-719.

[5] Fie, B, TRk, & A R34 A AT IEROR AR
PIBESEE ], I PRIE ARG 24, 2018, 38(6): 9-12.

[6] SEGALINY AI, BRION R, MORTIER E, et al. Syndecan—1 regu-
lates the biological activities of interleukin—34 [J]. Biochim Biophys
Acta, 2015, 1853(5):1010-1021.

[71 VAN DER POLL T, VAN DE VEERDONK FL, SCICLUNA BP, et
al. The immunopathology of sepsis and potential therapeutic targets
[J]. Nat Rev Immunol, 2017, 17(7): 407-420.

[8] LIN X, LUO H, YAN X, et al. Interleukin-34 ameliorates survival
and bacterial clearance in polymicrobial sepsis [J]. Critl Care Med,
2018, 46(6): €584-¢590.

[9] MANNE V, GOCHANOUR E, KOWDLEY KYV. Current perspec-
tives into the evaluation and management of hepatitis B: a review [J].
Hepatobiliary Surg Nutr, 2019, 8(4): 361-369.

[10] CHENG ST, TANG H, REN JH, et al. Interleukin-34 inhibits hepati-
tis B virus replication in vitro and in vivo [J]. PLoS One, 2017, 12(6):
€0179605.

[11] FREK, W 5. IL-34 \M-CSF 5 HEF4i Al | JH3 16 AH DR 72 3
JE[I]. LRIERLR 22244, 2018, 53(3): 487-490.
[12] Natalia A, Jimenez WA, Rugeles MT, et al. The potential protective

[26-27]
(e}

role of vitamin D supplementation on HIV-1 infection [J]. Front Im-
munol, 2019, 10: 2291.

[13] PAQUIN PD, GREENSPUN BC, KITCHEN SM, et al. Human inter-
leukin—34-derived macrophages have increased resistance to HIV-1
infection [J]. Cytokine, 2018, 111: 272-277.

[14] CHIHARA T, SUZU S, HASSAN R, et al. IL-34 and M-CSF share
the receptor Fms but are not identical in biological activity and signal
activation [J]. Cell Death Differ, 2010, 17(12): 1917-1927.

[15]YU G, BING Y, ZHU S, et al. Activation of the interleukin—34 inflam-
matory pathway in response to influenza a virus infection [J]. Am J
Med Sci, 2014, 349(2): 145-150.

[16] HAN SR, LEE SW. Inhibition of Japanese encephalitis virus (JEV)
replication by specific RNA aptamer against JEV methyltransferase
[J]. Biochem Biophys Res Commun, 2017, 483(1): 687-693.

[17] 4555, 1L-34 7C LU 58 o B i Jed B PR T BIE S (D). 8%
AR R, 2016.

[18] TANG K, ZHANG C, ZHANG Y, et al. Elevated plasma interleukin
34 levels correlate with disease severity-reflecting parameters of pa-
tients with haemorrhagic fever with renal syndrome [J]. Infect Dis
(Lond), 2019, 51(11-12): 847-853.

[19] XU R, SUN HF, WILLIAMS DW, et al. IL-34 suppresses candida al-
bicans induced TNF-« production in M1 macrophages by downregu-
lating expression of Dectin—1 and TLR2 [J]. J Immunol Res, 2015,
2015: 328146.

[20] Xu JZ, Kumar R, Gong H, et al. Toll-like receptor 3 deficiency leads
to altered immune responses to chlamydia trachomatis infection in
human oviduct epithelial cells [J]. Infect Immun, 2019, 87(10):
e483-e519,

[21] Chemel M, Le Goff B, Brion R, et al. Interleukin 34 expression is as-
sociated with synovitis severity in rheumatoid arthritis patients [J].
Ann Rheum Dis, 2012, 71(1): 150-154.

[22] TIAN Y, SHEN H, XIA L, et al. Elevated serum and synovial fluid
levels of interleukin—34 in rheumatoid arthritis: possible association
with disease progression via interleukin—17 production [J]. J Interfer-
on Cytokine Res, 2013, 33(7): 398-401.

[23] BING W, ZIJIAN M, MIAOMIAO W, et al. IL-34 upregulated Th17
production through increased IL-6 expression by rheumatoid fibro-
blast-like synoviocytes [J]. Mediators Inflamm, 2017, 2017: 1567120.

[24] BAGHDADI M, ENDO H, TANAKA Y, et al. Interleukin 34, from
pathogenesis to clinical applications [J]. Cytokine, 2017, 99: 139-147.

[25] CICCI F, ALESSANDRO R, RODOLICO V, et al. IL-34 is overex-
pressed in the inflamed salivary glands of patients with Sjogren's syn-
drome and is associated with + monocytes [J]. Rheumatology (Ox-
ford), 2013, 52(6) 1009-1017.

[26] ZORENA K, JACHIMOWICZ-DUDA O, WAZ P. The cut-off value
for interleukin 34 as an additional potential inflammatory biomarker
for the prediction of the risk of diabetic complications [J]. Biomark-
ers, 2016, 21(3): 276-282.

[27] £J1, FEm4E. IL-34 51K

4, 2019, 29(10): 49-53.

PR R MR PR

(s H 45 :2019-11-02)

- 105 -



