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Advances in the role and mechanism of plasmacytoid dendritic cells in the

protection of cryptococcal pneumococcal infection
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Abstract: Cryptococcus pneumonia is a common fungal disease which is caused by cryptococcal infection. Due to the nonspecific
symptoms, it is difficult to make a definite diagnosis. As a conditional pathogenic fungal infection, the outcome of cryptococcal
pneumonia is mainly related to host immunity. At present, the immunological pathogenesis of cryptococcal pneumonia is mainly
limited to T cells and macrophages. In recent years, studies have shown that plasmacytoid dendritic cells, one of the
subpopulations of dendritic cells, play a role in the human’s resistance to virus and bacterial immunity because they can produce
large amounts of type | interferons and activate related T cells. However, the role of plasmacytoid dendritic cells in fungal
diseases, especially in cryptococcosis, remains unclear. This article will introduce the clinical manifestations, diagnosis and
treatment of Cryptococcus pneumonia, and the immune mechanisms of T cells and macrophages in Cryptococcus pneumonia
and introduce the previously reported links between cryptococcal pneumonia and plasmacytoid dendritic cells in order to
initially explain the role of plasmacytoid dendritic cells in the pathogenesis of cryptococcal pneumonia immunology.

Key words: cryptococcal pneumonia, plasmacytoid dendritic cells, immunity

Ko BK B W 2 H B0 ME OB A BE BRI
Cryptococcus neoformans J¢ ¥ & L A Fh C
neoformans var. grubii F1J7ZZF C. neoformans var.
neoformans FI¥SFFEER T Cryptococcus gattii 5|
fh 7 B L R R O (B TS AR 2013),
SEREEFEHTY 100 JIBR B, FET-EIE 60% L L,
RS M REAE R B R T &5
2009). FEEREA R GL i) 32 SR AR R IR 45
HIEEEEE A7 (Giles et al. 2009; Velagapudi et al.
2009), HEANfE FARNHIREEREE AT DL B £ SR
3G JE, HRETE 3R RS HITERR (Cassone et al.
1974; Feldmesser et al. 2001), L5 KT A&
H WL (Chuck & Sande 1989) FIFSHH 52 %

(Pappas et al. 2001) H1, H A 5[ RIBIEIEN RR
A JE 4% G B K T A o I 2%

JIFs I 35K B A D i AR5 DAL ) 42 28 M S R TR 0
F B AT EM. AR L5 (Chang et al. 2015),
B A B IR R T ) I L TR R 3 R A T S i

1318 AR

1148 (Park et al.

)RR, 4k TR A0 FR X 28 2R 40 250 R 1K 1 i i 4 140
K (Changetal. 2015). MERKE, HAIZE L
YRR T 5B 40 = 2 R A5 = Be AN A 5= e R R} < A% G )
1998 4 1 J-2009 £ 12 J fili Be Bk B 93 i 1 ) e 7
Jili B BR B 5 22 L TR S e # CELFE HIV/AIDS)
Aﬁ(@ﬁ%ﬁﬁ@zmw I R b T R
() 22 FEME, 32 S I 5 AR 2 A0 BRI A P 2 A Ak
17121 (Chang et al. 2015). X T H A% HLH| i)
FC, HAET B AT T I G0 A S AT A .

1 iR R g KA K S S AL

1.1 FhfREkERAIRRRINZIZIAE

W T ok = 5 R R B, H AT E‘J@Tﬁzﬂﬁﬁ?ﬂfﬁ
K& BR TR B2 W R AR A7 AE Al
1X$ﬁﬂﬂi[5%ﬂ%lfé’ﬂ$%L%3ﬁﬁ)hd“4k%ﬁ%z
R PR, AR B g, R B, KRR,
W VR MR e 45 Teik 5 FLAth T 2 [X 43 (Song et all.
2010; Ye et al. 2012; Zhang et al. 2012; Kohno et al.
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2015). APiiEIEE, FrA XA R G Fa 3K v
SR ST VR () 5218 R DAk i 2R A O
0 25 it B 3K B i 100 30 s B I AR 3, 2 Rk AR
JEE il R I R EPE R 23 (Visnegarwala et al.
1998).

HETE = 8T HIV Bege 3 F R B ge 2 il fa Bk
PR A I PR SR I I B 42 Bt 9, JHG D AT T g
AR B K B A S SR R E R U AR,
RS 45 2 O R R IR R R I o 76 H A — AN KA
() HIV B B il B 3R 8 R i 7, eIk |
RRMBIRERN 46.4%, LEEERIIEEN
64.2%; AR 7E TR0 1) 2 R IR L PR
Mg KAWL 2 0 2 17.6% 3.6%. 17.6%-
3%; JCIEAEMEE B B W 22.3%. 10.4%. 6%-
23% (Kohno et al. 2015). 7E#[E F—A4> 23 5] HIV
Bt B F W T, 57%EFIREIR, 26%FR I
W, 17%RIN MGG, 9%RIM AN KK, (E154E H I
52, WA 1) LR RS BRI 55 7R 45 Ok 2 B
ZNMEEER TR (Song et al. 2010). fE— 17 [=] i
PERFIE R, 24% %% Dy e TE 0 1) it e 3R v s 7B 3 T
B RER s Hofh B B FEZ U (62%), IR
(38%), WP A 3E (22%), K Joe (21%), B Ji (20% )
AV E (13%) SFHERr R IEIRIRRIL (Ye et al.
2012). FE— TR KFIE A FpBR BR R e, 2R
SR 63%, 3 H I K2 H R PR 4 R 40
e (15 81%) (Chenetal. 2013). /%, fEILEH
X BRI B, V% B3 PR GE AR CR 5]
HUCEFAG B 1 R 87%, 28 [R5 91 v o5 B 59% ),
MmbEH B EP A4S 24 (Franco-Paredes et al.
2015). £ b, AT LLUF Hi il RS EK B0 A I PACRE PR Bk
ZRESPE, BN X EOEIR 22 R BOR .

RGBSR B, I PR E 512 W il B sk
RN R AR A S . BRI S, 50% A
() Bk B v LE I R X AT RS
F BRI ALK 2 55 AR i
2013). HE X ooy, mrd@ i BER CT ik —
LT, LB 12 W 1 SO (Skolnik et al. 2017).
M il B BRI R 218 E 8 & M F RS, W

PR IR . BT, GMS Jefl. PAS Jifft. FMS
et LR R SR IR S 2 B I 28 ) 5 AT 40 i 2 A
B ELE R R A B 2745 (Huston & Mody 2009;
McTaggart et al. 2011; EJ3iEMIEE 2013).

B X T il B BR B ) B R S B B R
7 MIFARUIBRIGIT o 3855 1 SR SCRR AR TE P H C
AR TCE AR R il B BR TR 0 B, HA TR E AT IR
WYRYT, BIEAEAERRER R L 1y, — ML/ FA
1% (Limper et al. 2011). {H2, S r) &
W ZEAT ST B R JT (Perfect et al. 2010; Limper et
al. 2011 THRATINN, KBTIl B3k g6 s v]
DAZE ML FE B2 AT A 38 B R &R G0, AT 5 500 i ik
FBRER TR M ¢, H 2 SEURFIET . Fk, AT
FEH X T G (A T JRE R 1) I Bk e e A
SRR AR PRI BT B B TR T 5 X T A JR3 BR 11 il Bk B
i R8RSR B B TF- AR VAT, R F AR ) B G
RCR BT E B IRTT - A E AN VR, Rk R AR s
AT REERE 13.6%, TRBESHYIEITHER
K 8.6% (BEIFARLE 2013). 1A T AT
DL B3 9NN 52 T ARVEIT 51 L IR AR G I Kk
S, A SSURE TS AN AR . Sk H B G
0B R B O R BEOER TR B R AR R it B Bk R
R VA TT 52 BB Bk (Skolnik et al. 2017)
1.2 FhBREKE TR AU S AL

H AT, £ NIBRER B R Ls et e, K
U T 2 A 3 00008 B S B R R T BRI
(Josie & Simon 2015), == Zl il i 540 1 40 i
& IL-2, FHUE IFN-y AR IRFEE 1 TNF-a ()
Thl % CD4* T 4RI 7= 4 (Changetal. 2013), K
FEPUREERE I ThAE . 1T Th1-Th17 400 K 7 ) 48
A 5 LA G P2 4T B 1 7 3 P SO R R AT
P ER B A K K % A% (Chang et al. 2013). H Thi
/13 CXCR3 F CCRS A &ML T 4H AL 11 U5 35 52 44
KARARrF 1 BT 7= A AR ST BR ek
B R ME T s ) . (Chang et al. 2013). i H:
& 1 BRI A AR R ] R AN SRR Bk
A5 HP ) il g e o R B E . (Chang et al.
2013), U I BYFHEER 0T DALE BREK B At s Hh

AR 1319
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AN RZEER, HEAS | MFH R WAFTERLIHC
PLEBEMAER ? XA R EdE— Bt 5 —75
[ T 20 A 0] LAa) Th2 iR AR AL  HIATLAAR 98 0 S
N, INESETE KB (Chang et al. 2013).

TEAE E HEBT RS R B it 0 8 % 1 e S B, R
IR R AR AR 9 B . H A T il B R R
I IR R AR S e AL A 9 32 B2 4R b T BN Al . B
S0 BRLAEAS [ R RIECE W] AR AR BSOS [R) () 2 2, A0 4
M1 B E R (2 MBS BRI . M2 B E R
Yf CEPEIERE ENESHH) (Davis et al. 2013;
Leopold Wager & Wormley 2014). M3 Y 5 44 fifg

(R E W M) (Malyshev & Malyshev
2015). fEPT Thl HY 50 e M= A 11 ) an
IFN-y B AEI = Ne Z BEE T, B gE fny
Lo h M1 B ERGH M (28 305 B4 D

(Leopold Wager & Wormley 2014); 5L, 4
EWEAH AR Th2 B G I BRI A IRl 54 1L-4.
IL-13 SFPERR, AT BARRAE A M2 B E R 4

IR FEPE S B W 41 B ) ( Davis et al. 2013; Leopold
Wager & Wormley 2014). AWK, FERREKEH
L, M1 B E R AL S STATL JE DR (1) 4%
SKAKFHR AT STATL 88 I (B RR K /K 1 58 %5 AHE

(Hardison et al. 2012) . & H99y 3K p B 4L STAT1
BRI /N B R B, /N BRI AR TR R R

(Leopold Wager & Wormley 2014), iX#Z/R{E M1
20 2 W 0 S T Re il VAL STATL i, (2 ik
RAGE N LA PIRE R 1228, 52 MR, M2 A
EMEgif S Th2 BYGs M PEAE A oG, TERREK
PRGN 2 EER IO AR RSP IE/E ] (Arora et al.
2011; Hardison et al. 2012; Leopold Wager et al.
2014; Leopold Wager et al. 2015). VT4 R42H 1)
M3 B R 4 i SRR A Y i e B R AR A, ] DAAE
AN R4 B ER - (R 52 e T 3% A8 S M1 B M2 Y B IR 4
L, R HIAR RRE O, DUIE B4R LA e e s
B H K (Malyshev & Malyshev 2015), {H H Fi HAE
TR o % T A F G 7R — 2B I A

VB R IR G s Z2 40 1) B 2 40 R 2, B SR0IR 4
s (dendritic cells, DC) i A R A7 IR AR FHT

1320 @R

JR R 5 DAJE Bl 3d S S B, FE1E P E W
it R TR EZR/ER (Hole et al. 2014) . B
F XA EHLURIE ) DC WF TR RIIRN, H B A1)
DC WA EFEAATE TR 4 iy A bk B2 2H 21
142 8 DC (conventional DC, ¢DC), VAL b |
BT AR KA MFEE DC (plasmacytoid DC, pDC)
(Schmidt et al. 2006). X} pDC [} 78 B4+ T
FLAENUAA By 485 B A0 B b R FE BOE T R 1Y)
W R B, pDC EBe BRI e (1) 2 ot B AN v
BRI B ELIIRE, WA SOt pDC ) S g% D e A H
T il B 2K B 9 A A — /N s
2 pDC Ky %.9% T i K o i [ Bk o 19
e
2.1 pDC WIS ZIhAE

FE TR H A AR T, B3 110 20 20 PR A R
i LART AR O A AAE G-CSF. FTL-3L Z5 41 AR K 11
B A RN, 2 ) 38 3k bk EL PG A ik N 31 — 2%
MEHLG, AR Rk RS BT, B
JEAH S bk TR A 2R 4%, FLAE MR 4 T 9 LA 20 Dy
0.2%—-0.8% (Tversky et al. 2008) .

538 R G R A ORI pDC 2 1E S B AR
BRFIAH B 1) — 2R 4l 0, pDC R #A 1A TLR7 A TLR9,
J& & AT LU R 5 B RNA (ssRNA)  AFITIDK I: - i
Wbk 5,6 5% £ 4 DNA 1 CpG [ 2 A% T RIS pDC,
R L 73 I 20 FRLRE AR S IR 1 (Hole et al.
2014). pDC G 5@ MyD88 /- 31 IRF7 (55
T BRI B B TP R AR S PR R e A

(Hole et al. 2014), KYEHPUH B AL B PIVEH
RNA J 85, WIARGZEEREEHEE 1 8 (HIV-1)
BEPIFETE, Wit TIR7 S BT R A
proapototic ALA& TNF AHICIH T-75 FECAR (TRAIL)
I 3Rk, ¥ pDC R AT P AETH RN
Z45 pDC (IKpDC) (Liu et al. 2005; Dan et al. 2008;
Drobits et al. 2012). fE/NMRH, IKpDC 7] LA 3 i
S AR TS (Liu et al. 2005). X e~ 3% 40 i FE
P SR 4 i 0] BEE ML AAS 1R ik 98 s 98 o A AE AN ] Bl
MEZAEM. SR, I pDC WM, 35
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KiE | BITFEM A, nJReXT B B G 5w Fl
SBER S IR B T AE AR (Reizis et al.
2011; Chanetal. 2012).

2.2 JRYHAAE R SR LR BE 7E PR ER iR P RO B R
R

pDC 7EfE X C.neo WP+ B A B EM{E
Mo BRI R, 5 E8ERT A H B DCs
AN, N BERTA R pDCs 7E C.neo 1841 Z i ik
#HS T, A2 L MHC Al D86, X 5 BT
I EVEALAHAL (Zhang et al. 2012). {HA, fE
A A F B ER B H 25 95 2 (4 A1 TLRO Bt /& CpG DNA Bk
AR pDC Ja, HRIEE WK E R IL-12 F
IFN-a (Dan et al. 2008). It4h, pDC fE{EAMEERS
T C.neo HE /R B EETEYE (Hole et al. 2014).
XEPEIR, pDC 7EME EVIFRERE M RE, ATRER
FE T AL DU T 0 B B R R BAIE A 5
$2H pDC AT g A2 il O A 14 G R N L (Hole et
al. 2014) . 1E C.neo EYLI/NERH, pDC 7E 7d P #
AR BT A H AT AN B2 ER 1 (Hole et al. 2014).
[F AW R B, pDC S5 4R B /N BRI A 1T g A2 H
CXCL9. CXCL10 Al CXCL11 Z5EAH %4> T i% 4k IFN-y Al
STAT1 {5 5B FH (Hole et al. 2014),

Iesk, RSN FEZREE, /NERCRIE pDC R LLE
FEA G BRBR B A, XM IE A
ROS, TARMKHELT NO ™A, [A] I 72 i 7% o 75
P Dectin-3 4 7125 (Hole et al. 2016). 5
A ) pDC fEH ML, A 3K pDC Rl LLAHALI 7
FORIATL I SR BBk 1 A2 K, 1075 2 Dectin-3 12
5 (Holeetal. 2016). 1H2FHE T RN Z, NIk
JE pDC HARTEE R BR B AR S PR, Fodid &tk
A F 524Kk CXCR3 #E1T pDC %4 (Hole et al.
2016), IXUEHEIR pDC AEMMRSEREE R H, 1T REHA
ST B P A W D A ke S R FE A BRI A Y 17T A e
4 R THI PRI AR G 40 T S 1

EAEENL, HATTFEN, pDC 7E/liH 2
T TARCRY PERBRER R PU I S5 23 78 i 50 0 DX 3t £
ghip BAR, INE G K E R N (Bauman et al.
2000), 7w pDC X8 FE AT REB HAAFIME .

BT R, pDC AL G 5 7 10 A7 AE
B SG FEPTE BT, JUH S HURRER R 75 T 0
A REAFAE ER IR

3 /N&

Jir 5 R T 9 B o T S A 5 ) L TR
FAT RS 7 R 0 I PR AR D o B ER B AT 9 26 B
LA AL PR 5 )= 3 2 5 00 E ) R RO )
R o AT S BEAL A I F 78 2R R T T 4l
AERENE . AR EE /4 pDC B R G
Dy J AT AF R B G AE it B R T 5 o B AH SR A
DAY BRI B 5 i 2 (AR EL AT PRI 7 B2 01 1) A8,
B, N EBE I G s MR IR T W TSR R ) B
AT
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