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1.1 DCsHI &I

4§ 28 1R 40 il (dendritic cell, DCs)Je: H Al £ %01
A TN Ty RE SR o 1 BT D e S A L, R fE — RE WS
T 00 LR TR O A0 B s o7 g 2 ) PRl
7% B — ZEDCs 2 I U 41 fitd (Langerhans cell,
LCs), 18684F, Paul Langerhans& B\ T A K ik
— E B AR TR 2 G 4 e 5 iy 44 A LCsPY
LCsK A LR BRI & — Pl e 4, 15 2 St-
einman’&Z B T — Al RE (1) 40 M 2R R IF R AT T e 2k
PR B FE, AW LCs T AR o Ja 76 B ik i
Yok B 4AM™, 19734F, SteinmanACohn7E &
A1 15 7 70N B 240 JfL B A B T — PR R R AR A
KB, Jfar 45 ADCsY, 53K VoohistE A 4h
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JENML I R % B AR A AES . 201 22 904FEAR R 4T,
DCsTE H i 24 o (1) B Z k4 B Wi . A F5
INH, /N B L 28 B DCsAR 98 & 75 %635 CD8,
SRWAER, A ANFENREDRE . ME,
AR AL R B Y RERA Sk A
21 CD8 DCsAHIRl 4 ffl, {HARFRILCDS, ik
KA ZECDI03™M, A, DCsEIEL A MA
T3 — JAEIE J AL IR A0 0 N R, A O B UK
ept, S AERKERN TR -o(INF-0), i Hif6E
IR 2B DCs,  LABTJE RS 1Y 7 2005 1k
TR TR Y,
HMFEAZE RN Z I T DCsHF TR 2
MIBEM AR 2 )5, AMTRESETE 525 €17
J5 . PIMGSE DL K 2 B IIDCSHY AT, X BB 4
M5 FLshWIDCSIER . 43 Fhnic X D) e A o
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AL
1.2 DCsHI K INEE

DCsK U5 T3 1l 1 4l Jfil (hematopoietic stem
cell, HSC), Jay#Bid ML it P55 % H & Bl 5 2
PIVEFT, G FMSHE i 22 2 134 i 3L A4 (F1t3L) . h
FE I3 40 it 4 V% il 3% 7 (GM-CSF) . W 4 Jifg 45
P& F(M-CSF), T A3 & (INF-o) 2 41 Jifg
R+, 7EX AR 40 N+ Rl s, ZE 4 m
HSC/Mb & & R AN R R 25 (1 DCs I A 31 B 1A 1)

AR RIEDCsH R | T RE K ok AR I
FHANR 2T
MR RAEXR S AR, DCs

n] PL4r A R EADCs (immature DCs, imDCs) il A{
#ADCs (mature DCs, mDCs)Fi 25 . W #DCsI I
AL HMEREARICY MR AR, RS
T, IRNg RZEDCsAE TR, £
BCADCs H AT 5 i o e 4 i S ab B AR 7, LA
fil il 4 5CD40, CD80. CD86%: il # 4+
MELHLHAENE SR FMHECT), A
REA RGHE B PUFCRBUS TR E 40, Mo S8t
REMF 521, R LADCsiFs 3 S i i 32 1 LR AT RE
SPOETA MM T . 5 T4 M S 58 o RE L s
S8 P T (regulatory T cell, Treg) i r= 4
Sgtn,
(toterogenic dendritic cells), HLEADCsi# i 4i fifd
I Y B JE BR/MHC 73+ 52 6 W4 B I 3 52 4540
HTARM, DT SRICR) 46 T2 M A Ak A 1 X 3% F
PR R A M EE T, i i I o e G 5
& AE R RERON Y, T ThUTR2I AT, 7ER
PEWEL R R AR Z A E Y, Ik, DCsHyHL R
T BURIA% 338 D) RE AE LA S8 R 1k 88 3 I 1 A
RE AL FE B B 42 i 37 19 o B bl 5 R
RHERIE

AR oAb R R 1B A X 4 A8 7 1k ok
i, DCsEE /3 MEEFEDCs (myeloid DCs, mDCs)
I B FEDCs (plasmacytoid DCs, pDCs)!',
mDCs ¥ # A 1&E 4 DCs (conventional DCs, ¢DCs),
cDCs#% BT i 734k 19 J7 1] ik — 25 3 2 75 5 ThO
0] Th173 4L 1) cDC1sHl 8] Th273 4L Y cDC2s!
DCsRIE T B HEHSC, 5604k k5 SR Fk A
BR A0 A, B 1T 1A 48 B 7 Ak Dy BRLA 20 L
i 48 B R DCs T AR 40 JfL 421 DCsTif 4 41 it 2
— A R AL AN M . /D> HE R B BE AL e DCs

A R B A D Cs g AR M i 2 HE D Cs”

T 48 i (CDP)***", i J CDPF- 431k A DCs 45 WIF.
KET AR AN, 40 cDC1sHlcDC2s i 4 41 g 2%
cDCIsTE/N L 8 CD8'CD103", fE AR
A BDCsA3 (CD141%); ¢DC2s7E /)l & I
HCD11b'CD4°CD8 ", 1 AP £ Ay BDCAT"
(CD1c"H™!, CD1c'mDCsf ik — 287 b 4>+ LU
K TollBEZ R 1~8(TLR1~8), HENE 43 Wb £ Fl 41 Jifg
W, HAKRERGERIUEMEE S, JFE ™4
HRE P9 CD141 ' mDCsAE X33 52 955 35 3 i 19
AE 71 L H AL DCs W B 5%, F 58 & 405X vl R
HE RIACHIBEERIKIEAM B (CLECIAYH
K, CLECOAA | T # % 44 J5 YR FE 4 i b Jit 1)
AR BB pDCsTE /N B H 2 8 B220' mPDCAT"
Siglec-h*, TE AR £ A HBDCA4 BDCA2'!,
pDCs ] L) i 4 % 1 (%9 TLR 7 A1 TLR OV 5195 J5i 44
A B INF-o, 75 A G I AP

ARE @M F A AR X > iR
SRR R0 A fE R, DCsHl 4 W B DCs
(resident DCs) 1% 8P DCs (migratory DCs)., # 4
PEDCSHAE FIRGREEE P, BRET, WM
DCs Bt A A DCHY 2 R Jf HALFR 5 — st
TSy 1o B st DCs 3 B 43 A 16 A [ i 35 ik
ELAL 2L, %W HEDCs ] i — 25 %] 43 (8] i £ DCs
LCsHFIAME M DCs5:, >4 H 32 B4 s fill U5 7% 3h
PEDCsfE Il #3245 e 0, Horpr, LCsH: %4y
MFREME WAL, MARBADCs, 4055
N B RRIE T 45 4 Birbeck ki, LCsH —FRfiF
PR PRI 2 3R 35 CHYBE4E &K Langerin/CD207, H
fib 20 B B T0 A 45 b K2 40 B G B 4 FEpCAM .
F4/80. E-cadherin, DEC205/CD205FICD11b"",

2 DCsHI#rid

DCs2 S R A 258, hZfI)
B . WM S WAL, DCsHFTEA 2k
M. F— R SS AR D, A [R] A A0 i R A
HAF S EMARICY . NKDCsHF M M ARic N
CDla. CDI11cHICD83, /)NEDCsH X4 5 M 15
12 WNLDCs1455133D1, Coventry3:PA N, CDla
FEFIRT AN . DCs (B 4FLCs), 4%
ENINE LS B BE P DCsHY I #ric . Prechtel
SOTRESE R I, CD83EDCsL I FRIC, HAh g
FRIDCSTE LR 235 CD83 7 1, Y H s A
FIKCD834> T, BEADCSHE IS I RE I A%, T
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56 Ko kAR 43 &

LN T A M Y D e 3 5 . — Se i gE kAR,
cDCs#f K CD11cHIMHCIL, 1B A [H] i 37 7 4B A
HARSFHERARICE ™, TEMUE R L 45, cDCls
FiKCD8a. CD24FMIXCRI1, ifijcDC2s3 ik CD4FI
Sirpat® 1, JEWR A2, cDCs#FikCD24,
X 9 T 235 CD64MY L W 21 1 1244, cDC1s3E ik
CD1035XCR1, 1ficDC2s#iACDI11b5Sirpas
Guilliams 55"V & I —Fh i BL Y FR 125325 cDCs
(CD11C'MHC'CD26" CD64 F4/807). c¢DCls
(XCR"LA K cDC2s (Sirpa’). pDCsth #35CD11cHl
MHCII, IAMEFEB220, Siglec-HFIBst2 47
HAfC kM DCsER 0T E24 . OFWEH
KZK, FEGFeyR, FeeR, TLR., #MAZ{K . H
Rz, QRS R S T, UIEMHCUIY
T . CD14r ¥ @A > T, [FECD8O.
CD86; WM /¥, MHECD40, CD54. B1/p2
BERRGE;, OMME T2, A5 k40 -
V5 441 fif 4 9% 1) 8% X 7 32 /K (granulocyte-macr-
ophage colony stimulating factor receptor, GM-
CSFR). F14" % -1%Z K (interleukin-1 receptor, IL-
IR), IL-10R, IL-4R",

3 f125DCs

S s A b, AR g =
BEANM L, (AW 2R T L) R
A SR A M (SR SR M) A . A BT
FWY, DCsTEMFLoh ¥ Fnfa 28 vh (1) T e A AL
TSI, 25 DCsA LMD CsH B 25 AR L)
ike; ANFEAEDCsH s> Fhric AR A
31 BEDCSHNTBESERE

B RXDCsti B EHE ER7 K POREES
DCsIRFSE, B ATFDCsH 2 B A, HE
A R R I 4385 7k 3 B R UL R I
fbik . Bassity%E " E X WL 65 (Oncorhynchus mykiss)
DCsHBFFE T, RIRA T iX WA 7 % . OHLAK
P, BPOT 8  d i AMS-22208R i, R KGR 1ML
Ja . JCWE ST K E L RNE L A Y i ER 4
BHTL-15KE 3R 5, I JCTA I S 4 1005 ZE 08 R 41
S FL-1585% 35 v e el 280 2 v 19 240 i 38 525 70 pm
F1%) £ JHEL 75 0 S 200 LB 5 - 15395 3 B ] B U
BN 6x10°0/mL, B F25 ecm’8{75 cm’k; 37
o, IR IET~30 d, I1A]) Y4 R O BE 4
40 BEAR SR B JE S B, FNycoprep/One-
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step monocytes (Accurate chemical, Westbury, NY)/43
BB — 20 W AR AT B 2R DCs A0 i . M A1 ] i
S3 BEDCs Y J7 2k I S M2 # Tk S JHF 3% 4k 2
5. HEA IR B IR 22 h i i B4l , =R
i 20 min, B E S H A0 I 5K B F Nycoprep
1.077(Axis Shield, Oslo, Norway)7» B |, 2.0
SR A, HIL-1SK R L E R . IR gL
H5x100/mL, B F25 eGP EREE, 2h
JEFEARNGEEAN M, B AR T, DCssk 2 H I BE
PRI RIEAEL- 1SR R . QA , RIFETC
AR, DAJRR I A o g oy BBC et AR, TR Dt
fitg AAh B AR AT AN I B W, B T Nycoprep (Axis
Shield, Oslo, Norway)r B9 I, 5.0 5 AR F1 40
s FHL-1585 38 S s &k | AR 40 ML Bl 6x10°
AL, BT efLid, =R, 2 hja 7Rl
BEAML, 5505, DCsAR 2 H I BE M i 2 7
TEL-1555 370 o

ZoccolaZ5 " IYE Xt I W) iy (Lates calcarifer) ) iff
e, R PLMOE S B AR BIDCs, (HE R4l )y
1k 5 BassityE " A ANE . MAARBRIEEGE, B
FVKBIL T T 2500 BB R, B T L-
153G R 5Eh, 1 mLJC 5 4 19 16 ZE 0 TR 2H 21
I HIL- 1535 3% 35 w58 18 40 38 4o 100 14 248 i 57
FRAT AN B 5 L~ 15K 77 35 8 4% 40 i 45k
1x10’4~/mL, & F25 cm’575 cm® 5 F M,
28 °CHi 7 5~14 d; WIRIWCAE AR I BELR 1, >4 40 /]
HARRAMRAIEEME, FI A 2295 BE 5 B Percoll
Iy B (1.058 g/mLAI1.048 g/mL)E— 4 & & 4lifk
75 ZDCsHH il .,

BEAh, 0] UA I DCsIR 5 DA R 38 i 58
PRI J7 623 B DCs o A Sk B b i) 48 i 0 48 2R
BEEE R (PNAEF B 25, 45440 e sy
P4 AR, Lugo-Villarino%5 "M BE & fi (Danio
rerio) i3k B HR A B AR FIPNA" 40, I iE 5L X 4
Yl il A DCs. Wittamer S5 “*IFF XU JE PR B 5 4 (1)
3L 43 2 Hmhe2dab © GFPY, cd45 : DsRed" 1Y 5t
AT, B A DCs A —%E /Y Ll

& KDCst T & i# 1 Wright-GiemsaZt
By 71k, Lugo-Villarino%5!"'7E BE 5 fa /& 31 H
A DCsHMURHIE A B 40, 40 M A A ) S0 224>
R, XERGEERKE, ., BEMEH L
HOATE , M AT AN, 0 A A 52 0 R 5
BIE, K2 HEIPEAMK AT HAib
ZRh g ) R T A DCsHYRRE BN iR
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PEWE IR G YL 0 B 7~ , DCsHH A% & Bl 4340 A 7]\
A BHAERURL s o-BS R Z5 G i L (0, 7k, DCsH
55, AN RETIE. X 15 2 DCsit
TR MastIgS, B EEAR R, DCsML
N GRS VIR o ok 2 iy I )
A, HAZE R 501 & Je 48T, 400 5T |
THEBRMA ST ALK, BgE . 2k
LRSS, FEERRT BRI DCsh & A
“PIERIAARURL, LT FL 3 PILCsH Y Birbeck
WKL, Bassity 35! M 65 [ AT A1 Sk 5 43 B0 45 7 2
JAJEWDCs, TEGCH T WEL R DCst 3 7 IR 5%
#; Wright-GiemsaZs (7, A IE AR,
¥ /N IR AR, e — 8 43 40 A Y 40 A
SRR A AR, KA
AANFREEE SR, A0MARZ R o g2 w3t A
Bl A g, AiEmhammm ., &R
T R iR AN s, (AR & B ERFE AR Y
BirbeckWikL . T 4Pk AUMF ST K I, 70 H £ 2
4 T 0 S B AR AR 2R B L B T LCs A 240 M .
Lovy%5"WIYE I H (Cypriniformes) i) # (Cyprinus
carpio). i H (Esociformes) ) [ B J1 ffi (Esox
lucius) . ¥ H (Salmoniformes)A 2 K & il (Salmo
salar) . #IE H (Pleuronectiformes) J< P ¥ i i
(Hippoglossus hippoglossus)2 2 Fifii 2 v & B 28
LCs, FHHA SRR BRI R (4 Birbeck Wik
XL R SE b ORI A, (EANRI )RR Y Birbeck
WORLE5H A 2250

3.2 #EEDCsEIThEE

Lugo-Villarino%: "% B, BE 5 ffiDCsPr T H
A MAWDCSIE AN, i B A 77 W5 4 1 1) BE
H 2k SDCsHICHEE A, BIUNi-12p40., csf1rMl
iclpl, 1fif HPNA" DCsH A il ¥ T4 1 3 58 (1) fig
71, [AI I DCs A i85 S 40 JURE S5 4 CDA T 41 A (19 176
BB, Bassity 4R BE,  7E T 5 4y 25 15 2 Y
DCs, R 7 F A7 H HCTk I 20 it 14 58 19 68 )1 4b
ik B — RV EPUIH LS W DCsH DI RE ,  filan 3k
IKDCsi—SEhRid 5L, REME AT M/ NI 0K, fE
W TLRAGEC AR BTS , TERIN B A R AR 1 %
TEXT AW i (g 5, R KSR . iR 220 L)
K K BE BR 1A (Streptococcus iniae) B RE WS 15 S
DCsiyiTEH, SHRZHEAMH L, BREMER7EF/EH]
B W EL s DCsHRES A Wi 4 1/ A9k, Il
PATWR B 20 M B9 34 58 . 7F 75 B (Oryzias latipes)

H, EDCsHRE TR 55 Z1 B9 TR 4 bk L 20 JHd S hiz
(mixed lymphocyte reaction, MLR)"",

3.3 BAEDCsHEREFRIZ

MOk Z s R, A DCsHE B
B A TAH ML i D g L2 ORSFAY .t FDCsH AT
S, DCsHY % EAK 2 A 41 b ic 19 2%
KB, FEMEL S, BEZE G B CD83JE A
DCsHY R IC 73T, ML G 1CD83sr F ity
40~45 ku, JB THRIERE B KGR, WS
X . BB IX R P XA AR, R AL DCs 3 Ifil 4%
ISR K 1Y L B 5 F A MHCTIZR 43, 1 e 42
K— RPN ZK, ITLR, CHINEEE F5% ., DCsiY
F A5 I REAHIE WY, 5 2RI I 2 A R TR K
B ML . BB AE G T . — B K
BADCsZ B RN, W 210 ADCsH ik,
r 0 T e MHCITZR Ik K W w, N
T4 M 42 L35 L 15 5, QT4 L 32 {& 5 MHC-
R E GRS G1EEES, THRACD28Y
CD80/CD86 4i 155 5, WM A 2 R4
RER B AR, X DCsI 4> F R
IR . FEAT BG4y B EE SR DCs ] 3k
TLR-3., TLR-5. TLR-9. TLR-20. TLR-22.
TLR-22L. B7R. B7H1. B7H3. B7H4.
IL12p40. CXCR4, CCR7. MHCII, CD83.
CD209% DCs#hric # M ; DCs#E4F TLREL /&
(imiquimod, Poly I : C, ssRNA, flagellin)JiE &
YIRS, CD83A& A4 M Fi kA, FER
Wy fir, R T — M AE R DCstR id——DCs-
SCRIPT, 7ERKERMERINE ZHE00RIBT , KB M
JIgJ0E H Y DCs-SCRIPTHR t B 1 A [m] A% B2 9 |- 4]
Fk, AWFFEEM, CD80/86. CD83, CD209
DL K MHCIIE: 22 7 76 56 25 fa DCs Y 20 i i 1=, i
HLTE G 228 R8s 3 (AR, DL 4R T
Yo e e BRI,

34 BEDCSEAANSH

MR FLsh AL, DCsTE iR Py 19 50 i 1R
AU H AN [A] 2 83 1T 43 B9 A5 B — 2 Al Y
DCs. FEMTHS . W) fifi i) Sk "B FRELINE LA K A1 ] o
AR B BE SRR 8 TR R ECE B DCs!' Pl Ik
Ak, Wittamerd§ "l 1 4% 2,5¢ Y 85 F AR iIEMHC 1T
(mhc2dab : GFP)FIL (% & H bR id CD45
(cdA5 : DsRed){ )71, 454 T x40 M AR 3 25 I wf
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58 KorE ¥R

43 %

FE T HAA% 20 M RN D Cs e % 55 DR B 5 i {9 1) Ay
PE, RIKRN Z 08 B # A DCs 431 5 DCsif
B A W A Y L 9 AR 5 AR R g ol R B R
(15%). HIRR(10%). B (6%). M(5%). B (3%)-
Granja 5 " I7E UT 6 {7 Jik v & 31 T MHCIL . CD8a’
DCsHEARME, 295 HAIERY1.2%, HRT 50
FLAYIDCsH L TIEE 5 R, Lovyd5 ! IE 1+
Ha R YL (%) K 5% KRR G €8 (Oncorhynchus tshawyt-
scha)f B8 & B T LCs, BlJS, 7% RMEHE | T
il SEYN LT 45 8 (Salvelinus fontinalis)VA I 2 Fp i
fi% IV 29 (Actinopterygii) 1. 28 14 3k B K L 4 B
TLCs™ 1, filt, Kordonds P 7EBE i S fill]
(Ictalurus punctatus)3K'E . JEAE . 88t & 81
TZ5LCs,

4 EEi5RE

L IDCsHIF 7T BV AR TR A o JEAEK, TEi
kLt & B T DCs. WFgEEBL, fak
DCsTEDI e A I 5 2Ly HoA R 2 34,
RS2 AP SR A AR 2 ) 81 R Fp A ke, il . (DDCs I
Y bR e, ISR X 7 T ST A B T e a2k
DCsfY 4y # . DCZE R 7E 7k P9 43 4ii 5 Ty BE 19 BF
5KF; @ DCsIr i . HigRHA; @ DCstEdL
JEas S I RERF Y, DL R DCSHE fa iR v % 45 1)
RE 19 37 BT 5 01 ML 55 B R 1 2 25 A AF
FEIIRA, aZEDCsIY A= 2% Rk LU S DCs B 3%
TR T 00 BIL T S5 ) N 320 T e e, SXRHIR A £
KRG RENLEAF 7T, A& FEIT AN AR, BA
HEMHISTE TR L.
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A review of the dentritic cells research in fish

CHEN Xiaoxuan ", LISisi, ZHOU Chengchong, WU Zhixin

(Hubei Engineering Technology Research Center for Aquatic Animal Diseases Control and Prevention,
Freshwater Aquaculture Collaborative Innovation Center of Hubei Province,
National Demonstration Center for Experimental Aquaculture Education, Fishery College,

Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Dendritic cells (DCs) are currently the most powerful antigen-presenting cells in vivo and the only ones
that can activate the initial T lymphocyte reaction. It plays an important role in innate immunity, adaptive
immunity and maintenance of autoimmune tolerance, so it has always been an important area of immunological
research. This paper briefly reviews the types of DCs and its function in animals and the cellular markers of
various DCs. It summarizes separation, purification method and the method of morphological observation of DCs
in fish. Results show that the dendritic cells of fish have many of the hallmarks of mammalian DCs including the
ability to phagocytose small particles, stimulate T cell proliferation, induce CD4" T cell activation, and the
expression of dendritic cell markers, activation by Toll like receptor-ligands, and the ability to migrate in vivo and
stimulate a mixed lymphocyte reaction; the molecular markers of DCs in different fishes are not exactly the same;
DCs in fish were found in various organs including head kidney, kidney, gill, skin, thymus, spleen and intestine.
Although some progress has been made in the research of DCs in fish, there are still many important problems to
be solved: there are currently no cellular markers for DCs in fish, so strengthening the research in this field is
useful to enhance the research level of DCs’ isolation, distribution in vivo and function. It is necessary to intensify
and improve the technique of isolation and culture of DCs in fish and to master the methods of isolation and
culture of various DCs. Enhancing the research of DCs in antigen-presentation in fish has important theoretical

significance for further research of immune mechanism and rational design and application of vaccine.
Key words: fish; dentritic cells; morphological character; distribution; cellular markers; function
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