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HE A RIKMH(dendritic cell, DC)/E HIV 7K B e A KA b R EA XA, B
Wy A FHREALEFEL, FIARFBEZIHME HIV B E 6 F A DMER, A ETkA R
AT DC AR E LT B3 BTRDCHANFHRRA T T . KFFRMAER BRI A
fo ¥ 5 & F A AZ A, Bl thGM-CSF. rhIL-4 #= thTNF-a 5 @ e B F 48 Ak Sh 4 3% % $- 12 7T 4% DC,
BRI BA BRI 544269 DC, AT DC & A&k MHC I £4F 4= CD86 & ##taF, £Rb
MEMICE B F H6A AR T MACETE, 2R 25 9 KA CDla Y Ierb sl 60.5%+2.0%, %
iX CD83 #Jtb5) H 43.8%+1.5%, 3kAkit L4 BE (horseradish peroxidase, HRP) P A 5 B3t PR ¢
M DC S 6 RARE N RIR., KR A ABTIEA FISHH#AT DC AFRITT T Aoml.

e 45

1B R A  E 5 N 2R  h Bl i SE R 50
Yz —, RERSEN. £EEL. BERBSH
5 ANKIEEHEMN. BRI FLEREH, ERRE
BI4H-5 N KB EF A 3R HN 92%~95%, £ H
ATE AN BEES, EAFS S5 ANRBBITHR
KEFPW, FRERBRET SRR, s RR
BOHHMET AE. WK Ml (dendritic cell, DC) &
H AT S AT Re BRI PRI 24000, TEVIIR S Y
EEBHREERAER. SRPURE DC T
2EEA 5K RBEEE, e SR 52, #77-DC
A5 1 S B T D S B T 52 %o T A M o R BT VA
REEERX. RER, #ESRHME HIV 1K
RRGANEFRBE G RIEE RBIEAC. DUERR A
YRR AT DC A S AT HIV B Ge F098 AR B T AR
WU R AT R B —E R RN 115 S
DC HISE5 7713 5 DC RIAEYIHASHEERAN T
fi# . WA MU PR N AEXS B, {248 A rthGM-CSF
A rhIL-4 H-& 555777 Ri5F4M A ML 8% 40 B R VR )
DC B BEE. S8k, EARSIEARKESY
SRIGRINCT . AR F 2R 5 RIFATIERHE DC 1
13 I H AW R IHEAT RE ST,

1 #R57H%
1.1 &R R

fEIRPR S A MR YR T B F R AR, £Fie6~10
%, RE 4~6 kg, HEIR R KRELRFHYH LR,

LERGE SR N a7 e e

1.2 EZiRXFH

PE ##i2f19T A CD1a B41; PE Fric fHUHE CD83
BHT; FITC #Ri2 I3k HLA-DR. CD86 #.4j(; PerCP
PR IBTARCDAS B35 4 3% [ I 38 8 PR /RFF A B =
#ho thGM-CSF o E B %R} 2 B B 22 V) F
B 7= d; thIL-4 F1 thTNF-o. 24 Israel CytoLab H fR /A
AFE G AU B4 43 B VR KRR (TBD) A
H SRR R ST A B 7= & ; RPMI-1640 3555 5 4 %
E Gibco 24 7= f; M4 MLiE N EE GM A F = 5.
[*H]-TdR A b R FRRHZ B AR N B4 76 BR A 7]
FEfh . KiE SV40 HH B E %R RE AV EHR
Bl & ARAFS); 2,5- Z 2R FLLEM(PPO)F 1,4- RU(5- HE: -
2- FEMEL) 2K (POPOP) 4 H 2 S A (L 2R H PR A 7]
= fh .
1.3 EEMNHFMLE

Hitachi S-3000N Z{43# ¥ /4B (scanning
electron microscope, SEC) 4 H 4 H 37 /A & 7= fh; i
B MR E BN BARBEARFM&; BO
¥1.24 Eppendorf 22 & 7= fifh; CO, 4l fid 55 7846 4 Reveo 22
B2 WA A . LS6500 BY IR 4R ¥ias h R H
N 5% B FERHFA FRA B F= fh; ZT-VI B 2 3L 40 ke &y

WoRs H #: 2008-11-21  #:52 H #A: 2009-06-08
EHxK«+—5 " B EKRKEIN(No.2008ZX10103) FIH L K ¥ E %
Beb R S8 —E AR ISR B R E R LR EFF ST H (No.2008A06)

*JBIRMEH . Tel: 0571-87236580, E-mail: flwnp@yahoo.com.cn



564

BRI -

WA 28 AT R EIT AR 7 i
1.4 5hE A% A RN M B4R aY 53 5

KA 7. U Z B (EDT AL B R A1 A i,
43 5 ml, I PBS MUK DL IMARE 1 5. RAEE
B R 5004y B A B LB N R A P, SRR P Ui B vk
3 5 B 0 R R UK £ 40 B, SR AR ER TR 43 88 T 4
Fo 1 B 40 Al
1.5 {8 %% DC HifS

VR RE  A fsr b 3 A . o RlTE
RPMI-1640 SE &3 R MA LU T4 5 O 300 ng/
ml thGM-CSF; @ 300 ng/ml thGM-CSF+20 ng/ml
thIL-4+50 ng/ml thTNF-o; @) 300 ng/ml thGM-CSF+20
ng/ml rhIL-4+50 ng/ml K& SV40+50 ng/ml rhTNF-
oo 50 ng/ml Ki& SV40 THEFR M5 4 RIDAFFAES
ZJE IR, 50 ng/ml thTNF-o THFRHIE 7 R
TIAFFFEMNZ JRRFFIIREE . K4RE T 37 C. 5%
CO, B FRFPEIE, B 3 RIHB—IK,
1.6 EYEIFELTE
1.6.1 @B EFAR  BRTHEEMEM
HESHME T HEMAREAEKBRIFARIER. HE
HIHREFEEE 12 KHEDC, A PBS ¥E3 Ik, LA 2.5%
X _B&(pH 7.2~7.4) 4 ‘C T [EE 1~2 h, FH PBS it
3K, 1% %R 4 'C F[E 2 1~2 h, PBS ¥&=¥E 3 Ik, 1 KE#H
BERK 2 IR, FERES—RIKBETIEE 5 min, ST HZ
BERE B 2 K, FERER —ZIREE TS E 3 min, B2
AT, BTIRSYEE. F HITACHI S-3000N
HHETEMRE TR LFH LS.
1.6.2 @mfek@a-Feoen  BUEHEZRFES. 7.
9 RHIAMAE, FHIE 3 AHE S, A FACS #7id# PBA
(PBS A 1% BSA. 0.02% & 41) A B0 fik &
h 5x10° 4 /ml, FrE SR BIRE T, 54 100 w
MR, R FIAE A AT EARE PR 10 pl: 4
4 @: PerCP-CD45+FITC-CD86+PE-CD83; 4 &4®:
PerCP-CD45+PE-CD1a+FITC-HLA-DR. DP. DQ,
4 CHEEYLIHE 15~30 min. PBA ¥t 3 &, L4
AP . MEsERA 3 MEEARNERR.
1.6.3 #MT @pegsaegse vt HHPH]-
TdR 5 N3 2 [ 4% DC 7E IR & 9k E. 40 B S o A )
BEAT MR, WERFREE 12 RN4A
JH A g YR VA B 0 P S R R PRI i, RS Sy 4L
i) RPMI-1640 5 &5 3704 DC 1% R A 1x107
A /ml. 1x108 4 /ml. 2x10° 4> /ml. 1x10% 4 /ml.
2x 1044l 235 5 AN o K T 40 i % B3 TR Bk 1x107
A iml. £ 96 FLEFFRIR, iR 12 HAME, B4H

WIUANEA. 2HREAS AT AN TH
ML, 5 MIREREEER DC L. 5 # AR T/DC 41f
Eel(1 1. 1021, 50:1. 100 :1. 500 : 1)
FIVR & FL, BEFRBURAFRA 200 ul. DC IMARIZ 30
ug/ml #4234 % % C (MMC) 37 “CAbEE 30 min. JIFESE
HBIEHAET 37 C. 5% CO, FEHF RS K.
EY 200 pl [*H]-TdR f%77#{(1 mCi/ml) F% 1015, 550
1o wl, BP1 pCi. EFBAMMT 37 C. 5%
CO, B AP 1ESR 16~24 h, Fl ZT-VI B 5 L 40 fa i
A 5 28 Al Whatman 3 35 41 4 S 4RI EE A g, B FE R
Ky 5% Z& 2.8 /KBS, A%
HEIF, BEF55 CHT 2 hoe REHIEBEA AR
PIARHR, I S ml (4R, BEALBCE 15 mine F W5
B 5 /RHFLS6500 2 [N KR T Has e o d ka5
(counts per minute, cpm). H& T #ifdfL cpm {EAE
A ACEETEHE, DC N BB T 40 MR & 7L cpm {E 7
2: DC FL cpm 1E1E A 403 f5 B3R .
1.6.4 BRASGANET  E4MMRILIRAE, 75
W5 HL AN A RIS B 10 55 75 31 24 FLAA R 7
PR, %S00 RPMI-1640 SE2H IR 1~2 ml. K357
BT 37 C.. 5% CO, 3EFMHPIRE 2~4 h, BF
HIGEEL L, A0AE 300 ng/ml thGM-CSF. 20 ng/ml
rhIL-4 ] RPMI-1640 B 2832 1~2 ml; FFKEA
FRAEY 1 FLBHTHWEREJHE . A 100 pl 1 mg/ml
BRI & AL W)BE (horseradish peroxidase, HRP) , i{UE
F37 C. 5% CO, ¥ FFATIHRE 30 min. PBS ¥t 3
R, HHITIE A 100 pl 1% Triton X-100 Z4f# 40
Jfl 10~15 min, F75 5 2L H A0 I B A 1 B Y AR
IG5 2K i (tetramethylbenzidine, TMB){# FH (7 0.1 mg/
ml TMB) 100 pl, 37 ‘C 2 30 min. T&RNFLIMA
100 pl 2 mol/L HC1 #1E R .. T 450 nm Pl € A 18, 1
EPK 630 nm. BN ZEIE . A 100 pl
TMB 1 F¥ A 100 pl 2 mol/L HC1 /£ 5 (A X1 R .
SR 4 LEFRR, KL DC KB HENFRE
1.7 FitFaE

# ] SPSS15.0 vt R HEAT vt #4047, B¥E
FE + MHEE R 2) TR, PIAE LR AEH ¢ K,
3 A LR F R R 2= 40T, P<0.05 WA ERA
Zit¥EEX.

2 ¥R
2.1 1B DC S FENE
DL B A% 40 i 75 B4l rhGM-CSF )3 F 5™ 38 i )
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RNEK 1. A4 rhGM-CSF 534 AN T4
THEET, BEFEE R T R 9 RINFRE 2 TR
KEERYBEAR I EX(P<0.05),

K& SVAO PR RIBAA G IR 258 12 KEI4 AL
204 A £, XA DCIREXUR &5 I Th R Rt AH —
2, DR RS> T HIRIE 54 73.5%+4.1% (HLA-
DR). 91.7%+3.3% (CD86). 75.7%+3.7%
(CD1la). 53.2%+2.7% (CDS83), 5% FE%H 9 K1
4 pAE L, DOFP4 R4 T R E ER B G
BE X (P>0.05). thTNF-a #8521t DC BiE FtE 5
T CD83 MKk, L&A IMKRIURRIEH rhGM-
CSF+rhIL-4+rhTNF-o 4, CD83 Ri& 3G mIF A
B(P>0.05), 7EKi& SV40 ¥ ) rhGM-CSF+rhIL-
4+ Ki% SVA0+thTNF-o £, CD83 [¥) 3R 1% B &4 hn(P<
0.05). iBHXFEHEAE R A 3 T 5 2 PUR BRI
2.3 REHBHMENPRIB T MAETER g

B HEDC R B AT 40 M s 58 fe 1 i 45 R
3FTR, 5 DCARAEA T 4 M T/DC R &L B4
T #H i cpm 4N EH B (P<0.05), MR AL AT S T
I ZE RN E FHER X, 555 R DC a4
AN RE% A O T 48 3 5H .

2.4 AT

1 Fi HRP 1E 4 &R TFA rhGM-CSF+rhIL-
4+thTNF-o &5 #1555 0 DC fAWERE 7, ZAE M
i J5 A TMB B.£4, T 450 nm M 5E A {8, KK 630
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Fig.3 Proliferation of T cells in autologous mixed lymphocyte
reaction

BT: DC-untreated T cells; AT: DC-treated T cells; cpm: counts per
minute.
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Fig.4 Phagocytosis of rhesus monkey dendritic cells

nm. i RKPEINEF RSN MRIFRINRE DC 7EH
FRHIEE 5~7 REWRE /I o8, RIGZH T (B 4).
KL AE AR SN BEAT B pP v i, SEHEAE SR 4 REUR DA
AN H

3 it

DC HIEINE B SRR S, Kk LT
4y AW, —FE LUE BE R I AR £ CD34+ 3 il 40
MK TR AT Y 8515 T, 5 — 28R LUAMNE A
A BTG RIEATY MR . KEBHEE XA DC
YRR R R R R T GM-CSF+IL-4 4 &5
FRAME M RAZ A MUIRIR . BFIURM, X— %Al
DU IhA R . S8R, ErREIEARKE
DC 5557 . Barratt-Boyes %M i rhGM-CSF Al
rthIL-4 %37 BARRE AN & MR ¥ #) DC H3R1B 83, 7F
BEFRINES 7~8 AT LUELE A S DC HAHIA
fa, 5 BEEE R XX MNEHIA DC S 15
FRETUABHT S BRI, R DC #5745 F CDS3
) 40 i B A 2 24 5%, 48 o 2 T ) B v 318 MHC 126
Sy FRIF R B S F. O’ Doherty ZUMEHIX— &
i, A 1% ANBURILE SR 10% 107, TEEEFRM
BT R E B 0 N B A% 4 2% #5572V (monocyte-
conditioned medium, MCM), MCM & F g€ DC
A3AY R 40 L Rl 7 40 IL-1 R TNF-o, 7] LAMEHE DC
A, BEE TR A bk A0 B S N R T 40 B B P
7. BAGHAEF AR B R AR AT LATE 1~2 R
FRIEM DC G R Bk, HEARRERKEY 1.
FRX—FTEEFREE 11 RNBEHARELRE
HLA-DR. CD83. CD86. CD40 % 241 R K2 DC
LT . O’Doherty 32K DC MK TS L
B BHPIR, 54 thGM-CSF+rhIL-4+thTNF-o A&
REFRA R, 5 rhGM-CSF+rhrhIL-4+ KiF
SV40+thTNF-o SER A F R K E R, X5 BT i
B FHAREAE . MCM 55 TNF-o /524, k)
BHURPIIMA ST AR A XD GRS R 4RI ZIAR
k. SMAE ML CD14* B 40 ffi7E GM-CSF 1 IL-4 /EF
TR 34k R R DC, X4 i B A BRHIPUE
IREES), ERIBAIGAE TIENRE IR 4
—EMIRIEAE S, 0 TNF-o.. CD40L %5, XS4y
BRI R DC RIFFE, BB SR IIRIBAI6E A
THIEMEE S . BFRERH, FZHME M-CSF 1EH
T F 2 [ B4 RMe) 7T 54k, ZEFGM-CSF/ER T
B% AT 6] Mo 75 [A] 344 X AT 1) DC 77 [/ 4344, IXEGR T
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M L4 A B 48 o BR] 7 () 2 B 00 TL-4f¢ 4 F sk 2
] Wk 4 P 5 B (I TR B, 15 A% 40 L [7] DC 7 [l 4344,
TNF-o 91 F R A A i — AN T 404K

Bl B 4 g4 B8 20 (thGM-CSF 4)#1 DC 3 1%
7S 4 (thGM-CSF+rhIL-4+rhTNF-o 20 ) 75 35 55 (1) 48
2 KRBT 030> BB/ 40 SRV T A, SRR K1
MRS EHEER. WG, ERREHEKR, ¥
HAWZ ., BHEEHES K, HAMBRKNEESD
KWHEER. N6 RIFth, MAMMBEAKAEKR
SEARESTFHEEIHEER . BRABEEIT
SRVHEL, 12 thGM-CSF 4457 W25 2 41 i 56 7% , #X
EMPERE, BEHMM, K/AM¥H—. rthGM-
CSF+rhIL-4+rhTNF-o 4140 I SE7 T U B, 40 AE
KRB P AR A BIFWE RS, IAKIE SV40 Hit
JRJE, MRRESHHEREHET. HREEFH SR,
thGM-CSF 041 e 7% (3 & B &0k D, SE 4l 2
B, K/NY—, FEEFGE. thGM-CSF+rhIL-4+
K SVAO+rhTNF-o 441 AV S LB, A0 28k
FIEE R, KAA—, AR, KA WEBFPRE
. PHETITLHEERWED. BHEEH 12 X,
YO SEVE 552 R, thGM-CSF 448 fl kM —,
BOBRBFAKN R HBLA, {5 B 7E 4
thGM-CSFH™ 3 BAZ% 40 il 12575 /D 55040 A 1) 45 5 PR
9 77 18] 34k, (B RBR = PSR I, 4 MoK/ TG R
BH%A, thGM-CSF+rhIL-4+ Kj% SV40+rhTNF-a 44
M ERIFEK, KA —, BEE R, REEHE
(B 1. RS T o] WA M BEAR7E 20~50 um 2 [7], F&
BRAHN, KB B, SR, EER. 6
AR feeRE 2 MBS, HURSHAKES, X
AR S RANE RN TR K, AERIEFRELHET, 4
MERTREHTARIBEEMRESRERT, Fik
MEASFEUTMPARAITESNFFE. HAINBT
JE R R 02 1t 40 fa 434k i MCM B TNF-o, 4
iNIEZSEZY IENGR ‘

5 B4 rthGM-CSF 5 A4 fAH L, rhGM-
CSF+rhIL-4+rhTNF-o 4141 it HLA-DR. CD86.
CDla. CD83 DUFyRH 4> F M1k B B3 & (P<
0.05), M rhGM-CSF+rhIL-4+rhTNF-o 41 %1 rhGM-
CSF+rhIL-4+ Ki% SV40+rhTNF-o A3 E 5 7 R
BAETT LAE H, K& SV40 HUE AT LI inDuFpR 5 T
HIFIE(P<0.05). EL#H rhGM-CSF+rhIL-4+rhTNF-o
21 Y A1 thGM-CSF+rhIL-4+ Ki& SV40+rhTNF-a 41
W 7T RFEE 9 REVEEE, 7T LUE H thTNF-o 7] LU
HDCHIALE, IRERIECDS3 4 THILLG. Gitsr

MrRI, HAKIESVA0 LR R CD83 Rik i1
MAEGV#E X, B8 thTNF-o F{ERRE R 55T
JR R DIA <. B4l rhGM-CSF 855741 3 IREUFE
g5 R B RFRIA CD83 41 i LL A5 JE B 8 2 7 (P>0.05),
U B ZE AN 0 rhIL-4 FRBESTR B, rhGM-CSF RIBCT
)40 AN 45 1] 3 DC 77 [ 434k

TR A VR B0 P e N HH SR T 4 P 384 5 R e )
VM DC ThEEM EEIEFRZ —. O’Doherty 7l &
2 B Al A B R T 5 S /O DC RIS T 40 186 5 1 B
71, X5 BRI DC FFERKE R . ALK E
HIJRAESN TR RIEAE B T DC I T 40 B B4 58 (1 R
71, MY S, BinEE ARREPH]-TdR A%
e 45 R EoR, RE T/DC AT, DC.4 A H)#
HAA T 4ot 58, 76 T/DC 40tk 50 & 1 B3
MR, SX R BVR A FL T 40 Ml cpm {EL 3
=¥ RA g # E X (P<0.05).

HRP % 5L5 B, % DC KN B Re I ERE IR M)
FARFGEAET S, THFRKE 6 RIAR|EE, Z
JEBW T R, B REBRNFRE ), B DC 4L
R DC J&, ER AN KPR IS5 T Refs £k
FeECARPURMIAE J) . TEHI&ME DC B I, Rt
JRAEREFRIEE 4 RULE AR AIE .

A SO B A 40 B R T 5 54k DC 1)
AATHMAT THIEWIR, & RBIERH T AR 1A
MMTEA . RIEEE P4 FFUREC T 40 fa g sE Re
# DC, FX HEWHUR B BRFIERAT T 47, &
WE5T A LU TR A 0B AY 14T DCAE R ) BT AF R
K HIV BEEEHLHIRFRAT T T 34t

S & 3 ik (References)

[1] Gibbs RA, Rogers J, Katze MG, et al. Evolutionary and biomedi-
cal insights from the rhesus macaque genome, Science, 2007,
316(5822): 222-234

[2] Geijtenbeek TB, Kwon DS, Torensma R, et al. DC-SIGN, a
dendritic cell-specific HIV-1-binding protein that enhances
trans-infection of T cells, Cell, 2000, 100(5): 587-597

[3] de Witte L, Nabatov A, Pion M, et al. Langerin is a natural
barrier to HIV-1 transmission by Langerhans cells, Nat Med,
2007, 13(3): 367-371

[4] de Witte L, Nabatov A, Geijtenbeek TB. Distinct roles for DC-
SIGN*-dendritic cells and Langerhans cells in HIV-1 transmission,
Trends Mol Med, 2008, 14(1): 12-19

[5] Barratt-Boyes SM, Henderson RA, Finn OJ. Chimpanzee den-
dritic cells with potent immunostimulatory function can be
propagated from peripheral blood, Immunology, 1996, 87(4):
528-534

[6] Séderlund J, Nilsson C, Ekman M, et al. Recruitment of
monocyte derived dendritic cells ex vivo from SIV infected and



568 BRI

non-infected cynomolgus monkeys, Scand J Immunol, 2000, MNREEBIR, FEFHES, 2005, 20(2): 159-163

51(2): 186-194 [9] Hausser G, Ludewig B, Gelderblom HR, et al. Monocyte-derived
[7] O’Doherty U, Ignatius R, Bhardwaj N, et al. Generation of dendritic cells represent a transient stage of differentiation in

monocyte-derived dendritic cells from precursors in rhesus the myeloid lineage, Immunobiology, 1997, 197(5): 534-542

macaque blood, J Immunol Methods, 1997, 207(2): 185-194 [10] Akagawa K. Differentiation and function of human monocytes,
[8] & ¥, FhIBHY, 7b 4B, . SVA0 RiFZEE AR R H X Hum Cell, 1994, 7(3): 116-120

Preliminary Studies on Biological Characteristics of Rhesus Monkey
(Macaca mulatta) Dendritic Cells

Chang-Yong Ge, Hong-Jun Li!, Tian-Hong Xie!, Guang-Ming Zhang', Shan Yi!, Mao-Sheng Sun, Nan-Ping Wu*
(State Key Laboratory for Diagnosis and Treatment of Infectious Diseases, The First Affiliated Hospital of Medical College, Zhejiang
University, Hangzhou 310003, China; ‘Institute of Medical Biology, Chinese Academy of Medical Sciences,

Peking Union Medical College, Kunming 650118, China)

®

Abstract Dendritic cell (DC) play a crucial role both in the primary HIV infection stage and in the latent
HIV infection period. The rhesus macaque, whose biological characteristics are remarkably similar to those of
humans, is a good animal model to study the AIDS pathogenesis. The biological characteristics of the rhesus
monkey dendritic cells need to be known before the immune function of rhesus monkey dendritic cells in HIV
infection will be studied. Rhesus monkey (Macaca mulatta) monocytes were separated from peripheral blood.
Monocytes were proliferated and induced to differentiate toward DC by using recombinant human granulocyte-
rhGM-CSF, rhlIl-4, and impulsed by using inactive SV40 antigen, and promoted for mature DC by using thTNF-c.
The morphocytology of DC was observed under ordinary light microscope and scanning electron microscope. The
characteristic dendritic morphology was observed on some DC surface. High expression of HLA-DR and CD86 on
rhesus monkey DC were mensurated. Rhesus monkey DC derived from inducement in vitro can cause auto T cell
proliferation effectively in mixed lymphocyte reaction (MLR). At day 9 of cell culture, flow cytometric analysis
showed that cells with CD1a account for 60.5%+2.0%, and cells with CD83 account for 43.8%+1.5%. DC en-
docytosis of horseradish peroxidase (HRP) showed that the peak value of endocytic capacity of DC lies at the sixth
day of cell culture. This study laid the foundation for the research and development of DC by using rhesus monkey
as animal model.
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