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(HE] 8@ :WEMN5 LB E /DR F 8K ZR %M (bone marrow-derived dendritic cells, BMDC) # # X 3 # 4 #
TEG N, F ik BMDC R4 3 5k 8 e AR K 3 A I8 £ 8 (DCres) 20 B N I £ 88 B 5 £ BhBR 3 (DCyy) » 3
S S BB 3 AR E ARKE 50 pg/ml(SVL) LK E 100 pg/mlI(SVy) B K E 200 pg/ml(SVy), 7 R 4 30 3 &
440 g & T MHC- T 4 F & 38 # 4 F CD40.CD80.CD86 # % & ; FITC-Dextran I % 52 %o 4 41 4 41 DC 91 R & % o 6 ; B 5%
7% % I 52 3 (enzyme linked immunosorbent assay, ELISA) & il & 41 DC ¥ % 7 b % & % M A £ (interleukin, IL)-12 p40 &
F, [*H]-TdR #% N &0l & 40 DC 1K 48 3B & 4k B 4 i K B (mixed lymphocyte reactions, MLR) & % Bl A & 5 % T 40 Jg oy 3
758 77 s ELISA 331 & MLR £ 3% 1L-10,1L-2, F 3t % (interferon, IFN)-y A F, % F: 5§ DCips # 1, SV, . SVy .SV o K T
MHC-MT & FRER # o FERANEBEK, 20 IL-12 pd0 WE R D R FR & W E A, 0 BB AR R T 40 fe 58 78 o
B B F T B (P<<0.05 % P<<0.01), 5 DCuips# .SV .SVy .SV 4l MLR £ 3 # 1L-2 INF-y AT ¥ 8 1€ (P<0.05), T
IL-10 K PER AL HFEEL, £ 5 LB E(50~200 pg/mb i 45 1 #1503 R & /0 R BMDC 8y & %, 3 3¢ 23
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Salvianolate negatively regulates maturation and immunologic functions of mouse bone marrow-derived

dendritic cells
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[ABSTRACT] Objective: To observe the effect of salvianolate on the maturation and immunologic functions of mouse bone
marrow-derived dendritic cells (BMDCs). Methods: Mouse BMDCs were cultured with GM-CSF and IL.-4 for 5 days to obtain
immature DCs (imDCs) , then the imDCs were cultured in the presence of LPS (1 pg/ml) or LPS (1 pg/ml) plus salvianolate
(50,100 and 200 pg/ml) for 48 h to obtain DCrps, SV, SVy and SVy. The immunophenotypes and antigen phagocytosis
capabilities of imDCs., DCyps» SV, SVy and SV were analyzed by flow cytometry and FITC-Dextran intake. The 1L-12 p40
contents in the supernatants were determined by enzyme linked immunosorbent assay (ELISA). The stimulatory activities of
imDCs,DCips » SV ,SVy and SVy on allogeneic T cells in mixed lymphocyte reactions (MLR) were tested by incorporation of
*H-TdR; the contents of IL.-10,1L.-2 and IFN-v in the supernatants of MLR were examined by ELISA. Results: Compared with
DCips»SVy..SVy and SV had lower expression of MHC-[[ . CD40,CD80 and CD86 molecules, secreted less 1L.-12 p40 in the
supernatant,and exhibited stronger antigen phagocytosis capability; moreover, SV, ,SVy and SV showed significantly weaker
activity in stimulating proliferation of allogeneic T cells(P<C0. 05,0.01). Compared with DC;ps,SV; ,SVy and SVy groups had
significantly decreased IL-2 and INF-y levels in MLR supernatants (P<C0. 05) . but there was no significant difference in the
secretion of IL-10. Conclusion: Salvianolate (50-200 pg/mlD can inhibit the maturation of mouse BMDCs in vitro ,and thus has a

negative effect on immunologic function of BMCDs.
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F}2 Z W iR (salvianolate) /&2 ML G h 25 F1 &
R SRR KV AT RO, BAT B4R AL 3 R 4ELH
£ S 1011 N1 1 11 A Y T < SN T TR Ve 7 sl o I
JUL AL 3 A8 VK 20 20 ol B Y 845 S AR L
Z 2 WX IR S R AG e E A B A &
SRR VR R L LT 8 G 40 B AME S T T B Cex-
tracellular signal-regulated kinase, ERK)1/2, p38.
c-Jun 2 & Ui B ¥ (c-Jun N-terminal kinase, JNK)
SEAE o IR AR M N B sk I F % T (nuclear
factor, NF)-«B T 1k , 15 B 4% - 0 41 Jid D) 6 5 o ]
8 o 3 IE Kupffer 400 7= 4 ¥ b 4 K H F
(transforming growth factor, TGF)-B, #E % H &
PEVENT LT A AR,

145 2 IR 40 Jl (dendbritic cells, DC) J& 1 P & BR$T
JE i B 40 M (antigen presenting cell, APC) , BE % 3|
Wi T 0G5 , R RN e A — .
DC 1 AR 2 B 8 2y 58 % T 98 45 BILAA fe 388 g 2%
BATH B X T2 I R RS A R 5 A 2 10 4 3 o /Y
BEROART B AR RS R B RS S 1 R R 4
PRAM G 5 /0N B K IR AR 2 R 48 L (bone marrow-
derived dendritic cells, BMDC) B4 K 3 43 52 9 I ik
R W) Ay G P T 1l R % A R S B 8 4 4 96 9T 5
Je BT T B E LA

1 MBFFE

1.1 £&XA NZZHRHBIEA LFREH 2
HBRAF L, RPMI 1640 FAG 4 1175 (fetal calf ser-
um,FCS) W [ Gbico 2~ Al (L E) , 520 /)N k- B 15
20 4E 9% ) 3% X F (recombinant mouse granulo-
cyte-macrophage colony-stimulating factor, rmGM-
CSF) .rmIL-4 JJ B Biosource 2~ Al (£ H), I§ Z ¥
(lipopolysaccharide, LPS)., FITC #5 ic # 2 HH
(FITC-Dextran) i H Sigma-Aldrich 28 &) (3£ H),
PE #( FITC ff B¢ #t 7/ Bl CDI1lc, CD40, CD80,
CDS86, [ ab LA K [8] %4 %} FE BT AR 4 H Biolegend 7 H]
(EED /MR IL-2,1L-10, 1L-12 p40, T3 & (inter-
feron, IFN)-vy Jiff It Fa % W B ) %2 Cenzyme linked
immunosorbent assay, ELISA) i 5 & W H Bio-
source A A () , - g w0 ( [PH]-TdR)
W B b st 55 BRI ST T

1.2 #HkBRAKLE BALB/c /MR (H-2) K&
C57/BL(H-2") /N, 6~8 JEl i . M i 18~22 g,
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HMEASH W 5 55 2B R 2 S e sh bl TR S vk
¥ JFUA (specific pathogen free, SPF) ¥ 8518 3%, H M
HEE AKOK DG

1.3 A BMDC #FRA 3 A& S Bk o5
L W E BALB/c /DRBRB A 2.5 ml 4T 4%
W HL RPMI 1640 W o 6 &6 1% ; W &R WA, 200 H e e
Wi 3, Tris-NH, Cl ¥ #2040 i, JC i PBS ¥E2~3
Wi A% 2 X 10%/ml % B A T & 10% FCS B RPMI
1640 S8R IR W T B R T 75 om® H5 300 I A&
Wl % 10 ng/ml B rmGM-CSF Ml rmIL-4, F
37°C 5% CO, HRFNE BE 1S 5 ; b R 2 5 400 U5 1 Jr 1
Wig% 5 d 5 28 =X 4 AR D mT LA B 26 B T
93 % WK i # DC (immature DC,imDC), #%# 5 d
FHEN imDC A LPS BZHKEE 1 pg/ml 4REERT 37
48 h J5 13 2 B DC (DCips) 5 imDC [R] B il A LPS
(KW 1 pg/mD FFF S ZWIRE:  FH 2 2 R K
3B AR MR B 50 pg/ml (SVL) ., HHEE 100
g/ ml(SVy) | RHEE 200 pg/ml(SVyp) 4k S L1 57
48 h W4E Bik 5 40 DC DL R R v J5 225k
I,

1.4 DC A& @a-Fegtm KU ER M Lk 5 4
DC 43 # & T 100 pl PBS WM, % EH N 1X
10°/ml, 3 %A PE 8 FITC #nic BB/ [ ab.
CD40,CD80,CD86 ¥4, 4°CHFF 30 min, i 3 41 i
PGHEAT A OC o F Al B AEAR 2RI 1< 10"
AN, IF R CellQuest B X 45 4 bR AR M 6 43 F
IR HEAT 43T,

1.5 DC &4 hegtan KilERr DC EET
250 pl & 25 pg/ml FITC-Dextran ) PBS % i P .
YA X R 1< 10° /ml, 40 B 7E 4°C 3% 37°C 85 37
2 h, &% 1% FCS 1 PBS W% 3 Wm b =X 4 43
10 ¥r .

1.6 HA M E @i R M (mixed lymphocyte reac-
tions, MLR)  W#E4541 DC,HH 25 pg/ml ZHHH
CF 37°CHEM 30 min KIGJ5 7E Rl an e, o &
C57/BL/INRULIE T 40 Mo AE Dy 52 0 40 L. B 96 fL
REFR b, LM 1< 10° I 1 410 i (T 41 D) . #% DC
5 TY@amh 1:5.1: 10,1 : 20 450 A
AN 1) DC, B FEA S 3 MR AL, 37°C.5%
CO, AR 32 72 h, BB W T — 70°C R/ 17,
FHF R 0 20 B B, L 100 pl %4 37 kBq
(1 pCiOPH]-TARIY5E 2R TR, H5 5% 18 h J5 . g K
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AH DR R ASCRSE 00 5 S5 1 Jk 1 2 Cepm) L 30 58 78 Bg %K
RECH]-TIR B A=,

1.7 ELISA #4&nl mpe B -F  BOR B - /2 h
AR 1 ¢ 10 BHIR A O 40 B S AR R B L R
ELISA 127 & 1 #2108 B3 A5 #2546 000 48 it 5+~ 1L-10
IL-2 IFN-y /K,

1.8 “itsar R SPSS 13.0 & it @, it &
TR £ s R, ZAMEA Y B 2 8] AR ] L
BT 220 BT, 45 AL TE) B4 T TR b A R T /N i 3 25

B (LSD B E) ,P<0.05 NESHESII#E XL,

2 # R
2.1 FAZEEgird LPS 55465 DC X 3 & &
MRk FRGE DEH.S5 imDC ML,

DCrps 4 i 3R TH MHC-TT 4+ F1 3Ll 3 4+ CD40,
CD80.CD86 # ik /K P W] B Ft & (P <<0. 01); 5
DCrestH Lt . £ P+ 5 Z By R 55 Ab ¥R 4] DC 41 ffl % 1
o F B 3k 3 FE AR (P<<0. 05 B P<<0. 01),

R 1 &®EDCREMHC HFRER K FRIRIEKE
Tab 1 Expression levels of MHC and costimulatory molecules in DCs of different groups
(n=6,r%s,%)
Group MHC- I CD40™ CD80 ™ CD86 "

imDC 33.5+4.8 27.8+3.7 24.9£3.6 16.8+5.3

DClps 85.446.7" " 66.748.4" 75.444,.5"" 67.8+£7.3""
SV 65.2+8. 14 56.3+6.24 60.7+7.14 54.3+7.74

SVwm 61.2+7. 854 54,545, 34 51.2+6. 4% 53.1+9. 44

SV 50. 344, 944 40. 744, 400 44,745,044 48,245,248

imDC: Immature DCs; DCyps : DCs cultured in the presense of LPS(1 lig/ml) ;SVL .SV, SV : LPS plus salvianolate 50,100 and 200 pg/ml re-

spectively. * * P<C0. 01 vs imDC;% P<C0. 05,24 P<20. 01 vs DCpps

2.2 A SmBmEH DC R SE IR

FACS # I £ 20 40 ig FITC “F 14 5¢ )% 38 ¥ (mean
fluorescence intensity, MED4E 4081 DC $t J5 & W
BESI MR bn . &5 R K. imDC H A 5 5 1Y 75
FITC-Dextran fig 1 (MFI=1315. 4£30. 6) , DC ps &
I FITC-Dextran fig 77 B & F B (100. 5+ 11. 3, P<<
0.01) ;5 DCrps A LU AR L H 5 W BE S 2 2 B IR 31 b
20 DC Bt J5 & Wi g 1 B % (184, 7 4 21. 3,
217.6+25.8,248.3+31.6,P<C0.05 8 P<<0.01),
2.3 A EmERLIH DC 48k 1L-12 pd0 4

(B DFEW .5 imDC M, LPS B & 42 #F DC 4 i

MLR 455 (% 2) & W . 5 imDC i H, DCops ] B 2
R FPSAA T 9k B 4 B 3 59 (P<<0. 01) 5 5 DCrpsAH
Eb, & MR P 2 2 W iR SR AL B AL DC il [R5 1A
T bk B4 448 B 3 5 1) 78 07 B S B IR (P << 0. 05 5] P<<
0.01),

2 ZEADCHHREMN THMLENIH-TIR BARE
Tab 2 Incorporation of [*H]-TdR in
allogeneic T cells stimulated by DCs of each group

(n=6,r+s5,A/MBq)

Stimulatory cells : Responsive cells

IL-12 p40(P<C0.01); 5 DCps M H . M EFI S £
i R £R AL BRS T1.-12 pd0 433 BH 5 B4R (P<<0. 05) .,

1000
T 800
g{) *
< 600 x x
QU
‘o |—L‘ |_L‘
Q
x 200 **
a
= LU
imDC DCrrs SV SVm SVu
El1 ASEBEBEI DC 4k IL-12 p40 520

Group

1:5 1:10 1:20
imDC 3.31540.435 2.27640. 389 1.096+0. 205
DClps 5.786+0.661** 4,01240.536** 2.57440.352" "
SV 4.73840.5774  3.69140.4094 2.172%£0. 2914
SVum 4.43340.54744 3.37340.5314 2.091£0.3128
SVu 4.058+0.39944 3,11740. 48244 1,877+0. 2914

** P<<0.01 ws imDC group; # P<C0.05,22 P<C0.01 vs DCpps

2.5 A SEmEEAE DC#FF6 T ta e ik
AR T 3R (E 2)FM 5 imDC A1 E , DC, s BE 1K 1

Fig 1
secretion of 1L-12 p40 by DCs
* P<<0.05, " * P<C0.01 ws DCrps group;n=4,7=+s

Effect of salvianolate on

2.4 FrAZBER LA DCFFH T i

A LB R A A R AR T M 404 TL-2  TFN-
Y(P<<0.01) ;5 DCips Mt . F+ S Z B R 3 Ab BEZH DC
VAL RE TR T R 40 M 40 06 48 A X 11-2 \IFN-vy 1
fie 1 ] AL (P<<0. 05), 441 DC #il¥# MLR 1 T
IR EL 4 300 TL-10 BYRE I ST 25,
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LB AU SR e AU FENDOR LR N1 8
BRI RER I, AR AR KD 5 imDC A H, A
A DC 2@ £k MHC-11 4 F RA & 36 0] 34y +
CD40,CD80.,CD86, 7% B I i 4l Jifd 2 1fil 73+ i 2% ik

AR RIR S DC AR B 0 B B AR R WS S £
1 R £k (50~200 pg/mD BB W &AM LPS % T 11
DC & I A% 241 3¢ 4 F MHC- 1 . CD40, CD80 Al
CD86 [k B R P+ 5 2 W R 1 A8 4% 31 i LPS Xf
DC B AFE 2 EA .

= 500 A 500 B 350 C
E 400 . 400 o
g . . = E 250
‘é 300 g 300 d R . é’) 200
~ 200} © & 20} .. € 150
& 100 3 = 10
2100 3 5

0~ 0~ 0
imDC DCws SV SVum SVu imDC  DCrs  SVL SVum SVu imDC DCus  SVi. SVum SVu

B2 FEAMLREREEFAREFHRNER

Fig 2 Cytokine levels in supernatants of MLR in each group (DC : T cells is 1 :

10)

*P<20.05, " * P<C0.01 vs DCyips groupsn=4,x=+s

Wi & DC M, HbtJE Fwae h B 4L~
FEl) AHFSY i 3 FITC-Dextran PN AF 5256 4% I P+
ZZWIREX DC FVERE I M m ., 25 R B/R . im-
DC £ LPS 4 ¥ J5 & W FITC-Dextran I HE J1 W &
TREUEE SRR R P INAST S Z W RN, B LPS
S DC A W BE 1 1Y AR B B i R TL-12
FEH DC S5 L B b= A W, B BT
NK 4 ffg A2 T 4 ff 3 5 fE R B vk T 4B (T
helper, Th) 434k & Thl 40 g A4 4 1 ; 1L-12 [8] B
A _E3E DC %3k CD80,CD86 %5 £ Ff AL 41l 3 43 F . A
M3 5E DC 28 EHURAE T, A S AT T ke 4n
Jfi (cytotoxic T lymphoeyte, CTL) 7= A= 45 55 M 4 9%
R AT RIS B B R PE S 2 R AR AR 0% 0
WAHNEE IR DC 20 TL-12,

B DC 75 W 5T IR 14 BE 77 32 85 B AR, 1 R 3 T
21 i 446 RN 5 AL BE AR 2 m sk, My Th 40 g
AR, W TL-2 TFN-y Ml =& & 2 9F CTL,
NK 40 J B w4 i 1% £ A3 58 . A 5 40 MY 20 i 25
B, Z2 R Thl 2 40 X -3 v] LS54 3 £k 42 0 4N
JtL L LA Thl by 3 09 G S H 5 48 0 S B 21 41
A5 G A 45 P 0E T4 A HE TR B & A B A
REVESE IR AE ) ARG E o MLR & 4% 41 DC
A SR T 20 M 3G G TR AL RE ) L S R BoR ST S
LR ERALBEAY DC 2 2E T 40 B 388 51 1) BE 77 488 hi 24
DC Bl FEAR, 1AL, PFS 2 B iR £k AL 3 DC Il
T 40153 W Thl B0 A R 1L-2  IFN-y 88 s
DC B @ F&AK, mi %t Th2 B4R 7 1L-10 #9436
Wl , 25 R R S 2 W R AT RE XS Thl #Y

G SN AT — 7€ B A0 A HT, Al R 2 % 7% 4 HE e S
I K F B S e S5 A — AT (AR TR AT,

ZMESEZES ST LPSiET DC BUEAHTE 1L
A2 A L AL A 22 53 250 A 8 S (mitogen-ac-
tivated protein kinase, MAPK) . 5 ig Bt AL B ( phos-
phatidylinositol. P1)-3 ¥ i . p38 I i Al NK-«B i&
B ORTEMAE S & A2 T REXT DC 1 S HLAT AN [
MRS E R . FEZRE ] LPS 3 Bk i i
(RAW264. 7) W NK-«B #9756, M NK-«B # i
b2 DC R LR S 2. 3 NK-«B
AL T RE 2T 2 Z By EE M ] DC A iy 1 2 AL )
Z— AH BRI A i — B R,

25 LR AW AE R R W 2 £ W R EL e 8
M LPS 75 519 DC B L 20 i 3% 1 0 3oy 1 19
KBS 2B DC gt Atk T 48
JO B4 3 3% Ak & Thl 40 M X 09 43 0, (75 R A
e
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