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(%) SRS HM: DUNBEIRZER F (Tumour necrosis factor-a , TNF-a ) BI 44 1] 43 WA 2 TNF-o #4020 H bx, 8837 HL-60 40 0 +F &
J& B8 (Metalloproteinases, MPs) %05 ¥ 2 57 43 J& 55 11§ (Matrix metalloproteinases, MMPs) FIf# 384 25 & J8 B (A disintegrin and
metalloproteases, ADAM) WIYEZR 55 55 98k K+ 7 AL DL B 25 FA 50 (Reduging, RDQ) FLRMRI TN - FHLHl. ks
Jiidie SR EEE MTT KA R AL AT PAG- SR (W) A vk 55 774 23 B AN HL-60- U937 AV/Is Bl IR s it 4 JYO /0 R B T 1T 1A 5
2 (LPS) & RDQ MIAEH 5 MMPs+ ADAM17. TNF-o 4= R K SEAIBEE ME AL b . 4553 OLPS RIS, AR A0IK) MMPs 1)
I PV g R A TR) £ S 2R 55 110 HIL-60 41 5 % 137 O e A2 4k 1E 4 A @ FE HIL-60 A1 55 MMPs A LE, ADAM17 ££ 1
A TNF-a  (proTNF-a) [1] 73 WA 284 TNF-o (s TNF-o) F 4 Pt 24 F s @QRDQ 764 R~ 5 308 F L 7E ADAM17 mRNA RiA7KF E¥RE
B AN LPS BT 1) s TNF-a RIEFIS W mfEH (P <0.01) . 4516 DTE LPS BIIK TNF-o 73, MPs KR ADAM17 #2
SR, TR R A 3 A IR (Disintegrin) IRERET X HERR MMPs 144, B9 S Bt ADAM17 mRNA 87K 3 AR S @4livh 253
S RDQ BT 48 i B3 AF HH I AR 2 — J2 K5 BT LPS 155 1) TACE mRNA 3G VESE . ADAMI17 /8 h ZERENLHIRIVG I7 T ST 1097 #E AR o

[OCin ] R m R Al MRIRTER TRl BORSRTE 7 RIBT R N3 g

RS R392.1 SRR RS A UGS 1004 - 616X(2006) 04 - 0294 - 04

[ ABSTRACT] BACKGROUND & AM: To study the function and role of two subclasses in MPs family, MMPs and
ADAMs, for processing of precursor TNF-a, and explore the anti-inflammatory mechanisms of Chinese herbal preparation
Reduging (RDQ) . MATERIAL AND METHODS: The in vitro study was carried out on HI-60-U937 cells and macrophages
of murine abdominal cavity treated by LPS and RDQ. Using MTT colorimetry,in situ hybridization and Gelatin-PAGE to
detect transcriptional levels of MMPs, ADAM17, TNF-a mRNA and the changes of enzymatic activity. REsuLTs: (DAfter
stimulation by LPS, the expression level of MMPs and electrophoresis zymogram on gelatin-PAGE decreased with
increased stimulation time; ADAM17 (TACE) played a more important role in precursor processing of proTNF-o of
HIL-60 cells compared with MMPs; (DRDQ had obvious inhibitory effects on enhancing secretion of TNF-a induced by
LPS stimulation (P <0.01) at the transcriptional level of ADAM17 mRNA in HI-60 cells. coNcLusioN: (DADAM17 of
MPs family had a main role in TNF-a secretion induced by LPS. Tt is a key step to choose and design the correct
probe or primers aiming specifically at the disintegrin domain for ADAM17, in order to eliminate the interference of
MMPs and reflect the true expression level of ADAM17 gene; (@The mechanism of RDQ against inflammation may be its
inhibitory effect on ADAM17 mRNA expression activated by LPS. ADAMI17 is able to represent the novel target for

studing the mechanism and the therapeutic pathway for inflammation.
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H H 0 8 8 ZE P £ (Tumour necrosis factor-a,
TNF-o) FIAIN T804 o 8 A P A 2. J
Jii4 @ HE H M (Matrix metalloproteinases, MMPs) Fff 4%
HHEEEENM (a disintegrin and metalloproteases
ADAM) "l 2 ¥ MMPs HH 40 H 2 v A SR i, o i
MMP2. 7. 9 S5k T LUKEIE S L 2T 445 5 8 11 A 5L UK
Gr NIKIRIEDAL, B S  TNF-o BRI T2, T £
TR ADAM17, SRR SEIN o BT P4 45 Pl
(Tumour necrosis factor-a converting enzyme, TACE), LA
I A RS R A (Disintegrin domain) 4 ZEA Y
fiE BTV JE T ADAM SR« A SCHIAAM 557 1) HIL-60 44
JL AR, 43 3 ORI 18T 9 75 25 (Lipopoiysac charides,
Lipopoiysaccharides, LPS) (f& % ) “L v 24 44 3 5
(Reduging, RDQ) (HT98) BY3 IS AH BRI Mo f= , W 4¢
ADAM17 il MMPs 7E TNF-a Fi #4535 o (10 Jse B A 22 52
CLRN T fif ADAMI7 1ERAERC YR A& R, 7 1)
THRNPRITHEIENIT I, I 0 SIS He it —Fhopr 1
BB AL AR o

1 MEEFE

1.1 MRREZERR A S 4k i 4
JAR HIL-60, B A% 1LY 40 Pk U937 B 121 24 4
1929, BJMIARELRAE, /)N S I Wi At 42 1 905 1%
AV TEVER 55 8 A5 MBI R . M =R il - A
AR A (U A8 A H]) , LPS(Sigma 2 7)) s 100%
507 T I AERE (RDQ) V15 S e o3 KL i
o A0 IR DAL, A b BHE R 2 A B s Bt vh
VB S5 SR G e W (iR SR AR AR A
)y SRR TR I e i LUK < 40 5 7% . MITT V2400 14
SIS S FH AR E 5 &R AR S %
IX 1] pGEX- ADAM 17 T 41 FRL AR 5 A4

1.2 Hi

1.2.1 LPS-RDQ %} HL-60 41 14k

Frdf oA K R IFIA 2] (10~ 10°) /ml 1), 7324 LPS 41 A
LPS+RDQ 2 5K 4L. LPS 410 LPS 200 ng/ml, T 0~
12 h AR TR S 0 M, 90 Je B 8 9% B R
T —20 CURAF, MMEHSE PBSIEUEG AR . LPS +
RDQ 41024 LPS FIEA ML 6 h 5 A RDQ (LA 1:30+60+
120.240 LB B, IR 2 ml /) /EH 6 he

1.2.2  35F EHEW sINF-o PR

T STNF-o 1R 5 % R FH 40 1 2% 7 S 3 A U

S
Q)Q‘\:\ C//,

CL 1,929 4 #EAH L, AR LG A 10+ 1, MTT V246 01 %% ¥4 40 e
TEPEIE T S R A e, T L SR T

1.2.3  PAG- JRYIBXEIK I & MMPs & 1E

53 WA LPS 43 IS AHRIY) HL-60. U937 /M ELIE
Js B A, T PBS T R i B P A R 15 A SR
SR FH SR ) SIS A e HL ks, N B P % v 22 4 b
1) MMPs 75 1 o FARER A WL SCHR B

1.2.4 HEFRDRRM AT KT

ADAM17-ME. ADAM17-DIS ¢DNA 7 X% PCR 4738
B A pGEX-ADAM17 FE41 i AL, PCR 5147 41 W. 3¢
BR Y AR 0 N A 3G B g il A 44 O ME A
DIS. $2 3R ) G 3V 20 BREESK, BEALS 0L AT Hh =
Frid e HIVEANFAE 2440 F 1) HL-60 40 HUER s 4% 2 25K
FE RS [ o, - J R AT 2228 S 6, P WL UEBH 15

2 &g F

2.1 LIPS XAFIRELIYHMR MMPs K AEE P
®m

FFWCER 11 3 it i 2R g 8 4 o) 1R AT B HL UK, &5 2R
R LPS S AN 7] 0 40 A AN [F] R % . HLeo 48 il
V1) T P 250 R e B R S8 R (R S R T AR 55 (B 1A
W S PAG- IR FELVK S R, BT MMP A 7K fig
BH S JEC P PRI T 1, 059 D e i G €0 i R VR A T ot Jie
T 5t b HY B B (9 %ty s A 00 1 DA 28 e A [ Ak 2 1) 440
ZA R IR M5 3 PAGE FRVK &5 R, DA L. )
U937 .47 Fifd BN 11 177 7 PRI g 3 A2 4, {HAS 1 HILGO 41 A B
B (B 1B) s K BRI s 0558 200 R g 3% %) A %o 0 A i
WAL (E 1)

11 LA HL60 40 J/E A, 22 %0 MMPs J& 43 i 7Y
(), I X6 AN [) B A P 40 B %5 77 i AT S e PRIk
5% R i e vk 45 RS T AR B (18] 2), B LpS il
WS TR ZE K, 23 WA TF) MMPs B2 3860, 10 RDQ ¥4
HIE FHED 23 B f (VKGE 4) .

2.2 LPS-RDQ %} HL-60 ZH #l sTNF-a 20 ¥ BB

LPS $% 200 ng/ml [P B 156 1 HI-60 4152 6 h,
SRJE I RDQ T- 41 i b A AN RIS ), WE%¢ LPS RDQ
X} STNF-a 73 WA IR o 32 1 Pz il RDQ 2H sTNF-a 73 W
B R B, JEH 6 h R ZEE LPS AR ERA SR
HERE X (P<0.01) E£W: RDQ X LPS Hl ¥ & i)
STNF-a F.A B 2 1405 R R .

2.3 LPS %t ADAM17 mRNA RiXHIZ WK RDQ
IR BN
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Figure 1 Influence of MMPs in HL-60,U937 and peritoned macrophage cells of mice stimulated LPS.(A) HL-60 cells.1: LPS 0 h;
3: LPS 6 h;
3: LPS 12 h;4,5,6: protein marker

3: LPS12 h;
macrophage cells of mice.1: LPS 0 h;

(B) U937 cells.1: LPS 0 h; 2: LPS 3 h;
2: LPS 6 h;

1 2 3

4 5 6
K 2 LPS.RDQ 1EH 1 HL-60 41 fu 35 7% 3 MMPs (136 A2 1k

Effect of LPS and RDQ on MMPs in suspended of
3: LPS3 h; 4: LPS+RDQ; 5: LPS

Figure 2
HL-60 cells. 1.2: control (BSA);

6 h; 6: LPS 12 h
#* 1 LPS.RDQXTHL-604H ffisTNF-0u7) ¥ (154 (n = 6, % % 5)
Table 1 Inhibition of RDQ and LPS on sTNF-o. secretion in HL-60 cells

(n=6,% £5)

STNF-a activity (cell death rate x 10~?)

2 h 4 h 6 h 8 h
LPS 13.21+4.78 18.24+1.54 30.80+3.30 26.10+ 3.46

LPS+RDQ 1:240 8.80+1.95"19.18+1.42 22.96+2.20 20.13+1.54
1:120 7.54+4.30720.13+1.54 18.55+3.25 22.01+1.54
1:60 7.55+1.54713.84+1.54 12.55+3.25 14.45+2.58
1:30 4.40+1.54" 3.46+4.03" 3.45+0.47" 8.18+3.51"
Compared with various LPS stimulation groups, * P <0.01.

Groups  Dilution

2: LPS 6 h;

4: LPS 12 h; 5: LPS 24 h; 6, 7: protein marker; (C) peritoneal

73l ME 2R A1 DIS #R £ M %% LPS Al RDQ *f
MPs AR E S ) mRNA ZEAA AR5

JEAE 24 AT 512 56 1% D A HIL-60 40 i P AS: D00 HE A48
AT AT 5, AT I A% Az (1 3), o4 i
FACAE TIRE PG ) BATERIR AT IE R (R
2) 2R OLE LPS JI¥L 6 hy 12 h I, DIS #REF A1
TR E SRR (LPS 0 h) EUAKIRIE N 38.4%, 76.8%
(P <0.01);: 1l ME #REF A4S TG KA 0 Hh 4%,
16.1% (P <0 .01), WRAKT DIS MME 558 M4k
LPS HB0H 4L (LPS 0 h ZH) ot s et P Ak a4t 11
LA 5 58 FEEAH 22 AR K, 0 BH 0 AN (7] &5 7 3 1) 4
I () B8 2y 70 e A TN . ME T X BT MPs
(MMPs + ADAM) K J& Ji% 51, DIS 45 5 1 M B %)
ADAM17 73 QUL DIS REF AT 40 B IR A2 2% A8, WL
5 LPS X HL60 41 M ¥ 380 2808 S RDQ (1) 4 i 4 FH
RDQ + LPS ZH ) B PE 2 A2 5 5 W] (6 %2 31 RDQ 46l
Ut B RDQ I AE H A7 s fE ADAM17 % iX ) mRNA 1)
/G ol

. ﬁﬁgj, I

& G&JT £ A
' L] ‘8 | U S
H o & pﬂ‘:}*% & 1
. /
: % ¢ »¥ v
) £ A ol . -
« ® * “a'e 4 _
LPS0h LF5&h LPEITh LR

Kl 3 LPS 1 RDQ % HL-60 4fi 2 ADAM17 mRNA (DIS ¥4t ) #5511 J5AL 2428 45 A ( x 400)
Figure 3 The effect of LPS and RDQ on expression of ADAM17(DIS probe) ( x 400)
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Table 2 Influence of different probes on the result of ISH

Cell absorbance( x 107%, % +s)

Groups
DIS ME
ILPS O h 15.53+2.80 17.72£5.21
IPS 6 h 21.50+8.34 18.50+7.82
LIPS 12 h 27.45+£6.52 20.57+9.25
LPS + RDQ 18.79+4.95 15.91+£5.17
3 it #

CLHIZK# pro-TNF- R EBER T BEEH, 8T
& B AN XK (MPs) » %K & MMPs F1 ADAMs P
MFIRLLE T AT HES R AL (disintegrin domain)
N EFEX G HETC AR ADAM KK HE 35 FE A 1
8 K71, ADAMs "' ) ADAM-17 X % TACE,
1997 4F 15 IR JLZU B R 7 F1 I 10, R 4\ Ay S e
PEAR BRI pro-TNF-o FIIN Ll . TR S Zn* 4G4
i H 1145 R4 38 (ME-domain) A& MPs XI5 1 [R5 751 o
MMPs (1) MMPs-2+ 3+ 7+ 9 %5825 TNF-o 10T ;
MMPs [ Zhfe 28 2 5 MR . A i 52K o1
RS — R 5 A0 M 58 0040 (1) 7K A7 0% () B B2 AR oy
W8 1M ADAM17 5 R 73 7~ B I s A n T4 5%, B
U, FERF ST 98 RE N BEHLHI T, A3 00 B B X 0 T
5'% [11 ]o

LPS /& G bR 40 M BE (1) Jl 7y, e 0 X 4 i B4 R0
17 3t AR PO A8 8O A RIS A5 5, 5 380 40 43 ik
R RED AT AREH LpS SR G, 78
PRAMEA JERE R AL I BRIl . SRR A, LPS
{ff HL-60~ U937 M JIE 1% W5 41 i S0 b MMPs P 3% 16
ANFERELEIRGS, P78 RAERAE S s TNF-o )50 Wit
A DG o ARSI LU HIL-60 40 0 A 5 A 40 O ASE R 30 AT 43
Br, W WA HBES LPS R3O ) (I IE K, i Py FLA W
IKARRE SR PRI MMPs [RE P (FRIK G0 BRI e ) Rpsk
TS » 102 B oy W BB % B v oS A

7 FIRE TR -, FRATIER T A% ADAM17 4R
B, LAHEER MMPs 195200, %€ LPS F1 RDQ X ADAM17 %&
BRI IA 5 RS HUE A, CUEE (s ROV SN S 30 A 5T
FW], RDQ HAPUIIE. PUKYL . PURTE LPIN RS S
FRIORL, 20 Ik A0 i N 7R, BRI TNF-as T1L-6+
T8 55 2 PR M IR - (R B PEAE I S B0 12l FRATTxS
HI-60 2 s TNF-q 30 (1S U R0 i J5 A7 A2 RS0 (1) 25
R, BB FIKFIE RDQ 0 - TNF-o 73 WA 1
FMLE], 7 T3Pt LPS FTifs 311 ADAM17 mRNA (15

S
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RIE, R TR FAEN BRI SO0 I REAT B AN S B
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