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KA Born Jr ik E AR LIRS (IR0E 2805 25) b S Xy 4 I/ MR SRR S RE AL R s I BB A6 253406
% Born J5 4 BT RILAL 255060 spo PR A0 M 5 /MR BT RAR ELVE . &5 ZEIRSL, DU R 2R
il ADP, AA J PAF A0/ MRS, HAREAMHIRE 1C50) 43518 39.4, 82.7 #138.1 mol/L; 10 mg/ke
DMEEE R, Ehin/IMEREEAEEREI: (1) X ADP SIEAM/IMIESE: FHZE 60 min B E 7R
BEEMEER, T 120 min 5K, BAZG)E 240 min J5EA BEMHEER; () X AA B IM/IMEE
e FHEEE 30 min B35, 180 min iEEKIMHIVER, AAUEDWHRFLE 240 min;  (3) X PAF 51 A ML /MR
EINRE . TLA2H)5 90 min LAY, ZHRCFSL LA 245 120 min.  BUFAZE B G I ATG I8 10 RSB 06 A 10 340 I/ INA 5 v ke
RLAH AR B RSB, I TIC50 Sy 62.9 mol/L,  HWY I BEA A 5258 g A2 (IMILP) s il M AL (PAF) 300 1)
FRPER A B R A BE S L/ MR R A, HTCS0 235104 54.3 F11 47.6 mol/L. &5 WU R ALK NN BA B W H541
ADP. AA B PAF SR I/ MEREMEH ; DA R 80800 /N mhePr 40 0 ARG SR 5 BILAA 25 B BB
PO ) R A 5 R 4 ot/ N SR 4R TR
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Effect of Plumbagin on Platelet-neutrophil Interactions
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[ Abstract] Objective To investigate the effects of plumbagin on platelet aggregation in vitro and in vivo, and
neutrophil—platelet interaction. Methods Born's method was used to test the effect of different status of polymorphonuclear leukocytes
(PMN) on washed platelet aggregation; the effects of plumbagin on PMN—platelet interaction were observed by use of rosette assay and
Born's method, respectively. Results The supernatant of non—activated PMN (0.5 x 107 cell/mL) significantly inhibited ADP or
arachidonic acid (AA) —induced platelet aggregation, and could be enhanced by aspirin; fMLP and platelet—activating factor (PAF)
—stimulated PMN suspension or its supernatant could activate platelets. Aspirin, however, had no influence on platelet aggregation

induced by fMLP-or PAF-stimulated PMN suspension and supernatant. In vitro, plumbagin markedly inhibited ADP, AA, or
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PAF-induced platelet aggregation in a concentration dependent manner, with the IC50 value of 39.4, 82.7 and 38.1 mol/L.
Intragastric administration, 10 mg/kg of plumbagin showed potent anti—platelet effects: (1) for ADP: significant inhibition 60 min
after intragastric administration, showing maximal action at 120 min, and lasting for 240 min; 2) for AA: significant inhibition 30
min after intragastric administration, showing maximal action at 180 min, and lasting for 240 min;  (3) for PAF: significant
inhibition 90 min after intragastric administration, and lasting for 120 min. Plumbagin significantly suppressed the binding of
thrombin—stimulated platelets to PMN, with the IC50 value of 62.9 mol/L., and inhibited fMLP- or PAF-activated PMN-induced
platelet aggregation. The IC50 values were 54.3 and 47.6 mol/L, respectively. Conclusions The different conditions of PMN
(non-activated or activated) show opposite effects on normal platelets. Briefly, non-activated—PMN inhibit platelet reactivity, whereas

activated PMN stimulate it. Plumbagin showe antiplatelet effect induced by ADP, AA or PAF, in vitro or in vivo. Plumbagin significantly

inhibit adhesion between PMN and platelets, and markedly suppress platelet aggregation stimulated by activated PMN.
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ML/ A SR A I A e ZEVE B 1 K AR R
JERFZRFUN, ZHER—BERONIITEAA. BT
B, kL 40 MY (polymorphonuclear leukocytes,
PMN) JEAEREHLE St A A AT i e, T2
T R o 20 DD el PVING R ) 240 L A
TRBURZ 5 MARTE R, A ke T i e
EEMRSIERPL R, AR R BOC H PR Y
Z—H PMN 5 I/ M 2 8] B AH ELAR AR R A
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1 ##
1.1 ¥

TR, MEMESF, (AH 2~3 ke, MR
PRepBe s s o iR, SRR HIEShIET

SCXK 45 2005008.
1.2 ZHREFEERF
WA 2 (plumbagin) Hi AR Be B BH 48 49 b

FEFTXE FFARTE S AR, i R T 0.5 9% —H
AR (DMSO), pH £ 7.0.

ADP J& Fluka 23 67 i, JHETHE T B AR % b
W, fEAEDUMERER  (arachidonic acid, AA) . Ifil/]>
HEALE F  (platelet activating—factor, PAF) Fl[A
5% il B (N—formyl-methiongl-leucyl—pheny—
fMLP) ¥ H Sigma 23 A]. AA & T
100 mmol/L ) Na,COs % # 1, PAF 7% 0.25 %

lalanine,

JNAE L3 2 T (BSA) Y Tris—NaCl 28 i 0 4% F%
MLP SE3F DMSO f, FIRTHLIZEBRFRE.
B4 B (L 1.077) W H B4R )

R AR/ F]. Hanks #: NaCl 137, KCl15,
CaCl, 1.3, MgSO 4.7, H,0 0.8, Na,HPO, 0.6,

KH,PO, 0.4, NaHCO, 3.0, 7% %j¥¥ 5.6 mmol/L,
pH 7.4, FHRTHTEC. BT &) VT AR 45 5 3 F 100
mmol/L ) Na,CO; &R .
1.3 38

LBY-NJ Ifit % 8 2 A& Jb 5035 A A Rl 52 4 1A
F=t; Olympus 1222 B8 H A ™ 5.

2 FAEHER

2.1 BI/MEIMEE K5k /MRS &

H X R sh PRI, DL 3.8 % MR (1
BRI 88 2.7 % EDTA (HORS B S236) i s gk
TR E.OE T, MmSPEERIARLLE 9 1. =
WL 1000 r/min 5.0 10 min 15 5 1M /N R 1M 2
(platelet-rich plasma, PRP), KLl £ %% ML) Vi I
3% (platelet-poor plasma, PPP) ._PRP Ll 3 000
r/min #5010 min £/ ATEL. & 1 % BSA
& 1.4 mmol/L EDTA (@R ZE il (PBS) ¥k ¥ 1ML
K3 IR, A& E T EIRE 1 mmol/L CaCl,
B PBS Hr. 3 I /N B 2 7E 108 cell/mL A2
i, I ARG B 2= HE R R 5 R 52 O R IE R
> 95 %.

2.2 PMN B &

1E_EiRW i PRP J5 MBTEE L, in A5 PRP
ST A FRER K, PRI 1/6 1RFRE 6 % 11 TiE
B (Dextran T 500) ¥&2). 37 °C §+'& 30 min, I
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VELTANME, 5 2 A R F T 3 mL R4
LB, 2 000 t/min 2500 30 min, BCH EHE
PMN, JIA 1 mL XZEIKE I 30 s, 21 41 L
JE, P 2 R5HBE R PBS 1 mL, RS20 10 min,
PMN HHeF PBS ¥ 3 1K, f )5 21% T Hanks i,
FEPEEL 0.5 x 107 cell/mL, RG22 HE i B0
SEHALTE 2 > 95 %.
2.3 JEBGESHER PMN $I%

B Eik PMN &K EHHELL 5 000 t/min 50> 1min
FETCANME B A B0 R Mk 40 T, AR IR AR A
# M. Bk PMN B INA 0.1 % HE . 1

mmol/L CaCl, 1 1.3 mmol/L. MgCl,, H| ML P
(2mol/L) 8% PAF (1 mol/L.) #i% PMN 10 min, %X
JERI LA 5 000 r/min B0 1 min ICHNE AT 4
HpE R AL

2.4 IM/MEREMNE

2.41 WIMEEESINS MmN £ ThEERY &2
Fi¢ Born FLIh i8I 2 i/ M SR AE D1 R, S AN R e
R 25 5 PRP 78 37 CI¥H 10 min, FHIA
ADP. AA 8{ PAF, jc 3¢/ MR RAE R I3
ARRER.  M/MCREI G 3 T A

RIEMFR (%) =(1- HEPERER I MR RER) x 100%

GEIRRW], WUIASZ SR A OCHE R 2 ] ADP .
AA Je PAF 5 0 /MR, R0 i vk i
(IC50) 4351k 394, 827 #1381 mol/L. (& 1) .
242 WIRMEEBXM/NEBEETIEMN G
BOy34, 6 2, Bl 10me/keWAZELH, 10 mg/kg
B 7] DEARZH FIZE AR 0.9 9% AR R KA, Fik&
MO IIREE 252, 45 250 B Sigh kiun —w, 45
ZiJ5 30, 60, 90, 120, 180 A1 240 min 43 51| HX
M, RSN £ PRP F PPP, MEWLIA RAE
AP I/ IV SR S R S i

10 me/kg AILMAZRE H I, Hobtimn /MR R EAE
FEARZI K. (1) X ADP 5132 59 1L /)M 28 4
F45245)5 60 min B 7B B AMHIFER, F 120
min IR KAV, B4 255 240 min {5 HA T2
HER; ) X AA 5L/ MRS TSR
30 min fA%, 180 min A KAMHIMEA, Bz
A[454E 240 min; (3) XF PAF 55E Y i/ M R £
fE: TL2ZY)5 00 min 280, ZYRIFLEER LG
120 min (3 2, 3, 4).

F1 WAEREEIIT AA. ADP #1 PAF ESH % M/NREREHIRN (X +5)

Tab.1

Effect of plumbaigin on AA—-, ADP-, or PAF-induced rabbit platelet aggregation in vitro (X +5)

i/ Bz 3R 4 R (%)

2 (mol/L) AA ADP PAF
R B ] DL AR R B ] DL AR AR i ] DE A
0 829+7.2 79.6 £ 6.2 69.1+6.6 71251 724+68 735+54
15.625 94+72 745+2.8 552+6.5" 69.5 +3.4 555+ 64" 723+3.8
31.25 62+5.0" 72.5+8.7 36.7 + 8.4™ 70.1£42 403+ 4.1" 742 £6.5
62.5 64.4 +4.9" 51.3+4.0" 293+5.9" 65.3+4.6 243+53" 70.7 +4.9
125 433 +10.7" 22.8+6.1" 185+7.2" 68.5+54 18.2+ 4.0™ 74.6+9.5
250 27+ 2.5" 38+1.8" 12+1.8" 66.9+4.3 15+2.1" 69.5+5.2
500 02+ 05" 02+02" 02+0.1" 23£2.6 0.2+03" 743 1.7
EXIRAE, * P<0.05," P<0.01. XIRZ K 0 254k ¥, 4 n=6.

2.4.3 FRAERXTEGER M/MES FERLZEBE 2 8]
FEMMERM R B E) SR Hamburg—
er® ik, BIHL 50 L i/ 5 BE I EE (0.2 U / mL)

37 C IRE 15 min, RIGHIIMA 0.9 % A4 FRER K
2G4 S0 L, ZKEEEE 15 min, FRLA P MERL
YL B 100 L, F 4 °C &% 30 min. B VT4
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Tab. 2 Effect of intragastric plumbaigin on AA —induced rabbit platelet aggregation (X +5)

(x £5)

W g A = o Hr R E K (%)
(mg/ke) 0 min 30 min 60 min 90 min 120 min 180 min 240 min
AR KR TN 70.0£44  75+44 67.5+ 4.8 68.8+5.4 69.35.3 66.3+5.9 68.7+4.3
B =] DC A2 10 67.5+2.0  33.523.9"  24.0£29" 8.0£2.2" 21.0£5.6" 36.244.5"  54.625.7°
AR A 10 73.6+ 44  68.3+2.3  613£33"  59.7+2.5" 55.9+3.9" 37.3+3.5"  564+58
SjTala] A p AR BRER K 4H A, © P<0.05, ™ P<0.01. £ n=6.
* 3 HMERESFN ADP FEREM/MIRENRIT (X +59)
Tab.3 Effect of intragastric plumbaigin on ADP —induced rabbit platelet aggregation (x +5)
W g il s ot B E R (%)
(mg/kg) 0 min 30 min 60 min 90 min 120 min 180 min 240 min
AR KR VA 643+28 660+3.6 630+14  61.8+25 63315 663+58  60.2+4.7
B ] DC A2 10 668+3.6 640 29 575+4.0° 62.8+33  643+25 67435 64381
WAz A 10 63.5+4.1 589+54 549+28 457+44" 38.1x7.6" 498+54" 50.8+8.5"
SRt A AR BN K AL LA, "P<0.05, “P<0.01. &4 n=6.
x4 HMEREBN PAF BESREM/IMIRENRM (X +59)
Tab.4 Effect of intragastric plumbaigin on PAF —induced rabbit platelet aggregation (X +s)
W g il s o B E R (%)
(mg/kg) 0 min 30 min 60 min 90 min 120 min 180 min 240 min
AR K 4R VA 70.0£22 675+2.6  71.0+29 66.8 +3.3 67.0+5.8 723+1.8  66.5+6.1
B =] DC A2 10 69.0£29 67526 685+1.7 650=4.1 65840 713+42 665+38
WA 10 724£25 713+24 T12x17  627+74  56.1% 807 69.0+40 69.0+29
Sj[ata) A p A BRER K ZH FL S, * P<0.05, " P<0.01. H#Hn=6.
*5 WMERITEME (0.2 U/ mL) BiEKRERL/NMLUE PR AR BRI (X £53)
Tab.5 Effect of plumbaigin on the binding of PMN to thrombin—activated rabbit platelet (X +s)
I ol 1 1) R Bi] ] DT A
R (%) I1C50 (mol / L) R (%) 1C50 ( mol / L)
0 73.6 £ 6.6 - 754+ 6.4 -
15.625 50.6 £ 3.7 - 62.3+3.4° -
31.25 47.4+2.1" - 51.9+3.1" -
62.5 37.6+3.8" - 437+1.6" -
125 26.2+3.6" - 33.7+2.5" -
250 20.2 £ 4.5 - 30.5 + 5.4~ -
500 162+3.17 62.9 24.6 £3.7" 62.9

5xi#EA (0.5 %DMSO) 4 s,

*P<0.05, *P<0.01. XHEZ N 0 254k . HigH n=6.
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MO, FEH FITER BT x 400 B2 FREALITEL
100 A~HR Mk, FOR FEIRS A 2 a2 AN E
ML/ A BURAE A5 50 PH . AR AR T4k 3
W, BUHIME, B RE R,

R 6 HUMEN PAF BURRI PR LRSI RS
F /MR BRI

(x+s)

LA 25 FIBH] =) DEAREY 58 28 R ARG 5 B9 1 /)N Al
Sk gn i =z (] R B, H 1650 #4578 62.9
mol /L. (WL S5) .

R7 WMEX MLP BUER PSR EERSIERR
EM/MERERNFM (Xx59)

Tab.6 Effect of plumbagin on washed platelet Tab.7 Effect of plumbagin on washed platelet aggrega-
aggregation stimulated by the supernatant of tion stimulated by the supernatant of fMLP -acti—
PAF -activated neutrophils in rabbit (X +s) vated neutrophils in rabbits (X +s)
ik I/ B R 2R R (%) ik I/ B R 2R R (%)
(mol /L) IR/ Ri ] LAk (mol /L) =R Bi] ] DT
0 64.0+5.9 63.2+42 0 58.1+£2.5 59.3+3.1
15.625 526£5.6 62.8:+3.7 15.625 35.2£37 38426
31.05 44.4 + 83" 634429 31.25 47.6 +4.1 57.6 +3.4
62.5 26.7 +3.2" 58.0+2.7
62.5 272 49" 64.1+£2.8
125 194 £2.5™ 564 +3.2
125 147£2.8" 62.5+3.4 250 11.5+2.7" 57.6+3.3
250 3.9+2.8" 629 +4.1 500 9.4+23" 582+22
500 0.8+0.7" 63.1+2.6 S5, " P<0.05, " P<0.01. XfHZ ) 024

XA E " P<0.05, “P<0.01. XHAHN 02
Yk, B n=6.

3 itig

UTHABIT R B, A6 Sk O JUARH 28 55 i A A4 28
PRGSO RR R, BOE A I MGE B 5- R
f (5-HT) . PAF B Ifil A% 25 45 0 M 9 o ok 16 4k
PMN®, 0% 7% PMN feff i /MR iESE R Rk
FETEALIEH I/, A PMN 5 1/ NS RS B,
[ s 2 2 /N AN I P ES 80 5, 7 A 4 22 1a A
2, IM/MRE IR A B R E. ARG AR
PRI R AR AR R R B, AR TRRAS Y
PMN S L/ G A SR A2 A AN TR] A s .

FE LA T B R, B 04 i /N AR T TS Ak
PMN, {&1b T PMN XE—2 30 i/, T2
— PRI, WERLTE A9 PMN DUEA H0 6] 1f /)
WiG R EDRE, KU &0 PMN 15 4L ek fH
I PMN 5 1t/ M T84 B A F BV E FR AL 259
W LB — T I /N 24 B AT ) I A A E
HIBTIR.

ARSI BT T AR X /MR 4 T RE

Y. H4in=6.

Ko rpVnn A B 5 I IR Z TR AR A sE . &5
REIR, DU RIEGR AN BT 2= i/ i
TEALREM ADP, AA K PAF —5kikte, HILA
AR ERFRE AR 2Z K, b
L E R NN TR S Syl N P i s
WA R A BSRPTI/IMRVER. B FOUWAER
FEA AP, oA e H s 15

O N ZE B I AEIA I/ - s
S LR BT A5 B S 15, R B AR5 76 1 45 N K 3R
TR SN, X o B 4 ik 0% 20 B AR A R B
FhAEWEEI T, MBS, BN B4
J 5o oA SEAR R RS, LA AR
TEAETE I, YR 20 B e B ] i e A ZE M
A —E 1 k.

Bl =] DEARAE e R ISy, X i mp PR 41 i
SR P IR R ETCH B IHIAVER, HEW AT
[ PMN {5 A I/ T R B PR 48 A 2R 15 LS MY
HB PSR T TTRILPA 21 5 R A O B BH
XA X B R RE, SRR HAT T
HREA 200 B A I/ VB A .
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IGF-1, IGFBP-1 & Leptin SRS MEERF dnw

WA PR

S i

(BB — B ERE R, = B 650032)

[RER] EIRYIES MRS ; BEREERRET -1; BSEEERRNTFEEEA -1; #ER
[FRE4ZEE] R714.246 [STBIRIREE] A [STEHE] 1003-4706 (2007) 06-0015-01

Hiy WS ZRERK FF -1 (insulin-like growth
IGF - 1 ), BB RFEERHN 4G EA -
(insulin-like growth factor binding protein—1, IGFBP-1) } ¥ %
(Leptin) IK A5 4 R 39 5 i R (hypertensive disorder
complicating pregnancy ) FFHICHE K AL 1 K A K v
JIEE BV Rl R A T R MBS, Ty ik
O FH TSRS B 8 T A 00 38 81 4 0 39 o 1 PR i s (b e
Y TG ML VL), TR R8T 2790 ) FN 38 B4 | 2 iy e A
T84 (body mass index, BMI) 55 H:AH VT fit A4 1E & 22 43 (X 18
2H) IMIEIGF-1.IGFBP-1 Leptinf7KF-, [RlAfiC 320 &
o A I R B A LR SR IR R AR A, 5 Z HEA T AR G
BT 25 R One-way ANOVASE T 4387 & 7 (1) 40 B 499 /&5 1l
F 96 4 B I IGF-1 7K F- (98.205 + 51.970 ) ng/m1L % X
18 20 (130.40 + 44.589 )ng/mLANSH AT (pre—eclampsia) 2l 2
&K (P<0.01). é’éSpearmanﬁ‘ﬁ)’éﬁ’fﬁ LGF-1/KF- 51k

factor-1,

RIE EP IR E O B KRR B A, 5B L AR AR
ERPEIEASC. (2) IR & I E 595 48 A IGFBP-7K
F-(129.61 + 40.242) 5 %F B ZH (101.31 + 29.584) B {2 Ft &5
(P<0.01), HAFIETAHIGFBP- 17K -0 &5 T iR
BEMEH(P<0.01). £ Spearmantf 43 H7, IGFBP-151%
AR BT 3K 3 B kR 2 B G, SR L AR A
R ETHIE. (3) TR 5 I 2% 41 SR 1ML 75 Leptin /K
F-(60.20 + 77.430 )ng/mLEXS I ZH (53.78 + 41.606 )ng/mL Al
TP A HAL AR B 25 500 W25 (P<0.05) 17 ELAT 4R HH /& 1M
Ji 2H 22 Spearman A 3¢ 43 #T , Leptin 5 BMI & & Z 56 (P <
0.05), 5 I EJC B MM (P<0.05). &g (1)IGF-1
IR BEARRIIGFBP- 1K - ) 38 w3 W] R8-S5 758 o 1 & A &
JBH XK. (2)IGF-1JIGFBP-1 AT 1E S Tl 4 U 31 &5 1l & 38
s R AR IRZ —.
(2007-10-1015F )



