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HRE] Hid DI BEEN T /MR BEIRER R4S i/ MRZ BAHEAE R m. ik
A Born J7 ik E R EPRA GAESE SIS A) FHRLA BT VR iR L/ MR R R IIRER ;. AR RS AR
% Bomn 77 4 IHTIES B X PR A S /MR B A AR, SR RS, DURRERBEMXHHE
%] ADP. AA K PAF S M0 I/ MR, HRBOMFIME (1C50) 43 %% 39.4, 82.7 F138.1 moL/L; 10 mg/kg
PMEETE, Hn/MRBEEREARAN: () 3t ADPSIRMI/MIESE: THZAE 60 min 8 BRH
BEEVER, T 120 min BB KRN, BLAHE 240 min TEE B EMHER; (2 * AA 3IEHNM/MIE
. THEEE 30min 5, 180 min KB KMFIEM, HREDITHFLE 240 min;  (3) XF PAF 5IE M M/MRE
ETifE: TAZE 90 min B, ARIFEELE 120 min. DU ZBH B MK EE M BFEGE 80 Pekai /MR 5 i
BRI R B 2R, L 1CS0 24 62.9 mol/L, FLBH B FH 1 P9 SR (h ik B EMLP)ER /MR IEILEF  (PAF) B0 H)
Rk A B | AR MM B AR, HIC50 205k 54.3 F1 47.6 moVL. 85 B EAEKNIMNIRAH BN
ADP. AA B PAFESHIM/ MREEER; TAEEER D /MRS PR 4R s R /e TR B
S B PR A B R A /MR R R TIRE.

(@A) JULAE; Mm/ME; TR, m/MRRSE; KM
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Effect of Plumbagin on Platelet—-neutrophil Interactions

ZHANG Xiao—chao”, CHEN Peng”, HE Bo”, LEI Wei-ya", LIU Ji-kai?, SHEN Zhi-qiang"
(1) Key Laboratory of Pharmacology for Natural Products of Yunnan Province, Kunming Medical
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Sciences, Kunming 650204, China)

[ 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
(3) for PAF: significant
inhibition 90 min after intragastric administration, and lasting for 120 min. Plumbagin significantly suppressed the hinding 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

min after intragastric administration, showing maximal action at 180 min, and lasting for 240 min;

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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/MG RS S ARt MR & K
BXREREDV, BEX-ERAHFRHRA. HRE
B, k4 B (polymorphonuclear leukocytes,
PMN) 3R RFEVLB S A A IR TE B 2, T2
TS HE M4 M A D) Ak PMN R0 40 Y
FREMS 5 MR, EBEA MR G E S
REHNEAS. Hit, EAMRTE BRI
Z—HK) PMN 5 /MR Z 8] 49 4H B AE FR{EIS R ADT
3. WM EBFEFR (drosera peltata) I3 H)
& W B0 LT /IR R B kst o Mk 40 B 5t /)
WZ B EAEANEE, BASIRILRE. &
R EBEHRITUIRN REERASM T M /DR R &
Y A B X v vk 40 B 5 i /)N Al 22 18] A B AE A
ipp- A8

1 ##
1.1 Zh#

fERR R, MEEE, KE2~3kg, HEY
EE¥BELR B 0 REE, SBIE: HEHIET
SCXK 4§ 2005008.

1.2 #HRREERA

WM E  (plumbagin) i H %l B B BH o
X EHE AR AR WHET 05 % —H
W (DMSO), pH #7.0.

ADP J& Fluka 2~ )7 &, FIRTIE TBERRE np
W, FEAEDUMERE (arachidonic acid, AA) . I/
WiGE{LE T (platelet activating—factor, PAF) FP
o5 B (N-formyl-methiongl-leucyl-pheny—
lalanine, fMLP) 3 H Sigma A F. AA®T
100 mmol/L #J Na,CO; ¥ ¥, PAF A% 0.25 %

/NI FE B (BSA) B9 Tris—NaCl 28 wh B2,
fMLP 5% T DMSO ', FAFIELIZEBKERE.
B E) (LE 1.077) WA FEEEEY
ER i AFR/AF. Hanks % : NaCl 137, KCl5,
CaCl, 1.3, MgSO 4.7, H,0 0.8, NaHPO, 0.6,
KH,PO, 0.4, NaHCO; 3.0, %% %% 5.6 mmol/L,
pH 7.4, FARIFAC. PR VGRS & % F 100
mmol/L, Y Na,CO, IE+.
1.3 {XF%

LBY-NJ Mg R B R E R AR HERA
F=&h; Olympus 182 BHERE H A7 5.

2 FAEEER

2.1 E/hiRm3R RSk /R &

AR A BKERI, L 3.8 % MR (i
F4ERE) 8k 2.7 % EDTA (HOR 2 50) il
FEHHELEP, DSHENMEREAR:1. &
JR LA 1 000 r/min 5.0 10 min 1§ & M/ AR M0 3K
(platelet—rich plasma, PRP), & ¥4 % M/ M& I
%  (platelet-poor plasma, PPP) .PRP L. 3 000
t/min 5.0 10 min B0 /MR ER. S 1 % BSA
& 1.4 mmol/L EDTA HIBERRZE vhil  (PBS) ¥ ¥ I
I 3K, BEREZETFLEAE 1 mmolL CaCl,
B PBS & . & I /> R B E 108 cel/mL A
A, 3 R RE B 2 HE R ol R E S8 H R E R
> 95 %.

2.2 PMN #i%i#&

1 BRIt PRP J5 BT L, M A5 PRP
LR AR, FMA 1/6 KFRH 6 % £
WEET (Dextran T 500) 8%, 37 C # & 30 min, U1
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TELLAHM, 4% E 2 AR VR T 3 mL M4
Mi4r B @, 2000 r/min B.L> 30 min, HHJEH
PMN, HIA 1 mL X&KL 30 s, #2040 fomk
&, FAN 2 f5WERY PBS 1 mL, SRS E.L 10 min,
PMN HHH PBS % 3 1K, H /o & T Hanks B,
HIEE 0.5 x 107 cel/mL, BB 2 HF KB UE
SLHAIEE > 95 %.
2.3 IEMTEHBGER PMN $I&

¥ iR PMN B EHELL 5 000 r/min O Imin
FETCHRM ) FE BTE PR R, RIRAR T
#FH. LR PMN BB FMA 01 % HEH. 1

mmol/L CaCl, #1 1.3 mmol/L MgCl,, FH fML P
(2mol/L) B, PAF (1 mo/L) % PMN 10 min, $R
Ja 2L 5000 r/min B0 1 min 18 TC40 A0S B9
w4 T

2.4 MU/MEREMNE

2.4.1 FIMREESSEM/MMEREDRER KT
&% Born Lh i B R /MR R DI BE, FE A RV
EHZW 5 PRP 7£ 37 CH¥H 10 min, HMA
ADP. AA BX PAF, id#IM/MrRREMNEEHITE
BEARRER. M/MRBREMH FRTITE:

REMHE () =(1- HHERER /MHHEERER) x 100%

HFREY, N EBEWREHEXH B ADP,
AA B PAF R B/ MRESE, HEEMHIWERE
(IC50) 4y51% 394, 827 Ff138.1mol/L. (1) .
242 HHRREBWMmM/EREDNENEIG
BATIH, BH6R, B 10mgkeHWARA, 10 mg/kg
B F] PLAR 4R AR 0.9 % A FRELKH, EiRK
HMHHEB AL, HATTES KR M—K, 4
255 30, 60, 90, 120. 180 Fl 240 min 43 B EL
M, RHESN G B:4l% PRP f PPP, MERNMAETLE
AP X 1L/ MR 3R BT A R

10 mgkg LA REB 5, Hiim/MrREE
FAEREB K. (1) X ADP 3| &6 /MR B £ .
F425)5 60 min B) B RBA B MIMEHEIER, F 120
min IR AR, BT 240 min 5 EAE BEW
WYER; 3 AASIEMIVMERSE: THEBE
30 min L, 180 min IKEAIMFIER, HHEL
AT $%4E 240 min; (3) X PAF 5| &M /MR EBED)
BE: T4%5)5 90 min B3, AMFFEELRHE
120 min (& 2, 3, 4).

£ 1 GULREEINS AA. ADP #1 PAF H S % M/MIBENRIE (2 £5)
Tab.1 Effect of plumbaigin on AA-, ADP-, or PAF-induced rabbit platelet aggregation in vitro (x =s)

i AR R E R (%)

9% (mol/L) AA ADP PAF
g B ] DT A UE P =] DT AR RN -3 Faf ] DT AR
0 82.9+7.2 79.6 6.2 69.1+6.6 712511 72.4+6.8 735+54
15.625 94+72 745+2.8 552+6.5" 69.5+3.4 55.5 + 6.4" 723+3.8
31.25 6.2%50" 725+8.7 36.7+8.4" 70.1 +4.2 403+4.1" 742 £6.5
62.5 64.4 + 4.9 513 +4.0" 293+59" 653+ 4.6 243 +53" 70.7 +4.9
125 433 +10.7" 228+6.1" 185+7.2" 68.5+5.4 18.2 £+4.0" 74.6+9.5
250 2.7+ 25" 3.8+18" 12+18" 669 £4.3 1.5+2.1" 69.5+52
500 02+ 05" 0.2+0.2" 0.2+0.1" 23126 0.2+0.3" 743 7.7
Syt RA I, "P<0.05," P<0.01. XTBHN 0 254k E. S n=6.

2.4.3  FUAREXTHUE R f/0ME 5 ik 4 i 2 8]
FREHERBORM (BEREERK) MR Hamburg-
e 5, BREX SO L [fi/MR5 % IMEE 0.2 U/ mL)

37 C{&E 15 min, RESHIMA 0.9 % LHEL K
WA SOL, 4k&r#E 15 min, FHIIAPHR
MEIR 100 L, F 4 C ¥k 30 min. B 540
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£2 NERERS AA FESRED/MEREAKE (x £s)
Tab.2 Effect of intragastric plumbaigin on AA —induced rabbit platelet aggregation (x +s)

a5 & m/hRREE %
(mg/kg) 0 min 30 min 60 min 90 min 120 min 180 min 240 min
EHEKEH  HFHH 700+ 44  75+44 67.5+ 4.8 68.8+5.4 69.3+5.3 66.3+5.9 68.7+4.3
[EIiuw: V| 10 67.5:2.0 33.5£39" 24.0:29" 8.0:22" 21.0£5.6™ 36.2+4.5"  54.615.7°
DM EH 10 73.6+44 683£23  61.3:33"  59.7:+2.5' 55.9+3.9° 37.3:3.5" 56458
HReHA AR E KA, “P<0.05, " P<00l. EHn=6.
F3 UMREE ADP FEREM/NEREAIKME (% +5)
Tab.3 Effect of intragastric plumbaigin on ADP —induced rabbit platelet aggregation (% +s)
a5 & m /R EE R 9
(mg/kg) 0 min 30 min 60 min 90 min 120 min 180 min 240 min
EEE KA HEH 643+28 66036 63.0:14 618+25 633+£15 663+58 602x47
pay ] IT AR 4R 10 668+3.6 64.0+29 575:40° 628x33 643+25 67435 64381
DU EH 10 63.5t41 589154 549128 457+44™ 381:7.6" 498:54" 5081:85
HrlatE S FEE kA L, "P<0.05, “P<0.01. FH n=6.
. R4 NRREEX PAF FEREN/ERENEN (% z5)
Tab.4 Effect of intragastric plumbaigin on PAF —induced rabbit platelet aggregation (x = s)
q 5 & m /MR R EE %
(mg/kg) 0 min 30 min 60 min 90 min 120 min 180 min 240 min
EEEKE  FEH 700+22 675+26 71.0+29  668+33 67.0+58 723x1.8 665+£6.1
Be] =] DT AR 10 69.0£29 67.5:26 685:17 650+4.1  658:40 T71.3:42 66.5+3.8
DM EA 10 724+25 713224 712+17 627+74 561z 80" 69.0:40 69.0:29

SEmte] S A EEL K AR, TP <0.05, “P<00l. E#H n=6.

£5 HARTAEMEE (0.2 U/ ml) iEMNSRERD/NES RIERMRAREEMAOER (2 £9)
Tab.5 Effect of plumbaigin on the binding of PMN to thrombin—activated rabbit platelet (x +s)

DUAE B &) DL AR
FIRIE (ol /1) iR (%) IC50 ( mol / L) KR (%) IC50 (mol / L)
0 73.61 6.6 - 754+ 64 -
15.625 50.6 + 3.7" - 623+3.4 -
31.25 47.4+£21" - 51.9%3.1" -
62.5 37.6 +3.8" - 437116 -
125 262+3.6" - 33.7225" -
250 20245 - 30.5+54" -
500 16.2+3.1" 62.9 24637 62.9

SxtiE4 (0.5 %DMSO) H 4, “P<0.05, “P<0.01. SHEEANOHYIKE. SHn=6.
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MBI, ZEFIIBMRLET x 400 W TEEVLIHE
100 s PRI AR, A BRMA 2 32 ML LB
Mm/MRENBEALE XL HEE. ST 3
w, BUHIME, HiHHBESERESE.

26 TR PAF MEAI DRI LRAE bR S Rk
FO/NMEREAEE (x5

WA 2 0Bl &) T Ak 35 B 35 RIS 0TS B /MR
vtk i Z B RO R, H 1C50 38 62.9
mol /L (ILFES) .

£ 7 FULES IMLP MEH Ak fi LRSI e Rk
/MR (2 £s)

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)
HYRE i /1R R E (%) HYWRE i /R R R E (%)
(mol /1) HUAR Faf &) DT Ak (mol /1) E Fef B JT AR
0 64059 63.214.2 0 58.1+2.5 59.31x3.1
15.625 526+5.6 62.8 +3.7 15.625 552£37 58.4+2.6
31.25 444 +8.3" 63.4+29 31.25 47.6+4.1 576134
5 " ”g 62.5 26.7+3.2" 58.0+2.7
2. 27.2 149" 12,
625 * * 125 194 +2.5™ 56.4+3.2
125 14.7+28™ 62.5+34 250 115127 57.6 + 3.3
250 39128" 629 +4.1 500 9.4+23™ 582122
500 08+0.7" 63.1+2.6 S5yt A, "P<0.05, “P<00l. WHEAXNOH

HytRBAHE *P<0.05, “P<00l. XWHRAKOH
YkE. Sdn=6.

3 g

ERHRAR, EAOIEESnRKRE
MR, SRR MRE LB 5- B
B: (5-HT) . PAF RI® B ZEHYFREL
PMN", ¥1& T ) PMN RB{E I /MR ZEEE R R RiE
FIEALIER M/MR, 5 PMN 5 1/ MiAE RS R,
FlRHE /MR ARSI R, FEERZRMmBR
£, IWMRERR AN BRE. AEE4HET
ERFAREAR TR R, RRREH
PMN % Il /MR 5 A 3R 457 TR ] B B .

EM BT R B, WE 0 /MR T L
PMN, $EILT 9 PMN Xi#— 805 /MR, TE R
—FEMEIETR, TIAERE K PMN JULELA 0 i/
BB RETEE, BB R 5 PMN i baH
1 PMN 5 1f/ MR 22 8] M VR R RO BAE FRHL I 259
5 He B — BB /MR 25 S A ) F I e 48 MR
(RIBHIA.

ALREELHIT T O EX I/IMR B EIHEE

WkE. Sdin=6.

EHHRAES /MR Z EEEERNEE. &
RER, UIMEAKASNGA R FHRARDL /MR
WEILIRAER ADP, AA K PAF =4ig%, AR
AR RERTE—BAINNERZE, WmLGES
B EIFRATME /MRS BT EE; FlaT R
UL R EA RPN /MUER. B TUME
HaBAR, AL RIRETE &

LDPREZERBENMESA S, M/MMR - FHEk
SRR ARORG AL 25 B8R S 38 i, RS B AESS E I TR B
HRZ), XEEFEEMOAREEERFBERE
MAEYEEYE, #—SHEEE, RERNKSE
RFmMEEERENERD, N EEIERLD
G, B ZI &R B AR R
HA—E k.

B I DCAKTE R BE AT, 3o B0E A h M 40 Al
SlEM M/ MURETHABIMGER, U AEE
) PMN {5 fk. 1f /M5 AT G i 34 BB 01 LAS MY
HEBRRNS. MIWMESREHXEHADHE
xR/ MR RE, BRAUMERLGWH
ehpi 40 B E AL /MR R AVE FE.
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(Suppl

IGF-1, IGFBP-1 X Leptin 5T IREE M/EER @®

BroTE FREEE BT DEE
(BHEFESN—WRERLE™F, = B 650032)

(@A) HRNENERR; BEERARET -1; BYERAKBTEAEA -1; B
[hESAH#E] R714.24'6 [STRARIREE] A [THEHS] 1003-4706 (2007) 06-0015-01

Hiy HIRBESEHEEKEF-1 (insulin-like growth
IGF~ 1), RERRERBTAGERD-1
(insulin-like growth factor binding protein—1,IGFBP-1) EEE
(Leptin) KF5ERMFE MIELER (hypertensive disorder
complicating pregnancy) BN REFARKNEELEBEF
PR EVER, DI RIS e T IR M kI, ik
RS e e R3S M I IR | LR R AR B (i
PRI MR 16, FRATH2760) sl et . 2R Rk E
5 % (body mass index, BMI) 55 JL#H VG AL f IE % 22 43 (X HB
4H) M15IGF-1.IGFBP-1 & Leptinf17k ¥, RIFHEFRZRIOH
B ARE R R LR E S IG RS, 5 Z TR
W85 One-way ANOVAG I AW ER: (RS M
FE& %A B WIGF-17KF (98.205 £ 51.970 ) ng/mLEE *f
A8 24 (130.40 + 44.589 )ng/mLFIFREGHY (pre—eclampsia )41 8
EMEE (P<0.01). #£Spearmantfl X4 #7,IGF-1KF 5k

factor-1,

BE FRERFHSKESR R ERMERX, SHEILHE K
EEREFEMX. ()RS ERFABHIGFBP-K
F(129.61 + 40.242 ) Bt FBL (101,31 + 29.584) HEAR
(P<0.01), HHPTFHATHAHIGFBP-17KFH B & TR
HIEH(P<0.01). #Spearmanitf X437, IGFBP-151k
HE P E R HSIKESE BEIEHX, 5H4 LH &K
EREOMR. )RR M ELRH S M E Leptinsk
W (60.20 + 77.430 )ng/mLEE XT BB £H (53.78 + 41.606 )ng/mLF]
FHRIGHAMIERLEE M (P<0.05), T BIERHE S i
& 48 2 Spearman # 3% 4 #7 , Leptin 5§ BMIE B FH K (P <
005), 5mMEXLEEMEM: (P<0.05). & (1)IGF-1
7K BRI HIIGFBP- K B3 B W BB S R R R E R
BAEX. (2)IGF-1XIGFBP-17] & 3 T il 8 47 348 /% 1fn e
WA RRERZ—.
(2007-10-10UH)
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