5523 B 1 FEXEAFFEHRE Vol. 23, No. 1
2017 41 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2017

BT T 2 O 30 AR A 4 245 TN 6% 2 A
RAT 28 PRI ) 1L /) i 2R B AR H

Ega'?, meei'?, kA, 2as'? g, kg
(1. REZEPEHXRF REFTARPHETESHE, XiZE 300193,
2. REZEERAYESBRLSMEE PHILME P, KiE 300457)

[(FZE] B O E U AR b 2550 /R T 2 5 83l 770 28 £ 44 K n] B8 B VR T30 8% o 75 3% 3l o M Ah i il o 1l /) AR
RE T RGEAVEH 24 R F TG il Ak 5% v 2 5 0 Bt w8 AR EF (ADP) REE I A 5 = 00 1/ AR 2R BRI M 38 4 Ingenuity
Pathway Analysis(TPA) 5 £{ 26 14 25 9 2 5 2R AT C 0 BL0R B0 10 4R AR A5, JF I LA SGAIE . 85 3R« 9 B 40 ADP 3 I il 75 = 1l
JINHE B 1 1 B8O R B (1C) 43931 28 55.27,300. 60 mg- ™" SR AT 4 ADP, 3 i i 175 5 1/ AR 3R 4 1 1C,, 43 1) A 336. 20,
101.60 mg-L~"', TPA TR R, 8 5 454 Al iR @ 1 845 Ca®" , FR B R MR FF (cAMP) Fil— 401k %0 (NO) 7K 5 0 4 i /> H2 3R
. S P, AT U A ADP Xt i /AR Y Ca® B T (P < 0.05,P <0.01) ;55 A AT i 35 45 w5 6 i 1 S5 30 R0 i /N AR A
NO ¥k BEREAR (P <0.01) ;3 8 JRATHIARRE 4% ADP BE 1fi B 5| 2 i /MR Y cAMP ¥R BE AR o &5 38 « T 2 R0 2R AT B 42 ) 49 i)
LA e Bt BT ADP 0B I B 75 5 10 R BN AR BEAE TG 1 . 5 TPA TR AH 2%, 385 5% 1T W ARG I /N A PN 555 85 77K S, R AT AT 45 5 1
AN NO & BE W] B8 43 T BE VS B8 P, Y, B2 R URMY Gq WAL/ BENE B C(PLC)/ = B MR L (TP3) I8 i Mot JUL 52 -3 -0 il
(PI3K) /4 1 G B(Akt) /P J B — 48 A6 A & 1 (eNOS) 38 #& 310 i i /)b 5 4

[REIR] WHE A7 ZEERRIRTY; BEILES; Ingenuity Pathway Analysis; PEEMEST L/ AR R 4

[hE4EE] R285.5 [ EEARIRED] A [XEHE] 1005-9903(2017)01-0120-07

[doi] 10.13422/j. cnki. syfjx. 2017010120

[M4 HARH#HE]  hitp://www. cnki. net/kems/detail/11. 3495. R. 20160906. 0933. 064. htm]

[MEHMAE] 2016-09-06 9.33

Selective Inhibitory Effect of Typhae Pollen and Paeoniae Radix Rubra on Platelet

Aggregation Based on Activity Screening and Target Network Prediction

WANG Xiao—yil'2 , TIAN Xiao-xuan'®, ZHANG Yan', WU Hong-hual'2 , WANG Yue-fei'?, ZHU Yan'*"
(1. Tianjin Key Laboratory of Modern Chinese Medicine, Tianjin University of Traditional Chinese
Medicine (TCM) , Tianjin 300193, China; 2. Research and Developmeni Center of TCM ,

Tianjin International Joint Academy of Biomedicine, Tianjin 300457, China)

[ Abstract | Objective; To investigate the selective inhibitory effect of the Chinese medicines with
functions of promoting blood circulation and removing blood stasis on platelet aggregation, and explore the
underlying mechanism. Method : Ethanol extracts of 24 kinds of common promoting blood circulation and removing
blood stasis Chinese medicines were evaluated for adenosine diphosphate ( ADP) and thrombin-induced platelet
aggregation activity by using in vitro high throughput platelet ageregation assay. Ingenuity Pathway Analysis (IPA)
was used to predict and verify the potential targets of the known monomer components in representative herbs

Typhae Pollen and Paeoniae Radix Rubra. Result: The IC,of Typhae Pollen on platelet aggregation induced by
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ADP and thrombin was 55.27, 300. 60 mg-L ' respectively, while the IC, of Paconiae Radix Rubra was 336. 20,
101. 60 mg - L~" respectively. IPA prediction showed that Typhae Pollen and Paeoniae Radix Rubra inhibited
platelet aggregation probably by regulating the calcium mobilization ( Ca’" ), cyclic adenosine monophosphate
(cAMP) and nitric oxide (NO) levels. The results showed that Typhae Pollen could significantly inhibit the level
increase of Ca’ " in platelet stimulated by ADP (P <0.05, P <0.01). Paeoniae Radix Rubra could significantly
increase the level decrease of NO in platelet induced by thrombin (P <0.01). Both of Typhae Pollen and Paeoniae
Radix Rubra could not reverse the level decrease of cAMP induced by ADP or thrombin. Conclusion; The ethanol
extracts of Typhae Pollen electively inhibited the platelet aggregation induced by ADP, while the ethanol extracts of
Paeoniae Radix Rubra selectively inhibited the platelet aggregation induced by thrombin. As the prediction by IPA,
Typhae Pollen could decrease the level of Ca’ " and Paeoniae Radix Rubra could increase the level of NO, and they
could inhibit the platelet aggregation probably by activating Gq/phospholipase C ( PLC) /inositol triphosphate
(IP3) of P,Y,, and phosphatidylinositide-3-kinases ( PI3K) /Akt/endothelial nitric oxide synthase ( eNOS)

pathways respectively.
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Table 1 Effect of ethanol extracts of 24 kinds of Chinese herbs on platelet aggregation induced by ADP and thrombin(x +s,n=3) %
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Fig.1 Effect of Typhae Pollen and Paeoniae Radix Rubra ethanol
extracts on platelet aggregation induced by ADP or thrombin(x =5,

n=3)
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Table 2 Predicted molecular targets and corresponding compounds
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Vi L T AT
Ca®* quercetin, stearic acid, lactic acid linoleic acid, arginine, lauric acid, oleic acid, palmitic acid, gallic acid,

palmitic acid,adenine, pyruvic acid

pentadecylic acid, valproic acid, citric acid, myristic acid, propyl gallate, octanoic

acid, linalool , eugenol , acetovanillone

camp nicotinic  acid, hypoxanthine

monopalmitin, palmitic acid
tyramine , adenine
no mannitol, quercetin-3-o-rutinoside

isorhamnetin , kaempferol , naringenin

arginine, hydroxyamphetamine palmitic acid, dibutyl phthalate valproic acid,

oleanolic acid oleylamine

astragalin, catechin , apigenin kaempferitrin, betulinic acid, pyrogallol
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4 ;1. AchE ¢, 525 4" P <0.05,” P <0.01;5 ADP 4 fl#t
L i 4L HE A P <0. 05, P <0.01 (& 3,4 [4])

B2 FEFOIWOLNEEASHZE(x+s,n=3)

Fig.2 Effect of Typhae Pollen and Paeoniae Radix Rubra on Ca’*

level in platelet(x +s,n =3)
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Fig.3 Effect of Typhae Pollen and Paeoniae Radix Rubra on cAMP

level in platelet(x +s,n=3)
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(GBI, 5 1 /N AR BTG I, 23 410 IR H 1R 26 1L il
(AC) ,BEAE cAMP K5 P, Y, 5 Gq fHK, AT ¥



A=

5523 51 FESXLEAFFIERE Vol. 23 ,No. 1
2017 41 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2017
40 - 2014 ,45(6) :632-648.

D
°
g
=
2
40
2
©]
Z 30 4)

A F G H I L

B4 HEFAWNMAEA NO KFEHFM(x+s,n=3)
Fig.4 Effect of Typhae Pollen and Paeoniae Radix Rubra on NO

level in platelet(x +s,n=3)
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[ 5% k]
[ 1] Michelson A D. Antiplatelet therapies for the treatment
of cardiovascular disease [ J]. Nat Rev Drug Discov,
2010,9(2) :154-169.
A BRA DS, S WS S /N fLHL
Rt i /N 25 BF 8 R (T ]. b 25 Bk 2 4R

[4]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Feher G,Feher A,Pusch G,et al. Clinical importance of
aspirin and clopidogrel resistance [ J]. World J Cardiol,
2010,2(7) :171-186.

PRATEE , B Ay, B BUZE. /N AR 36 Ak 5 56 IR 3 Dk ok A
B AP JE 08 AL IE A DG R [T] . E IR EERL R 242
42,2008 ,29(3) :266-269.

SETLL, Fo/NEE R A, 45 2% 24 B2 5 T AR i A
R O AR FIALE [T]. hRh R 2 2Rk,
2011,26(5) :1004-1008.

B 2R, F, AE. 28 KR DG 48 BAIE < 2 -iiF
Xof R AL A 0 26 25 A BE T [T ] v [ S e U7 ) A
ZL:,2012,18(8) :299-303.

Moran N, Kiernan A, Dunne E, et al. Monitoring
modulators of platelet aggregation in a microtiter plate
assay [J]. Anal Biochem,2006,357(1) .77-84.
XIANG B, ZHANG G, REN H, et al. The P,Y,,
antagonists, 2MeSAMP and cangrelor, inhibit platelet
activation through P,Y,/Gi-dependent mechanism [ J].
PLoS One,2012,7(12) :e51037.

B, R B, % MK T8 R 1
PRSI 2B R -Bu AR E I [T]. 2522223k,
2015,50(9) :1135-1141.

CHEN X, ZHOU H, LIU Y B, et al. Database of
traditional Chinese medicine and its application to
studies of mechanism and to prescription validation [ J].
Br J Pharmacol,2006,149(8) :1092-1103.

CHEN C Y. TCM Database @ Taiwan: the world’ s
largest traditional Chinese medicine database for drug
screening in silico [ J ]. PLoS One, 2011, 6
(1) :e15939.

Schaeffer J, Blaustein M P. Platelet free calcium
concentrations measured with fura-2 are influenced by
the transmembrane sodium gradient [ J]. Cell Calcium,
1999,10(2) :101-113.

Kamruzzaman S M, Endale M, Park S C,et al. Inhibitory
effects of Bulnesia sarmienti aqueous extract on agonist-

formation

(1].J

induced platelet activation and thrombus
involves mitogen-activated protein kinases
Ethnopharmacol ,2010,130(3) :614-620.

ZHANG W, Colman R W. Thrombin

AMP

regulates

intracellular cyclic concentration in  human
phosphorylation/activation of
phosphodiesterase 3A [ J]. Blood, 2007, 110 (5 ) :
1475-1482.

YU S M,Tsai S Y,KUO S C,et al. Inhibition of platelet

function by A02131-1, a novel inhibitor of c¢GMP-

platelets through

specific phosphodiesterase, in vitro and in wvivo [ ] ].

- 125 -



23 B 1)
2017 4£ 1 A

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

Az
FEE

Vol. 23 ,No. 1
Jan. ,2017

Blood, 1996 ,87(9) :3758-3767.

[22]

FEIRHE, T A 2R R IR B L AR 5 R (3 5 )

[16] &3, MK, WM. o4l B BRI /N AR & il [J]. st BE 2 KA %4 ,2011,27(6) :552-554.
WIRE LA =R/ — SR m S/ —F b 7B T [23] Calvano S E, Xiao W, Richards D R,et al. A network-
[J]. dbat Kee2ad  BE 2R ,2006,38(3) :231-235. based analysis of systemic inflammation in humans [J].
[17] Oziiyaman B, Gédecke A, Kiisters S, et al. Endothelial Nature,2005,437 (7061) :1032-1037.
nitric oxide synthase plays a minor role in inhibition of [24] Stalker T J,Newman D K,Ma P,et al. Platelet signaling
arterial thrombus formation [ J]. Thromb Haemost, [J]. Handb Exp Pharmacol,2012,210(210) :59-85.
2005,93(6) :1161-1167. [25] Kauskot A, Hoylaerts M F. Platelet receptors [ J].
[18] W ZEF, 257, Wl B R 0 5 f I VRO 78 2 5 BRI Handb Exp Pharmacol ,2012,210(210) :23-57.
MR BER W], hE SR 77247 ,2012, [26] Pandey D, Goyal P, Bamburg J R, et al. Regulation of
18(17) :244-246. LIM-kinase 1 and cofilin in thrombin-stimulated platelets
(197 ¥k, X0 RS . 3 388 A HLIRR X 52 fe I /DN B 5% 4R 10 52 [J]. Blood,2006,107(2) :575-583.
ma[J]. o EERESFE,1999,7(6) :48-49. [27] LI Z,Delaney M K,O’Brien K A, et al. Signaling during
[20] BaekR HER. WERMMRERII]. AEHPE platelet adhesion and activation [ J ]. Arterioscler
#j,2001(S1) :25-29. Thromb Vasc Biol ,2010,30(12) :2341-2349.
[21]  Bhi/NE, T8, 45 FRATHY AL A W3 2 BRAE [REHE KFEF]
Wros e[ J]. HPREZ,2015,46(4) :595-602.
(HESLEFFFLREN2016 FERFIELHEELE
BH fE& LA Tl
WS R B IS T 11 ) e B A A0 R 24 R e % ¢ R O, VR, A, TR o B 2 KA 2 2 e 201401
e 043/
RITT WA W5 85 FIRYT /N LSRR 98 1997 588 S 4 | BRI B A, BHE B, T 4R JUM B 2K A 201401
PE Meta 53 BT
SIS VAt R R0 A8 19 R A4S 280 K BRLR e A - AR AR i R SRAE WG 2T KA b 5t BE 24 K A R Al B 2 B 201402
A RE ) A2 Ak B S U T AR XU, £ AR
2GRS BT R 25 9A 9T 28 G M 56 RS ST i e PRV SE | Eh ik, BRUR , 224K, BRI, 5 & IR WNENER 201405
G R EAE Sy XUTE B, ARG, 5, X R AT, JTARE B 2 2 e 201406
3L, S K
S 75 A G % il e 1 T ) S 36 BF Y 6 O i, SR, X, B I =N 201408
ESTRINE A
2 U TR IR 5 2 AR R 5 U X KHEFE LR 201414
SR P 2 17 Xof ST IS B AN AR B0 O AR A RAE A | M) R R, WmhEA RS KB ER 201501
PR F 149 3 i)
B £L 00 49y 7 0F 50T PR o BT A A TV T R ) 25 R Z k3t R, W ARR L PR AR, TR R RN, 201503
AW, A 0T, RO T
B R 2 b B AT UPLC_ELSD % 47 I 77 13 A £ 4k XVHIE 446 ki 45, H i i B 25 2 4R [ K 25 AR 4k | 201505
OO, W LB ARG HL

TE:2016 43RBT E H 2014—2015 4F % 32 i 850w 15 118 30 (AR B 83 UK AT 100 44)

e, B SAF M IF A . 1R

- 126 -

==
B

4 B 4 77, P S RS B R AT 90 2= 37




