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Extracts from Callicarpa nudiflora Leaves Enhances Platelet Activation
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[ Abstract ] Objective; To study the effects of extracts from Callicarpa nudiflora ( ECN) leaves on
platelet activation and to elucidate its mechanisms. Method: The 50 male SD rats were randomly divided into blank
group, Yunnan Baiyao group (0.930 g-kg '), ECN low, medium and high dose groups (0. 131, 0.263, 0.525
g-kg™"). All the rats were treated for 10 days. After treatment, the platelets of the rats in all groups were
extracted, and microscale plate method was used to determine adenosine diphosphate ( ADP) -induced platelet
aggregation rate; enzyme linked immunosorbent assay ( ELISA) was used to determine thromboxane B, (TXB,)

and 5-serotonin (5-HT) levels in platelet as well as cyclic adenosine 5'-monophosphate (cAMP) release level in
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platelet. Furthermore, the effect of ECN on phosphatidylinositol-3-kinases ( p-PI3K) protein expression levels was
determined by using Western blot assay. Result: ECN enhanced ADP-induced platelet aggregation significantly
(P <0.05), and it could significantly promote TXB, and 5-HT release (P <0.05). Furthermore, cAMP level in
platelet was (3.074 +0.538), (3.340 +0.265) nmol -L ™' respectively in ECN low dose group and high dose
group, lower than (3.795 +0.586) nmol-L ™" in blank group (P <0.05), and cAMP level in ECN medium dose
group was (3.003 £0.242) nmol-L ™' significantly lower than that in blank group (P <0.01). In Western blot
assay, it was found that ECN could significantly increase p-PI3K kinase protein expression (P < 0.01).
Conclusion: Collectively, the data presented here demonstrated that ECN enhanced the development of platelet

aggregation and amplification of platelet activation. These effects may be associated with its up-regulation on P2Y,

receptors.
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F9VE I B A FHAL , AR SCWLER T BRAE 58 3RO — W R
&4 (adenosine diphosphate, ADP) % 5 f% IfiL /)N A 1%
S, R HAE AL .
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1.1 Yy SPF 2k SD KB, &5 180 ~220 g,

P 1) e 7 3 v 3k S sh ) AT BR 2 ) AL AR IR

5 SCXK(#1)2013-0004, 56 =R FF21 ~24 C, =5

S, A X R BE 50% ~ 60% , St E 12 h-12 h

(G-I SLEsh AT S e Bl HLE

1.2 254 BRAESESkHL B4R AR 4 F48 10,
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225 g, N BRAE S BR O TR SRR AL o 52 36 i
0. 5% ¥ W 3L 21 4 3 41 ( CMC-Na ) ¥ WORF AR A B

L3 a0 TR MR H 88 (ADP, SE[H Sigma-
Aldrich A7), it 5 A2754) ; i i R B, (TXB, ) i
Ao, 95 W BRF 56 ( ELISA ) i 5] & ( Cloud-Clone Corp 2%
Al L5 1150504364 ) ;5-72 {4 )i (5-HT ) ELISA 35
& ISR IR (cAMP) ELISA 357 & , % £ vi B i
MR AL-Bi R TE LI 3 B (p-PI3K) T4k, % £ 7 k&
anti-B-HCE B 1 ( B-actin) Fie P ( Abcam 2 1], 4it B
%A ab133053, ab133038, ab182651 , ab8226 ) ; 4l Jifg
RER S HMEEEAROGIN & ( EERE s XA
Al S P0033) s 2B 25 (= 1 25 S R A [R
) 5 2013120)
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TR LR 2R BRI 0. 525,0. 263,0. 131 g-
kg ™ (AP A F AN 2,1,0.5 £%) , A 12y
Hig ZH 2 0.930 g kg ' 25 L A IR

2 mL-kg ' LA 10 d, KIRGZ 1 h 5, KRIE
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F B KR M A R A B BE A T 4 CARR AR
2.2 /MARAREL HR AR BUEE R B, 1 000
remin ' B0 15 min, BCE T T I G 6E AL DL I A,
155 1 /B I 3% ( platelet rich plasma, PRP) ; 56 4% I
¥ 3 000 remin ' B0 10 min, B F3E W, BR300/
it 3% ( platelet poor plasma, PPP), f PPP #i B¢
PRP,ffi PRP i /N ECH 249 K 4 x 10° 4~/mL,
=
2.3 ADP /MR SR AR K AR v
SEMLIE LR AR U X ADP 5 S A I/ B BB 4 5
FISENE o 25 ZH I PRP 990 WL JLA i ¥ i 1k Bl 38
RO B RS £ L5 B A ADP % il (ADP
VTR AR B 4y o 5. 46,10.99,22.22 mmol - L")
10 wLo S I—tde AL B A E o as (Tl Az
FARIL0 pL, EiR & A 37 CHIKIRERT
210 s J§ ,MULTISKAN GO [ k51X I 1] 5 490 nm 4b
DG BE A TR A i /AR AR

BAER = (A iy —Ausn )/ Ay X 100%
2.4 i /MFG TXA,,5-HT G805 TXA, ¥R
R, 2o Wk s , 5 K A R A B AR = ) TXB, ,
PRI, A BF 5% 38 5 0 TXB, 7K S e i /s Az
TXA, &6 a8 K 2w /R B E 298 4 x
10° A~/mL (& PRP, £ 41 B PRP 990 wL fin A i %
REfL B B, R RS A, &4l n A ADP
10 pLIE K (ADP VAW E R 5 wmol - L") o 3 HL
— WAL B EE A S B A, A E H A
10 pL, FR& & A 37 CHEIRIREE 3 ~5 min, ¥
B4R G ,4 °C,3 000 r-min_]%AD 10 min, B¢ |7
W, >R H] ELISA 350 & il s& K B il /b i TXB,,
5-HT/K .

2.5 I/hAR cAMP S aHIIE KRB 2 L2 25 KR
1M 2. 1 351, PRP 4b 38 K 563 5 [R) 2. 4 T, 0 5 45 R
4 °C,3 000 r-min " B> 10 min, WC£E 1L /M, Bl JS ST
RIS T WD R o AR TS I R A%,
A 10 £ 0.1 mol-L ™' HC1,4 °C,3 000 r-min ' &[>
10 min, B F 35 o K cAMP Direct ELISA &7 &
Mg LI cAMP &

2.6 HEHRALENL L (Western blot) 4 il A 5 # H
ik KR P /MR ECE 29 4 x 107 4/ mL
() PRP, R FH 40 i i 25 11 5 40 i e 2 3R B &
PR o IR R TR 2 R R 10% 1)
SDS-5 A 4 Tt iz 556 J5 v mi K, R, ik 45 oR S 8 2 e
BN A IR AT 4k 2R IR I, 23k B A B WS, A — it
(1:500)4 CWEHE &, PG H TTBS i — 4%
1: 1 00077 B, B F2 R = RIEH 1 h, W F UK
J5 AR R 2T 4 R M 28 0ok 2 BRI S, A B £ )t
@, IR TEBEIR R R GEh A B

2.7 GEitsrAr N SPSS 13.0 et A kAT
I AR U v s Rox o RIWHAN R Ir 2504, 7
ZEFEMER A LSD K%, P <0.05 4 2 5 A e it
=8

3 &R

3.1 BRAEZL BRI XS ADP % S A i/ M R 44
MR 52 A R ARMEZ R ADP 2l 4y
BRI /MR B R, #E 5.46,10.99 mmol - L~
ADP 55T, ATl B2 19 #RAE 25 B 42 JC) 3 ) B B
P /AR AR (P <0.05,P <0.01) , X T4
KU ADP, £5 45 25 4 Fl 25 Al 22 () I e 22
S, AT BE SR BE T BT i 3 0 /A R R R I S
AX. W,

F1 BRUELKRBYNAEKRE ADP FSHM/NMEREZRNFIE (2 £5,0=10)

Table 1 Effect of ECN on ADP-induced platelet aggregation rate(x +s,n =10) %
21 51 Flf/g kg ! ADP(5.46 mmol-L~") ADP(10.99 mmol-L~") ADP(22.22 mmol-L")
= H - 34.42 +3.42 54.79 £0. 15 89.75 0. 21
“EHAY 0.930 59.24 2. 18" 63.80 £2.98 86. 65 +4. 45
AL £ TR LY 0.131 40.03 +0.30 68.56 +1.83% 84.98 +3.23
0.263 62.94 £3.03" 84.81 £3.62% 84.94 +1.73
0.525 50.51 £3.23" 71.78 £3.71" 86.50 +1.70

W HE ALY P<0.05,2P<0.01(£2~4 7).,

3.2 B EREEEY) M /MR TXB, A1 5-HT B
TSI AR S PR Y AR 45 R il AR
TXB, Bl i3S L4l &4 i (P <0.01)  BRAE %

Tip By o) B AT BB O TXB, R (P <
0.05) . 525 HA HE, $RAE R RIZ Y b K57
AT fie BE M/ A S-HT R B (P < 0.05,
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P<0.01) %2,

®2 BEZHREWY MR TXB, f1 5-HT BHENZ W
(xxs,n=10)
Table 2 Effect of ECN on release of TXB, and 5-HT from granules

(x+s,n=10)
20 5 FE/g kg™ TXBy/pg L™ 5-HT/mg-L~'
EagE| - 5.148 £0.516 59.20 +9. 57
P ISk 0.930 6.384 £1.650" 69.78 +11.83"
AL 22 2k 32 B 0. 131 6.994 £0.941% 71.76 +13.02%
0.263 6.768 £1.093% 77.34 +17.36"
0. 525 5.732 +0.793" 66.92 +11. 63

3.3 BRAE R AR B X IR cAMP 5 Y 5 R

AU cAMP K525 AL B B R AR (P <
0.05) , AL 52 BR 52 B0y b 370 2 41 i /Al Hh cAMP K
VA HH B E R R (P <0.01) , BRAE 58 BR$2 1Y)
) 1 0 R i 4 cAMP 5 RS A W I R IR
(P<0.05), W#3,

F3 BRELFRIMYI MR cAMP EERZM (¥ +5,n=10)
Table 3 Effect of ECN on cAMP level(x +5,n=10)

45 F /g kg ! ¢AMP/nmol-L ™!

2 H - 3.795 +0. 586
PN IEES] 0.930 3.223 +0. 444"
AL SR L B 0. 131 3.074 £0. 538"
0.263 3.003 0. 2427
0.525 3.340 £0.265"

3.4 BRACETR PR /MR PI3K {55 5% 5 1052
Wi 5 2 R BRAE SR BRI U P e R ]
F P p-PBK AR RILE (P <0.01) &R BRAE
SRR B A/ BRI AL B9 7E T T e S R PI3K/
Akt fE S5 ARG, WL 1,554,

= i il
PPIK | S
2 - - -

practin S — 3 D2
- -

A B (€] D
A ZEEAH B BRAEERRMRA A C MR R 4D, $RAEE
B i ) 2H
B 1 /iR p-PBK EHREBK
Fig.1 Electrophoresis on platelet p-PI3K protein expression

4 itig
PRAC I 9 3% B AR AL S BR R B B A 1k 1l e I
Fe e R BT 2 BRI R TS PR L e % A 2 HLE
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x4 BURHLEHKRERYNM/NIER p-PBK ESHESHHM (x5,
n=10)
Table 4 Effect of ECN on p-PI3K/AKkt signal transduction (x + s,
n=10)

28 5 Fl i/ g kg ™! p-PI3K/B-actin
2 - 0.718 0. 082
BB 25 2R $2 B 0.131 0. 849 +0. 074
0.263 0. 992 +0. 064%
0.525 2. 104 +0.093%

PR AL A 45 SR A I, B AR 4R R R U AT
b 5 A8 J /0N BRI B R R Ol BT () 2% B P
(0 0k i 6 PR . A B AE 4R R B O AT A
ADP 755 19 1 /N Ak, 28 B BR AR 55 2k 19 1k i A
A e AR MRTE YR . N T IRAT
fiff AR AL 58 R X 1l /N B 4 VR T B AL, A BF 9 W E% T
WAL L BR X ADP 3 S 1t /MR TS Ak 9 5 i I 3R
HAE LS

9% 45 S B, #R A6 2% Bk R R4 A KL P ok
ADP Xif Ifil /N b 5 46 1 5 5 VB D, X T AR v vk
ADP FE F U JG 8 35 52 i, o] R 5 vk ADP Al i
Sl /AR B AR W AR S TR
BRIGVER A 6. X —&5 F R W1, 4R AE 22 2Rk 32 L ]
W G 3458 ADP i S A0 i /NRCR B o 3 R /B R
BEALHE 3 AW B /INAR R B /N AT A R I /N AR
WA A RESZ B LAY P B2 4 A 3 R 2
8 AT 75 /N - 35 S5 0 B, DT S I /N AR o T I
ARG AL — A TR R B G R R . — FL i
INBIEAL Z 5 B AT LA o, 8-50KE L K HAtb 40 i
DA R R K B i /N BR S Ak T (AL 35 ADP,
TXA, ,5-HT LA K oy, By BB R E) , X 2 i/ A 36
P I R TS (3 s A N O [T T e P T
0 STk, R T HE— A B B AR L B R U
VER AR ISR T 4R AL S5 2R $2 B X ADP 5 511
/N B T FH R S Wi o 485 SR R I R A 48 B 2 1K
Py 3 i /N AR RS T TXA, Rl 5-HT, 25 1 i
WA SO R — 2 AR B MR A SR BRI 1 1k i
5 L 38 /N AR T AR A S o

ADP & — A~ ifin /N BTG b 0 06 B 5 IR T
i3 5 /N T Y Z RS A ADP AT LSS — &R
B B A /NBTG AL T < i /MRS T, Ca® " I, TXA,
B LA B R R, I I B AS BT i N B 4
S350, ADP [ Bl mT DL Ak A I /N B 8-k P B
W, R [ B S 09 RS AR AT . R AT
U W1, 40 M b3k 2 Fp ADP 2 {k P2Y, I
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P2Y ,, o P2Y |, A A TR A RS
R P2Y SR AR — Bl S A T U B I 4 A
CHEMMBEZ A, ML SMFEMEGCEA G, EH
254 VB S /IR Ak R E /N B4R 9T B 5
K HA S S S 0 MR B E RN Y, —
Ifi , ADP JE o 55 P2Y , 21K Z5 G i 4k G, B 1, 3l
AC HIEE D cAMP ) 7= 5 412 3 1 /1N AR 3 AL 5 5
—J7 11, % AL I G, 2 11 78 0] 3 3 0% PI3K/PDK1/
Akt/GSK3B A F (19 15 5 5 5, B0 £ 0 38 1M /I8 AR 35
' TR P2Y AR T 2 S A S BRI U
FFF 9 5 94 1L /N A 58 48 52 BT, A BF 5¢ 43 51 SR T ELISA
1 H Western blot B4 T #7825 Bk $2 BU4) X 1L /)
M cAMP & 5 Fl PI3K 3G AL A9 540, 25 R %W, ik
48 PRAR AT I8 5 R 0L /N B cAMP B R 9 AT R %
H L /MR PIBK Y BERR AL . 2%, #RAE S BR 4R Y
AR P2Y |, 52 AR S S S A
25 b RRAE S BRAR O T B 1 H ADP i S0
ML /N 3 A, 33— 1 T AT RE 5 0 AT I S B P2Y
TR FIE S FH
(5% 3]
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