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Antiplatelet and Anti-thrombotic Effects of B —cyclodextrin
Inclusion of Dragon’s Blood

YANG Li-chuan”, CHEN Peng?, LEI Wei-ya®?, HU Jian-lin”, CHEN Zhi-he®, SHEN Zhi-qiang?
(1) Faculty of Pharmaceutical Science, Kunming Medical College, Yunnan Pharmacological Laboratories
of Natural Products, Kunming Medical College, Kunming 650031, China)

[ Abstract] Objective To investigate antithrombotic and antiplatelet effects of Dragon’s Blood, B —cyclodextrin inclusion of
Dragon’s Blood. Methods The methods of injection of adenosin diphosphate (ADP) into mouse tail vein, electrically stimulated
arterial thrombosis in rats were used to evaluate the anti—thrombotic effects of Dragon’s Blood and B —cyclodextrin inclusion of Dragon’s
Blood, respectively. Platelet aggregation (PRP or washed platelets) was tested according to Born’s method. Results B CYDB
significantly protected against thrombosis caused by ADP on mice, and electrical stimulation on rats. In vitro § —cyclodextrin inclusion
of Dragon’s Blood inhibited AA, ADP, PAF-induced platelet aggregation. Conclusions The results suggest that compared with
Dragon’s Blood, B —cyclodextrin inclusion of Dragon’s Blood has more potent anti—thrombotic effects on the thrombotic models, its
mechanisms may be closely related to the inhibition of anti—platelet aggregation. B —cyclodextrin inclusion of Dragon’s Blood can
improve the bioavailability of Dragon’s Blood.

[Key words] Dragon’s Blood; B —cyclodexirin; B —cyclodextrin inclusion of Dragon’s Blood; Thrombosis; Platelet aggregation

¥ “Dragon’s Blood” WEAMAGZ—, | T, #FRh Wiz kgy” . FE

(BE&mB] FHRAKIESTFIIH (30660212)
[(WEE®EN] )l (1972 ~ ), &, =AW, YW, B, FENERRTDHITFRFHLTTF L.
[EWEE] Thdiss E-mail: szq21en@hotmail.com



mailto:szq21cn@hotmail.com

34 BOW] R 2 B o 4

28 &

FFIMAH I, Bz A BT . B h R
S, FREME G BE A Ay il v B I I AL 1 il
WS A IR Thie. BT R )E TR RS, M
W ARFAANER, YRR, MERS T
HAFHI.

I/ AT AR R A AS TE 1 3l ks A e Ak
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B WG & —K KT, AR
T—HZAE, [HEINE 20 a KA TG T HAEZ5H
FOrmEMEH . HEaE/NrFIESAAE Y (LR
O FREHE). B FRMIN H T O IR T TC
LVERE, A 1 IR AT 45 s 25 W s A
R R EE, SRS AW RI IR |
BRAYIRHLR RN, IR EE . RIVER,
I REAE R G2 R 1) ] %) 28R 124,

ARSI IE AT R AP SL I SY, A
v CTHIMARHE” BIVEFINLEL, Jf T ifes B PN
A3 B B A B v T AR RS, Sy il v
TR 2 I P LA A

1 MEFFEE

1.1 ¥

A EFE M 2.0 ~2.5 kg, WEMEXIF; HEPE ICR
INEL, R 22 ~26 o5 HEME SD KR, AE
250 ~300 g, B =~ FE KR A 25 L S 5L
FEh Y ER M (BHIES . SCXK (JA) 2005 -
0008).
1.2 HAYERF

Mg, B WK . WA, HEHEIZ
A BRA FIHRAE 18 A AT T 10 % Na,CO, 7K
WP, L1 mmol/L HCI i pH {2 7.0; 34 1M1
e AT FA AR K . BTHEIVCAR (aspirin, Asp)
2k, Sigma AR, IGFRRET 100 mmol/L f)
Na,CO; 1, LA 1 mmol/L HCI ¥ pH {HZJ 7.0.

AEEVUJ& R (arachidonic acid, AA), Sigma 2%
wl T IOK T, FRTEL 100 mmol/L 1)
N32CO3 ﬁ%ﬁ’iﬁi 0.5 %E]/‘JI{/E {& 5 H%ﬁ:@;ﬁf{

(adenosin diphosphate, ADP), FmLidkri4pds, &
FAFRE K /IS BN 7 (platelet activating
factor, PAF), Sigma A ® =, % F & 025 %
BSA A9 Tris—NaCl Z &+, pH 7.5.
1.3 XIS

=38 HL T RS (SEN=7203 AU, H A Nihon
Kodehn 23 wl); R I I & 71 (DVM-4200 %4,
H 4% Hayashi Denki 23 w]); PO B Il ¥ % 5 X
(LBY-NJ2 % | Jbo0 87 A= Rl 52 45 1AD).
1.4 FHik
1.4.1 ADP 5|EHI/INRRARET MM ICR /M
BEALAT AL 5 4. OABRERKXT R4 (NS); @10
mg/kg B EIVEARL (Asp) 5 (3200 mg/kg B HMIHE
;3 @50 mgkg ML ; 250 mg/kg £14 1ML
d; B 16 K. KA il S LR, 1
wid, $£3d, TRRGHAE Lh, $Z3CHCHE 700
mg/kg ADP F/NEURBAHRIKESS, H 4T 30 min
W, TS AN S, DL xR TS
2EAbH.
1.42 BRI ARIMhA MR i SD K
FREHEHL R 5 4l @A BEER KX BEZL(N.S); @10
mg/kg BT REIVCARZL (Asp) ; 3200 mgkg B MRS
;5 @50 mgkg ML ; 250 me/ke 14 1ML 4
H; R 8 R AU AR FiRehih, 1R/
d, 3 &, KR%GZ)E 1h, KEA 30 mgke 1%
EL B2 AR R SRR, R Peter SEHLIE 1Y 575
o, ERBATUSSINK, ARSI A, A
WREM B EOu, FHFIEER L 1.5 mA A BL L
SERIEAR RS 7 min, FHE A ML R AGC Sk
PRI st (8] (R MR i 2 s ik i ity <%
BB ] occlusion time, OT), M ZLHIW I 16 5 60
min P IR AR AL, WM A AR 28, WL 60
min fERIR OT. LA t—test HH T4 FA0 .
1.4.3 EII/NRIE (platelet-rich plasma, PRP)
A MR (platelet-poor plasma, PPP) &)
& AR RSSIKEIN, UL 3.8 %iriER
EABTEE(I S HEER AR 9:1), WUAR T4k
BLEY, PL900 x g B0 9 min, B JZE U ED
4 PRP, FIAMLIRARESELL 2 500 x g 50> 10 min B
FREWASPPP. SLE R, PRP H IR
BAEHIAEL) 5 x 10" cell/L.
1.4.4 IM/MEREMRIMAT % Born [KLHELIHEY



55 6 1]

i, 458 PRI G L5 X I/ )i SR A AR FCA 520 35

PEAT SR /N R EPEI %2, F PPP 300 L A%,
F e dhn A PRP 300 L, 259 30 L, 37 Ci
5% 10 min J5, Z3 S0 = Figs S50 (& 1k JE 43 )

7 AA 0.35 mmol/L. ADP 3 mmol/L. . PAF 7.2
nmol/L), FFic5% 300 s N KR /M R AE
il ™ AT

MR Ge)= [(1 - HEERER I JIRERESR) | x100

1.45 M/MMEREFEWNIRE ERE RIS N
54 OFEHEKITIRANS); @10 mgkg Bl PL
Ml (Asp) ; 3200 mg/kg B FIHIELL; @50 me/ke
M2 ; 5250 me/kg A MBL ; Bl 6 H. %4
24RO h UM 1 ¥k, SRJE kel shn o e 1S 4
#j, 1, 15, 2, 314 hJuf. PRPA1PPP iil#
i NG RPN [ A MR

2 #R

2.1 MisFEEMmiBi ADP 5l /NRRARIFET
HI1EF
A MIBLLXT ADP i AN EURERIKS 1R A 28
SRAET-HAT B EXPUER, HAET N 68.7 %;
M BA GAVER , H1IRH 50 %. 61t
THRAFNEOT . B I AE mIg/ER ]
FimsE (kD .
2.2 [IBFAEA I8 X B ik R EA 3h Rk 44 72
s EA|
i 3y 2 L L 0 2] 4% il i 2 A K K B L )
WG SR ImMARTE e el (3 2) .
2.3 MiBFN4& Mgk sz /iR 38 &2 Th Bk B 22
MIHFE A MsE ARSI AL, ADP, PAF if5%:
) A L/ DV SR 347 2 S o A o A
FH. M isE S A SRR, A T i/ R
EMERRERAANMmEMR (WE3~5) .
2.4 MiRFEE Mg Rt m/MRREINEEHK
A
M LA M FHEE J5 1.5~ 3 h BB
AN AA . ADP. PAF i S04 MM/ MR 45 1fi 58
Heo ARSI, ARFZG 2R NPT MR R AL
HABEZN: A MR ML LT H AERRa
K (E6~8) .

3 vl

AR B A A B AR 2, AT L I

F1 MmBFEA MET 700 mgkg ADP &k iE 81 5/
FRERATETHIRM (X+5)

Tab.1 Effects on mouse pulmonary embolism of

Dragon's Blood & B -cyclodextrin inclusion of
Dragon's Blood ( X+s)

41 I (mg/kg) FETH/ BAL BETIR (%)
AR KX IRAL SEA NS 15/16 93.75
Asp 41 10 4/16 25

B MK 200 14/16 7.5
I8 41 50 8/16 50°
45 138 4 250( I3 50 mg)  5/16 31.25%

XA AL, P<0.05, "P<0.01; SII¥EH AL,
©P<0.05, f4in =16.

%k 2 MIBFNE & Mmud 3 i oK B3 3 Bk ke 72 580 5%
Mg ( X)
Tab.2 Effects on rat arterial thrombosis of Dragon's
Blood & B —cyclodextrin inclusion of Dragon's

Blood ( X#s)
EE Rl il (mg/ke) OT(min)
HE BRI IR ZH HEZENS 17.6+ 1.8
Asp 41 10 273+ 18"
B FINELH 200 19.0+22
I35 21 50 30.6 £ 2.2°
A B2 250(F ¥ 50 mg)  31.8 + 2.3

XTI LB, "P<0.05, "P<0.01. &4 n = 8.

AR A 2 S5 R EAE ) A AL P B R
SREERAE . AR TE B MBRAE TR SRS T, Lk
B AL B T ) — Bl B eSSy, OB Lt
ML/ MR ETRETTHE VIR O 1.

ARSI SR, L9 ) 5 L9 £ P o I A
AR 1 HAT B R A BT A VR /0 Bl of
PR I T A e T BK U  ADP B I /)
M, FER 12 B i MR it AG B 28 Al ok S HG
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*®3 MmisfE&MmBAEINT AA S8 % M/NMREEED)
BERISM (xx5)
Tab.3 Effects on AA induced platelet aggregation of
Dragon's Blood & B —cyclodextrin inclusion of
Dragon's Blood in vitro (X )

*5 MBMEEMKBEINT PAF FSHEM/NMIEEET)
BERIRIE (X =59)
Tab.5 Effects on PAF induced platelet aggregation of
Dragon's Blood & B —cyclodextrin inclusion of
Dragon's Blood in vitro (X )

41 il M (mghkg)  M/MREMHIR (%)
X B2 NS 0
Asp 41 30 96.5 3.1
B FRRIREA 2000 02.6
Il 21 31.3 43+1.1
62.5 36.6 +4.7°
125.0 57.8+3.4
250.0 78.9 + 3.3
500.0 86.6 + 2.5
A MEE 156 (S 31.3 mg) 18.0 £ 3.5°
312.5 (F 11 62.5 mg) 58.9 £3.1*"
625 (1M 125 mg) 73.9 £ 2.4
1250 (£l 250 mg) 88.1+2.6%
2500 (FrIfiL¥E 500 mg) 99.5 + 3.8¢b¢

S5XTIA B, *P<0.05,P<0.01; 5S4 L#,

EIE Rl FlE (mghke)  HM/MUBEMHZE (%)
XTREZH FNS 0
Asp 1 30 220.6
PRI 2H 2000 1.62.1
M5 21 31.3 5.6+2.6
62.5 8.4+4.4
125.0 159+2.1°
250.0 454+29"
f A 1M 55 41 500.0 72.6 £3.2°
156 (% IfLv% 31.3 mg) 7.8+3.3
312.5 (1M 62.5 mg) 15.7 +3.8*
625 (#1135 125 mg) 42.0 £ 6.4
1250 (&1L 250 mg) 62.1+3.9"
2500 (%1% 500 mg) 99.3 + 0.6*"

‘P<0.05, HEn=6.

*4 MBMEEMEBEINT ADP FESH & M/MIESE
IHREEIRSIE (xs5)

Tab.4 Effects on ADP induced platelet aggregation of

Dragon's Blood & B —cyclodextrin inclusion of

Dragon's Blood in vitro ( X+s)

a5 FlE (mghkg)  M/MCRENHE (%)
X FEZH LRNS 0
Asp 41 30 1.804
B MWK H 2000 0515
JiikzaEl 31.3 7.5+24
62.5 77+28
25.0 18.5+3.2°
250.0 36.5 «3.1°
500.0 55.6 +3.5"
HA B 156 (&I 31.3 mg) 64+45
312.5 (FIMY% 62.5 mg) 22.0 £ 3.6"
625 (#7113 125 mg) 55.4 £3.5"
1250 (#1155 250 mg) 70.0 2.4
2500 (&I 500 mg) 99.0 + 0.7

XA AL, 1P<0.05," P<0.01;5 SIS AL,
P<0.05, fn=6.

SXFHEA L, *P<0.05,"P<0.01; SIfEH HHEL,
‘P<0.05, H#n=6.

3L, BAES Y R G A S AT, B
FEL SRR B ) 290 B0 ok s ot 7 P e oA, s l—
FHNEE AR, BOE /MR 4R, 51
B/ MR R, RETE IR A R AR . i,
14 1l B B RS P e T, G I 14T
AR SCRAR T 5. Uk B i v F AL I B 4T
FRIMAR AR LS HHT ADP 755 1 i/ Mk 3R 4
FEVIRZR. HARER K 3080 PR A 2 st
], $&on HAT M ATE B/ E AL S i /i 5
RAMCR. BN T 1 138 S A 1 v
Pl MR R AR ) S IR 5T

H i AL MR RS 22 Rl i) — 450 7R
AA EBFEAE . ADP &4% . PAF &8N, [k
1T 7 v S A I e 7R R N L A XE AAL
ADP. PAF 5309 i/ R S22 i () S 5, 4551
FH Mo S AL A B AER Y . ARSI ] it = A
I/ DRI MRS, HARSOCHR.
I AA 35T /M BR AR AR 1 9 S A A5 1L v
A ATRERZIA T AA AT S IR 2 R N A Ak P n
TXA, FAERE, DT 132 i MRS 7% 1)
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%6 MBMEAEMBENI AA FSHRM/MMIRENZI (Xs)

Tab.6 Effects on AA induced platelet aggregation of Dragon’s Blood & B —cyclodextrin inclusion of Dragon's Blood in

vivo ( X+8)

- /MR REZ (% I/ 2R B2 T R (%

45 FHE (mg/kg) %) (%)
0h lh 15h 2h 3h 4h

B S H 200 68.22.2 0+02 0.8+ 0.3 0.7 +0.1 0+ 0.3 1.2+ 0.5
Asp 10 67.81.7 50.1 £4.5* 339+ 28" 88.9£2.9" 678 £6.7° 37.1 +3.2°
1M 3y 2H 50 68.31.6 94.6 0.8 936+ 1.5 785+2.7* 449 +2.1* 75 +£29
fA M 250(& MM 50 mg)  66.9 2.8 95.1+ 0.9** 953 +0.4"> 85.1+2.6" 60.2 +2.9°° 20.5 +3.2°¢

SRR, *P<0.05,"P<0.01; Sl tbis, P<0.05. 4 n=6.

F7 mMBMEEMEENT ADP FSHEM/NMIBEMNRI (X5)
Tab.7 Effects on ADP induced platelet aggregation of Dragon’s Blood & B —cyclodextrin inclusion of Dragon's Blood in

vivo ( Xs)
o /MRS 2 (%) /R R S 22 (%)
41 5 & (mg/kg)
Oh 1h 1.5h 2h 3h 4 h

B WG 200 570+ 24 0.7 £0.2 1.5+ 08 22+ 0.6 1.8 £0.7 1.7 £0.5
Asp A 10 57.0 £2.8 32+ 35 17.0+ 24 59+ 34 31x44 40 £3.9
My H 50 58.1 =1.5 78+ 1.8 53.8+ 34" 653+ 20" 340+ 32" 113+ 2.0
f1 4 B 250(Z MM S0 mg)  57.8+ 2.0 19.5+ 3.4 577 +32° 747 +32° 422+ 29 129+ 3.4

H5RZ5EtbEs, “P<0.05°P<0.01; SimmA b, ‘P<0.05. f4in=6.

*8 MBMEEMBERIT PAF FSH %R M/MIEEERNZIE ( Xxs)
Tab.8 Effects on PAF induced platelet aggregation of Dragon’s Blood & B —cyclodextrin inclusion of Dragon’s Blood in

vivo (X=s)
= ML/ MR R (%) ML/ R LN 2 (%)
457 FIHE (mg/kg)
0Oh 1h 1.5h 2h 3h 4 h
B S H 200 647+ 2.5 1.1+£0.8 1.9+ 0.7 22+ 0.3 0.5+0.3 0+04
Asp A 10 595 £29 57+45 35+ 5.1 72+ 52 75+ 50 50 +4.1
1fi 3y 2H 50 66.2 +3.3 119+24 564+ 33 712+ 22" 176+ 29" 42+ 14
raras i At 250(% Il 50 mg) 64.7+ 2.5 209+35* 66.1 £2.7* 787 £+3.0" 407+ 2.6* 11.6+ 3.2

SR, P<0.05, "P<0.01; SIMMEH HLE, P<0.05 44 n=6.

BB RIER, EF RS 5 S5 A ] I %
FIAL A L5 X TXA, B2 s X ADP { £k A4 i/ )y
SR AR A ) V2 FH 2 W i 8 % B 1 98 2 3 i 5
i /N ADP 32 4435 P sl il ADP 5 [ B 2
WS T SC LR, T AR TIN5
JE A X S PR E A R A Ay 2k — 2D R

PAF JEA24 e BB Foe s B L/ MG SR 7, s 5
i/ SRR f14 2 D R S TR, e A
5 T A S BB SR o e G S 4 L/ R R AR 1Y
S s M BRI AN M35 AT AT RERZ IR 1y PAF 5
AL B 2 AR B R B, AR AN SR T
o I8 77 R R AR M B A e — PR T
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