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Abstract: Objective To analyze the effects of different extracts from six Panax species on coagulation properties in vitro.
Methods The prothrombin time (PT), activated partial thromboplastin time (APTT), fibrinogen (FIB) assays were used to
investigate the difference of anticoagulant activity of extracts and the correlation between anticoagulant activity and saponin content
in six Panax species. Results The results showed that Panax japonicus, P. japlcus, and P. notoginseng significantly prolonged PT
and APTT, and reduced FIB content in a dose-dependent manner, while P. ginseng, P. quinquefolius, and P. stipuleanatus had no
significant effects. Compared with the P. notoginseng group, the anticoagulant activity of the extracts of P. japonicus and P. japlcus
was significantly stronger than that of P. notoginseng. Correlation analysis of ginsenoside content and anticoagulant activity showed
that PT presented a positive correlation with ginsenoside Rb: significantly. Ginsenoside Rbz significantly prolonged PT and APTT.
Conclusion In summary, and anticoagulant activity is related to ginsenoside Rb2 content.
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notoginseng F. H. Chen. Piy¥Z P. quinquefolius L.+
k-2 P. japlcus C. A. Mey. var. major (Burk.) C. Y.
Wu et K. M Feng. 1777Z P. japonicus C. A. Mey. &
B#il = P. stipuleanatus H. T. Tsai et K. M. Feng J
ABIMEINZJE P. Linn. 452584, DAREIAZ,
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aHBs. HEl, AZ. =4, FES. %k1rs.
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6 Fh N2 @ 25 SRV AN NS 24T Rby Xt I 5
BFIE] (PT)\ yE A4 S MG RS 7] CAPTT) R 4F
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SPF K EHWI/NE, RiE 18~22 g, MEREX-F,
W T KD T R EV ARG R AR, V]
iE'5 SCXK (i) 2014-0011.

1.2 #M5i

XA S B Rbr (Rby, fit'5 20140828,
g =98%). AZEZH Rb, (Rby, #t5
20141015, FiE$=98%). AZ 21 Rb; (Rbs,
L5 20141102, i & 73 50 =98%) NS 2 Re(Re,

L5 20140908, J5i 5 7> £ =98% ) A = 1 Rd(Rd,
ft5 20141105, FiE 73 40=98%) NS 21 Re(Re,
fit5 20141015, iESEH=98%). AZEH Rg
(Rg1, #t5 20140809, i #=98%), Lifgs
FAMRHARA A O (B, EE Sigma
AF]; FIB. PT. APTT k7 &, Rl e i T
WA HA AT A 5 B = o b 4t

A&, =4, WS, TS s kiU
=BT 2017 4 10 AMWET = WL BRI
B, &R T RS A AR 5 R 2 i 48 75 B
T E 7 A N TUmE NS 8 NS Panax ginseng
C. A. Meyer {14 £ . =-& Panax notoginseng F.
H. Chen [+ ¥ F 4R . 7472 Panax quinquefolius L.
fF1EEM . B2 Panax japlcus C. A. Mey. var.
major (Burk.) C. Y. Wu et K. M Feng [{JT-# TR &
RZE. 47752 Panax japonicus C. A. Mey. [T/
FAR MR 2L, Bfil =-t Panax stipuleanatus H. T.
Tsai et K. M. Feng fF )8 FMR LM ZE, 1E406E L
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Table 1 Sources of six Panax species
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1.3 {43

XNO6-1V Bl A GBI Wi A PR 2
A]); UPT-1-20T R RAIFEAKE (RAEATRHE
AIRATD; AX124ZH BT R (Rl RS
WA A IR AT ); BL10-250A A RIEVENL (E
LA IR AT B LC-20AB & 20HAH
AL (HARREAT); TD25-WS & AL & 0L
CIHI R S I AT R A PR A D
2
21 REWIRIHIE

MAZ. =L, BkTs. 5. liES LR
=285 BIRTRE, 1 60 H . FREL 6 F A S8
AR AR 10 g, TN 70%FEE 100 mL, ‘= i5 8
PR 30 min, BOECLIG, ZEESIRIC2 K, &
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HHEHGR, WERGEES R = LIt 3.4 g, RT3
JEHY) 3.15 g, PUFESHREE 0.54 g, BRil =42
W) 2.66 g, TSI 1.97 g NS
2.81 go
22 HPLCENE 6 MASEAMHNEESE
221 MRS EERIRAZ. =b. B
T2, %, WS ERA=1thAR& 06g, B
100 mL HZEHETEH S, 43 A 70% B 50 mL,
PRE i, AP 30 min, WAEER, FREM
&, H 70% TR R IR E . 3 500 r/min B0 15
min, B ETEW, ) 0.45 pm fFLIER e, HX 4
TWAE AR I
222 XTESIATEIS % 2 AFKE Rbiv Rba.
Rbs. Re. Rd. Re. Rgy X HE @&, il 2 mg/mL
VR A X RS, &M . HE9 Rbi. Rba. Rbs.
Rc. Rd. Rg FiEKRE N 0.3 mg/mL, Re JliERKE
A 0.2 mg/mL.
223 fail%ff  faikkE: YMC-Pack ODS-AM 4
W (250 mmX 4.6 mm, 5um, HZA YMC A#]);
TBNAHN 0.05% R K - <0 YeiAE T WAk 2;
AR 1 mL/min; A3 30 °Cs &M% K 203 nm.
R2 RENEHERRER

Table 2 Gradient elution process for mobile phase

1] /min 1% 0.05% 8l R 7K I W/ %o
0 19 81
12 19 81
60 36 64
75 70 30
90 95 5
224 LMEXRZRFEE ¥ 2 mg/mL FIRA XIS

o A 70% P EERRE U B 2 9 1. 054 0.2,
0.1. 0.05 mg/mL, % “2.2.3” T %440 10
ul HERE, DAF U TRAR o DARE 5 53 B0 B A AL A,
T R A FR 2 AR el 26, 43708 Rby: Y=
1000 000 X+17 043 (r’=0.999 0). Rby: Y=3 000 000
X—+6525.8 (r’=0.999 2). Rbs: Y=2 000 000 X+
215.86 (r’*=0.999 9). Rc: Y=2 000 000 X+7 162.7
(r’=0.999 8). Rd: Y=3 000 000 X—18 076 (r*=
0.999 8). Re: Y=3 000 000 X—18 083 (r’=0.999 5).
Rgi: Y=2000 000 X—15062 (r>=0.999 9). Rb;.
Rb,. Rbs. Res Rd. Rg; 7 0.007 5~0.150 0 mg/mL-
Re 7E 0.005~0.100 mg/mL £ B IF LR R .

225 JjikiEEs

(L) R % B e B A6 RS VAT, 4%42.2.3”
TRk s EE SR 6 R, DEIEmA. Rb.
Rby. Rbs. Rc. Rd. Re. Rgy WA RSD 437l
N 1.5%. 2.0%. 1.8%. 1.2%-. 0.8%- 1.1%. 0.9%,
F BZAAS (RS 2 P R AT o

(2) EE MR B S3 ik 6 4y, #%“2.2.17
TR 7 s i Vs, 3% “2.2.37 UMl gk
34T E . 55K S3 F Rb;. Rby. Rbs. Re.
Rd. Re. Rgi FiE %) RSD 43514 2.5%- 3.2%-
3.4%- 1.7%- 1.8%-. 2.7%- 2.1%, XWZHEEL
PER T

(3) Faeihes: B S3 ftiksh, % “22.17
T 77 & I, 2001 04 24 4. 84 12,
24 h PR EMF . 25 8% S3 1 Rbj+ Rbay Rbss
Re. Rd. Re. Rg (i IERIAR 1) RSD 73714 1.9%.
3.6%- 2.8%-+ 2.6% 0.9%- 2.7%-. 3.2%, FHHER
AVATRCE 24 h NARSE

(4) JnFe E ARG K2 PRI S3 i % 9
By, By 0.6 g, 73 4% S5 E 73 30T 80%- 100%-
120% ARG % HE S, 4% “2.2.17 BT 732
HAGR SV, % 92237 WA &ENE, S3
Rb;. Rby. Rbs. Rc. Rd. Re. Rgy KP4 nAf (A
PRy 101.5% 98.8% - 104.6%+ 95.7%-
102.4%- 99.8%- 102.4%; RSD 43514 1.8%- 1.2%-
2.1%- 1.0%. 0.4%. 1.5%. 1.9%.
2.3 PUEMSEMENE
231 /MRIMZERHIS  BCERMFNE, BRI
i, 4215 0.109 mol/L HIFFRZIR —444% 9 1 1 1R,
4 °C. 3500 r/min 5> 15 min, Y& FER, &H.
232 FERHIE WAS. =k KPS TS,
PEFES I B =LY, FBEIREh g2 vhil (PBS)
T ARy MRS BB IR FE N 054 1,04 5.04 10.0,
20.0. 30.0~ 50.0 mg/mL FI¥A# . B Rby FL ] a5
BIRFEZE N 025, 0.50. 1.00. 2.00. 5.00 mg/mL ¥
o BUZRANEC RO IR A 1 mg/mL BV .
233 PT.APTT A& FIB Pl %X HRZH (PBS).
FHMEXS R ZH (HFRENEW 1 mg/mL) FI&S2I6G 4 .
AN [R] J53 B4 P55 R A VAT JHE 2B S PBS 50
ul A 50 pl g, fZBRA PR, T+
M #A il E PT. APTT & FIB fH.
2.4 BIESH
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Rd NEAZ AR, =t EAS=FEHNE
TR R (11.06%) FE N2 —E R 214 i &5
B (7.74%) ZRAKRI, A&, HES. L=
LR EFRES AR, KA EAS R R i
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— X S2
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Fig. 1 HPLC of mixed standards (A) and six Panax species (B)

*3 CMASEAMIASETRESH

Table 3 Contents of ginsenosides in six Panax species

(Rbi+Rb2+Rbs+

YT m P Rbi/% Rb2% Rb3/% Rc/% Rd/% Re/% Rgi/% (Re+Rg1)/%
Rec+Rd)/%
s1 =+t 9.77 0.06 007 017 099 056  7.18 11.06 7.74
2 TS 2.83 0.12 0.14 059 027 076 021 3.95 0.97
S3 KT 1.14 3.04 028 285 490 007 023 12.21 0.30
S4 A% 0.94 0.44 0.05 039 — 0.31 0.57 1.82 0.88
S5 M 0.68 7.86 045 044 273 023 046 12.16 0.69
S6  Bia=t — 1.19 0.05 — 020 005  0.08 1.44 0.13

ANZ =R B 5 (539909 0.88%- 0.97%-
0.13%) M, Bk¥Z, M Sh R iEs s,
MUERRNS ZBEAL (08 12.21%. 0.30%) Al
JRANZ =B 2 (50108 12.16%. 0.69%), &%
AR = i ST, SRR S, £
L. S ASEEM T Rby BSOS, MERRT
2, M5 KB = LFEM T Rby RE 205 -

32 6 MAZBEHMIZEWINT PT. APTT X FIB

Al
SR (R4 Bon, SXRANE, TERERE
950 mg/mL B, =+, BRFSHT SRR E LK

PT (P<<0.05. 0.01. 0.001), S, A&, i

W =HHIRETN. 6 FANSEAMIZ PT H
NS >H%hT5>=L>fFil—=t>AS >
Z, R EIREN 30 mg/mL B, =t. k¥,
S YREEE LK APTT (P<<0.01. 0.001), ifj
HAh 3 HELEHEZ. 6 Fi NS AMITIIT)
APTT {HK/MIF 5 PT H—5. S5xHALE, 6
NS & 2R B35 T A [R) R B2 s B A% FIB 18,
HEHEA NS> 2>=t> A >SS >
Bl =1,

B2 it BR T =8 BRTE. TSR
PPTEE MG BRI R . 7 0.5~50 mg/mL i &
WEER, =4, SRS TSR PT. APTT
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K4 ABE 6 MHMIZEWIXT PT. APTT & FIB 89820 (X £s,n=23)
Table 4 Effects of extracts from six Panax species on PT, APTT, and FIB (X £s, n = 3)

2053 R R /(mg-mL™) PT/s APTT/s FIB/(g-L™)
ot HE — 11.504+0.57 19.70+0.30 3.25+0.07
2 1 14.204+0.99" 94.65+5.02* 0.88+0.07*
=B 30 12.9040.28 44.7542.90* 2.15+£0.07"

50 15.00+0.42" 99.4042.83** 1.16+0.10"*
USSR 30 10.20+0.57 21.60+1.27 2.31+0.04"
50 12.10£0.28 26.70+0.85 226+0.11*
BT SR 30 19.80+0.85" 69.70+0.85**" 1.69+0.03"*
50 32.60+1.85* 100.0041.98** 0.71+£0.02"*
NSHREW) 30 11.2540.85 18.80+0.85 2.74+0.04"
50 13.30+0.28 26.40+1.56 1.93+0.09"
TSR 30 28.30+1.56™ 110.60£2.40"* 1.62+0.15"
50 46.50+1.13"* 117.50£2.40"* 0.38+0.07*
Bl =-BIR 30 11.30+£0.28 19.2540.21 2.8040.22
50 13.33+0.99 20.20+0.99 2.54+0.06"
5xBAE: 'P<0.05 “P<0.01 ***P<<0.001, &3 [
"P<0.05 "P<0.01 "P<0.001vs control group, same as Fig. 3
50 -
2 s 120 gy 350
40 - o
R 10 S 300
2 3 - £ 250 "
o 30 ok [[: 80 'E]D 200 ok
] Hokok = Hokok *
25 < 60 8 150 —
20 sk o o *okk . - o
15 skokok 4() 100 BI—\%Z/% ko
0 20 50 (Nt Hok
0
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Ji R (mg-mL ) JE R FE/(mg-mL ") R E/(mg'mL ™)
5=-B4#: "P<0.05 "P<0.01 *P<0.001
‘P <0.05 "P<0.01 *P<0.001 vsP.notoginseng group

& 2

=+, %FE. MTHSERWX APTT. PT & FIB B0 (X £s,n=23)

Fig. 2 Effects of extracts of P. notoginseng, P. japonicus, and P. japlcus on APTT, PT, and FIB ( X s, n =3)

R 25 ot =k BE R 3E Inimi A=, FIB &2 B2
JREWRE RN E. EEEEEN, =14, &
T2, TSI PR E VS R R 2
RO R . =LA AT DLBH 2 ZE K B I I [A]
MR ST AR AR ZEVE R U8, SR EIR, H=1
PR LR, fE R E N 204 304 50 mg/mL
B, BRTZ. MTWSRITEZELELK PT (P<
0.001); FEJEEIKEN 10, 20, 30 mg/mL i, #f
PLEZEIEK APTT (P<<0.01. 0.001); 7E/F EIKE
9104 20+ 30, 50 mg/mL I, T LLE 3% FEAR L2

W FIB /K°F- (P<<0.05. 0.01. 0.001). 45$%M,
I 2 B 2 52 DU AR S B e v PR B 2 T
=R
33 6MASEAMPASEESESHENE
IR KM S T

N 6 NS EA M NS BE S ES HU
BEMVEPERIC R, K SPSS 19.0 Ziit#fbit 5,
H Pearson VA TAHIME 0. MK S AT, PT 5
Rby 82T FIEM%E (P<0.05); FIB 7/K°F- 5 Rby.
Rbs.Rd & & 2 3 fAH 2 (P<<0.05); 1l PT.APTT.
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&5 PT.APTT R FIB 57 #ASEHSEMNHEXMEI T
Table 5 Correlation analysis of PT, APTT, and FIB with
contents of seven ginsenosides in six Panax species

\ LES S
gy
PT APTT FIB
Rb, —0.300 0.324 —0.147
Rb2 0.964" 0.655 -0.730"
Rbs 0.968 0.723 -0.801"
Re 0.400 0.383 —-0.471
Rd 0.771 0.755 —0.805"
Re —0.424 —0.152 0.219
Rgi —0.228 0.388 —-0.212
TR T AR R, P<0.05
“Correlation between two factors is significant, P < 0.05
18 1 * 3k
*
16 1
14 4
121
£ 10
o
8 .
6 4
4 4
24
0 -

X i 025 0.50 1.00 2.00 5.00
Rby/(mg-mL™")

FIB 5HAhAZ BHHLEEMCHE. Kk, At
— IR Rby PTEEIAEH, BRT T AR R
T Rbo %f PT. APTT [F52Mm, S5 WA 3. 455R5%
B, PT. APTT B I+ Rby JiT & £ 39 i &
Koo fEFREIR N 5 mg/mL i, Rb, A @25 SEK: PT.
APTT (P<C0.01. 0.001).
4 g

MR R AHE 3 AN B, RIEE MG 50
VORI R ok 0L T 5 e A s Ll 4 4 B 1 )i
AL B OR M AT A 2 1 o Pk I i ) il it
PSRN R R e . APTT. PT AillE
W AMEIEEE L RS D) Re ) ik fa s, H FIB
NEEILES 3 BT IFRFRIT . ARSI =1, A
Z, L=t BTE. WESEMTS 6 FAS

9017
801
70
60
501
40+ ok
30
204
10
0

APTT/s

X 0.25 050 1.00 2.00 5.00
Rby/(mg-mL™")

&3 Rb2¥ PT. APTT 8950 (X £s,n=3)
Fig. 3 Effects of Rb2on PT and APTT (X £s,n=3)
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