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Abstract: To study the synergistic effect of an acidic Auricularia auricular polysac

U Cong, DU Ling-juan; FU Qun
in 150040, China)
ide (Ac-AAP) with other polysaccharides on

Univeérsity,

anticoagulant activity, tea polysaccharide (TP), jujube polysaccharide (JP), and seaweed polysaccharide (SP) were combined with Ac-AAP,
respectively. The Chou-Talalay combination index (CI), percentage inhibition of conversion of fibrinogen (FIB) to fibrin, activated partial

bin time (TT) were used as indicators to evaluate the synergistic effect of

thromboplastin time (APTT), prothrombin time (PT), and thro
< .
Ac-AAP with other three polysaccharides on anticoagulant activ e experimental results revealed that the Ac-AAP:SP (1+2) combination

had the strongest anticoagulant activity (»p<0.05), and the CI value was:0.63175. Comprehensive evaluation of the anticoagulant activity showed

that with a polysaccharide concentrationof 2.0 mg/mL, values of all anticoagulation indices of Ac-AAP:SP (1+2) were better than those of the
other combinations (p<0.05); the percentage inhibition of conversion of FIB to fibrin was 91.06+0.79 %, the APTT of plasma was 95.47+0.61 s,
and the TT value was 62.24+0.53 s, but the PT of plasma was not significantly different from that of saline (negative control).
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Table 1 Anticoagulant effects of four polysaccharides

7

283 APTT/s PT/s TT/s FIB 48471 %/%
\AAP 59.88+0.66" 18.33+0.45" 45.31+079° 83.32+0.51°
( TP 43.94+0.43" 19.24+0.73° 33.42+0.158 74.13+0.67
7 e 48310318 18.33+0.58" 39.81+0.23 76.89+0.35"
AcAAP:TP(1+1) 78.59+0.81° 18.33+0.39" 47.54+0.84° 84.70+0.52¢
Ac-AAP:SP(1+1) 85.15+1.03¢ 18.29:£0.52° 53.60:£0.82° 86.62+0.63°
Ac-AAP:SP(1+2) 95.47+0.61° 18.74+0.78" 62.24+0.53" 91.06+0.79*
Ac-AAP:SP(1+4) 91.23+0.59° 18.58+0.62° 56.71+0.76° 88.63+0.71°
T bRt ER (0.9%24 32 25K ) 35.27+0.311 18.46+0.53° 18.79+0.57"
FEbErt 8 (0.5 mg/mL FF &) 135.56:0.97° 19.110.19° TEE

A BARTFAHMEATEE, R FERTR S AR REMH L7 (p<0.05).

1E Ac-AAP:TP (1+1). Ac-AAP:SP (1+1).
Ac-AAP:SP (14+2) F11 Ac-AAP:SP (1+4) JUFhih[E1Z
i, DL Ac-AAP:SP (142) XTI H APTT. TT {&

50

ERBORRIE: (p<0.05), XF FIB #ALET4E2E [ (30
H KWK (p<0.05), XiFE—LWIE T YA £ 5
Ac-AAP:SP (1+2) [Pt SR & E (p<0.05), 4



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.6

ZHEREN 2.0 mg/mL I, T APTT i FIE KRR
0.67 fi5 0.5 mg/mL HIHZ, Flik 95.47+0.61 s, TT{H
62.2440.57 s, BLEIXT FIB FA0 A LF4E 8 (A R4 204
F] 91.06£0.79%

3 Zig

Ac-AAP. TP. JP Al SP i&A fiikt i i F 254t
FIs i R I R N YR T I AR A Rl EEEEE
POEMALFEN] o Ac-AAP 5 TP 20 & J of Ifi 3¢ Frit i
FEF= A 45PUEA, 1 Ac-AAP 5 TP il SP éﬂ’a\féxﬂﬂn
F BRI RE = 2R W R U E A, Hih Ac-AAP:SP

(1+2) P ERCR e, BREHEE CLEN 0.63175,
AN M3Z ) APTT fHiAF] 95.47+0.61 s, A124T 0.67
% 0.5 mg/mL (KT & . TT1H 62.24+0.57 s, X} FIB #
A LEER AR 225 2] 91.06+0.79% .

(1]  BE MRS SPURAPNR R PR Es &
IR 4% 78,2016,14(5):449-453
MAO Wei. Research status and prospects of traditional
Chinese and western medicine in thrombosis treatment. [J].
Chinese Journal of Integrative Medicine on Cardio-
Cerebrovascular Disease, 2016, 14(5): 449-453
[2] Lord M S, Cheng B, Tang F, et al. Bioengineered h
heparin ~ with M
Engineering, 2016, 38: 105-114
[31 BRI BT A s M 25 AR S AT IR S )
T EHT 2 E,2012,15:1711-1717
KANG Cai-lian, HUA Wei-li. Clinical development and
lants [J]. Chinese Journal of New

anticoagulant  activity  [J].

evaluation of new antico

XU Haﬁin, WU  Xiao-yong, NIE Shao-ping, et al.

Optimization / of | extraction conditions of crude
polysaccharide from Auricularia auricular and its effects on
the functions of mouse peritoneal macrophages [J]. Food
Science, 2016, 37(10): 100-104

(5] EU 3R RREE, 55 SRR H 2 WE SRR T 44K U
IGE K MPOMDA,TGF-4 5% Wi [J]. 50 AC A= 4 5 27 3¢
J§,2016, 16(19):3638-3641
WANG Bo, MA Qi, MA Xin, et al. Effects of Auricularia
auricula-judae extract on liver function and MPO MDA and

TGF-f of rats with hepatic fibrosis [J]. Progress in Modern

Biomedicine, 2016, 16(19): 3638-3641

(6] 3%, BRI AN A M X MR 2 HE LA S PR
TR 0] LA R,2016,55(4):984-987,996
DIAO Yi, LIU Tao, HAN Hong-bo. Study on FT-IR and
anti-oxidative activity of polysaccharides in Nostoc commune
of different districts [J]. Hubei Agricultural Sciences, 2016,
55(4): 984-987, 996

(7] o, St S, w737, A AR L L P Tt g ],
R BE24,2014,5(31):318-320 | 4
YANG Shu, SHI Hai-wen, GAO Xiu-qing, et al:"Advances in
anticoagulant effects of natural products [J]. Tianjin Journal
of Traditional Chinese Medicine, 201 5(3

[8] FEME, £ R EA
2£.2015,15:16-17
CHENG ["Hao, WA
anti-coagulation’” and" “a
auricular [J} Heilongjiang Science, 2015, 15: 16-17

[9]- BRSCEE MRl BTN, DUILA 2B 22A Lt R
[, 2245 5.,2013,26(4):569-570
YAN V\% CHEN Chao. Recent studies on the
anticoagulati and antithrombosis pharmacology of
polysaccharides in China [J]. Journal of Biology, 2013, 26(4):
569570

[10] Jin W, Zhang Q, Wang J, et al. A comparative study of the

tithrombotic from Auricularia

anticoagulant activities of eleven fucoidans [J]. Carbohydrate
Polymers, 2013, 91(1): 1-6

[L1] 48,V X 21, 5 AU 2 R Mt ML 1 1 22
SR FE[]. A E A 4R,2013,13(12):34-39
WANG Na, FENG Yan-feng, FAN Hui-ping, et al. Study on
the difference of anticoagulant activity in vitro of crude
polysaccharide of jujube [J]. Journal of Chinese Institute of
Food Science and Technology, 2013, 13(12): 34-39

[12] ZFfsi, S, FA U, 5 AR H 22 W A i 4% S it i o)
RERIITILT]. RV A}#,2015,2:283-285
LI De-hai, SHI Jin-shuo, ZHOU Cong, et al. Preparation of
polysaccharides from Auricularia auricular and analysis of
their anticoagulant function [J]. Journal of Anhui Agricultural
Sciences, 2015, 2: 283-285

[13] ki 2R, 5k & JRE 25T A B R BB WIHR ]
Hh [T 2574 %5.,2016,17:1928-1932
ZHANG Hai-yan, LI Xiao-qing, ZHANG Jing. Comments
on collaborative innovation mechanism in drug research and
development [J]. Chinese Journal of New Drugs, 2016, 17:
1928-1932

[14] WARHEAEH, B35 2 B S 7R )26 S ARSI R

51



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.6

[17]

[19]

[20]

[21]

[22]

52

TR AR AR (R R),2014,40(5):1033-1037

YE Ling-yan, REN Ming, LV Lin, et al. Preparation of
polysaccharide complex and indirect antitumor activity in
vitro [J]. Journal of Jilin University (Medicine Edition), 2014,
40(5): 1033-1037

WS, BT BRSRE, 563 M B SR SMT IR B )
AR D) B iR 2,2013,34(15):289-294

XIE Hao-gui, WEI Ming-qian, CHEN Mei-zhen, et al.
Synergistic antitumor activity in vifro of polysaccharides
from three different matrices [J]. Food Science, 2013, 34(15):
289-294

R, % 5=, X i, 4. A 2R B S SRR H 2R P RS
B ABTS H HZETE T[] A R fRH,2014,3:04
-68

BAI Hai-na, WANG Zhen-yu, LIU Rui-hai, et al. Synergistic
ABTS radical scavenging activity of resveratrol with
Auricularia auricular polysaccharides [J]. Modern Food
Science and Technology, 2014, 3: 64-68

AT PR, K1) A, JUFE B8, A8 T2 W 5 S 0T i LA )
TR E R AL 7S] & S5 H1E,2010,26(5):91-93

HE Qing-feng, LIU Jin-fu, YOU Ling-ling, et al. Study on
synergy preventive effect of polysaccharide and saponin
extracted from Momordica on hyperglycemia induced by
Streptozotocin [J]. Food & Machinery, 2010, 26(5): 91-93
Yang W G, Wang Z, Xu S Y. A new method for det i

of antithrombotic activity of egg white protein hyd
microplate reader [J]. Chinese Chemical Letters, 200
449-451

Sathler P C, Lourengo A L, Miceli L A, et al. Structural model

of haptoglobin and its complex with the anticoagulant ecotin

Chenistry, %29(2): 256-262
Dobrovolskaia M A. Nanopatticles and the blood coagulation

system [J'T. Nanomedicine; 2015, 8(6): 969-81

Zavyalova. E, /Kopylov A. How does association process
affect fibrinogen hydrolysis by thrombin? [J]. Biochimie,
2014, 107 Pt B: 216-222

L R IR, SH A 1 SR BUIBC AT L P 0 /N R 5 B
TSR F 7] A6 R 25 K455, 2014,37(5):309-313

(23]

[24]

(231

[26]

[27]

(28]

[29]

AN Jing, ZHAO Bo-chen, WU Qing, et al. Preventive effect
of combined administration of extracts from Danggui (Radix
Angelicae Sinensis) on colorectum cancer in mice [J]. Journal
of Beijing University of Traditional Chinese Medicine, 2014,
37(5): 309-313

B L 2B P 5 Loewe SRS HARBRMR
FrARJE & MR AS549 LA B RIAR DA
DR P PRI ] AR TB 2 24577 7441%,2016,4:293-298

PI Zhuo, LI Lin-na, YANG De-xuan, et al. Concentration
range of synergism addition and antagonism of combination

of salinomycin and sorafenib for.inhibition of human lung

cancer cell A549 calculated with loewe iso! method
pharmaceutical j al of Chinese tion army
[J]. Pharmaceutical Journal of C Liberation

Army, 2016; 4: 293208
XU R B, X B FRAEHL B 245 M B 3 ) 2 1 S 2
LA BRI BB AR R 42,2015,6:614-622
LIU Yu-qing, HU Ming, LIU Huan-qi, et al. Antibiotic
susceptibility test to characterize the antimicrobial dynamics
of antibi concentration by isobiologram [J]. Scientia
15, 6: 614-622

Dirkmann D, Britten M W, Pauling H, et al. Anticoagulant

Sinica.(Vitae),

effect 'of sugammadex: Just an in vitro artifact. [J].
Anesthesiology, 2016, 124(6): 1277-1285

Ashton J C. Drug combination studies and their synergy
quantification using the chou-talalay method-letter. [J].
Cancer Research, 2015, 75(11): 2400

Pavlova J, Fasano A, Sequeira A. Numerical simulations of a
reduced model for blood coagulation [J]. Zeitschrift Fiir
Angewandte Mathematik Und Physik Zamp, 2016, 67(2):
1-20

Qi X, Mao W, Gao Y, et al. Chemical characteristic of an
anticoagulant-active ~ sulfated  polysaccharide  from
Enteromorpha clathrata [J]. Carbohydrate Polymers, 2012,
90(4): 1804-1810

Maksimova V. Electrochemical evaluation of the synergistic
effect of the antioxidant activity of capsaicin and other
bioactive compounds in Capsicum sp.

Electrochemical Science, 2016: 6673-6687

extracts [J].



