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Effects of Buyang Huanwu Decoction on Hemorheology and Platelet Related Biological Indexes in
Hyperlipidemia Model Rats

LING Shuang, FENG Yuenan, LIU Siying, BI Yue, BIAN Jingqi, XIAO Hongbin, NIU Wenying (Basic Medical
College, Heilongjiang University of Chinese Medicine, Harbin 150040, China)

ABSTRACT OBJECTIVE: To investigate the effects of Buyang huanwu decoction on hemorheology and platelet related
biological indexes of hyperlipidemia model rats. METHODS: Male Wistar rats were randomly divided into blank control group (10
rats) and model group (40 rats). Blank control group was given normal diet, and model group was given high-lipid diet for 6
weeks at least to induce hypelipidemia model. After modeling, rats were randomly divided into model control group, positive
control group (simvastatin, 0.004 g/kg), Buyang huanwu decoction low-dose and medium-dose groups (3.5, 14.0 g/kg, by crude
drug) , with 10 rats in each group. Blank control group and model control group were given normal saline intragastrically,
administration groups were given relevant drug intragastrically, 0.01 mL/g, once a day, for consecutive 4 weeks. Thirty min after
last medication, hemorheological indexes (whole blood viscosity, plasma viscosity) , platelet adhesion related indexes [adhesion
rate, von Willebrand factor (VWF), fibronectin (FN)], platelet release related indexes [B-thromboglobulin (5-TG), platelet factor 4
(PF4)] and platelet fibrinolytic system related indexes [tissue plasminogen activator (t-PA) , plasminogen activator inhibitor
(PAI-1)], platelet parameters (PLT, PDW, MPV, PCT, PLCR), 4 kinds of coagulation parameters (APTT, TT, PT, FIB) were
detected. RESULTS: Compared with blank control group, the whole blood viscosity (low, medium and high shear rate), plasma
viscosity, platelet adhesion rate, the contents or levels of vVWF, FN, f-TG, PAI-1, PLT, MPV, PCT, PLCR and FIB in model
control group were increased significantly (P<<0.05 or P<<0.01) , and t-PA content was significantly decreased (P<<0.05).
Compared with model control group, the whole blood viscosity (except for whole blood viscosity of high shear rate in Buyang
huanwu decoction high-dose group), plasma viscosity, platelet adhesion rate, the contents or levels of vWF, FN, B-TG, PAI-1,
PLT, PDW (except for Buyang huanwu decoction low-dose and high-dose groups) , MPV, PCT, PLCR (except for Byang
huanwu decoction low-dose group) and FIB were decreased significantly (P<<0.05 or P<<0.01), while t-PA content (except for
positive control group) was increased significantly (P<<0.05). CONCLUSIONS: Buyang huanwu decoction can significantly
improve the pathological state in hyperlipidemia model rats by reducing blood viscosity and FN content, improving platelet
adhesion, enhancing fibrinolytic activity, improving platelet aggregation, inhibiting hypercoagulability and hyperplatelet release.
KEYWORDS Buyang huanwu decoction; Hyperlipidemia; Platelet; Adhesion; Release; Fibrinolysis; Rats
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Tab 1 Effects of Buyang huanwu decoction on whole
blood and plasma viscosity in hyperlipidemia

model rats(x=*s)

w3 ; fﬂ];,g/kg : %Iﬂl?ﬁfﬁ,m}’?s* ; Jik4: i
MEVER(105™) PHIER60s) FIER(20057)  mPass
SN RAL 9 720113 4584047 3841033 120£0.04
BRI § 079+221°" 555097 4ISH041°  134£007
it IR 70004 672E076% 4491043 3T3H02I 126007
MHELAREARE 8 140 64820577 470£064° 3874037 1231006
WEERAMARA 7 35 668£100%  439£038° 3714019 123£0.09°

T 525 FOWIRE UL, " P<<0.05, " “P<<0.01; SRERINT HRZH LA,
“P<<0.05,%P<<0.01

Note: vs. blank control group, *P<<0.05, **P<<0.01; vs. model con-
trol group,”P<<0.05,”P<<0.01
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F2  FMBAE X S RS MAEARE A R /MR B 2 0
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Tab 2 Effects of Buyang huanwu decoction on adhe-

sion rate, VWF and FN contents of hyperli-

pidemia model rats(x £ s)

A5 n Migkg B, % vWE,U/L N, pg/L
BELE 9 196111426 SI84£1038  2026%5.58
AR 8 BBEISSE EBTELET 3044£532°
PR AL 7 0004 18131933 4066+113.8%  21.64+742%
WHA A EA L 8 140 VAN 55744993 22451898
WEAARD 7 35 16581468 411376 24314705

528 OV BRL ELER, * P<<0.05, " P<<0.01; SIS HEZ L%,
*P<0.05,P<<0.01

Note: vs. blank control group, *P<<0.05, **P<<0.01; vs. model con-
trol group,”P<<0.05,”P<<0.01

3.3 #MPRIEFIFH R S RS M EERE Y K R M /MR AL AE A
BRI

523 PG B b BTN R KRR B-TG % ik il 2
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Tab 3 Effects of Buyang huanwu decoction on f-TG

and PF4 contents in hyperlipidemia model rats

(xts)
413 n A& g/kg FTG, pg/ PR, pg/L
S HARA 9 1562740 644220
BERIR R 8 2732+ 1146° 644£3.59
EERapE 7 0.004 14294548 6.47+3.94
AR T 8 140 1622626 5884327
AR R 7 35 143049.78° 4461063
T 528 (I R R, " P<<0.05; S8R BB 2H A, *P<<0.05

Note: vs. blank control group, *P<<0.05; vs. model control group,

P<<0.05
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F4 FPRERFHI SIS MERE KR PAI-1 t-PA R 2
B (x +5)
Tab 4 Effects of Buyang huanwu decoction on PAI-1

and t-PA contents in hyperlipidemia model rats

(xts)
A3 n FIE, g/kg PAI-,ng/mL t-PA, ng/mL
IR 9 26741702 1092270
LEBpoy 8 35994733 851+ 144"
TR AR 7 0.004 25.1245.03° 781188
I e AL 8 140 26514580 10.86+2.55°
IR A A 7 35 21314585 10,19 1.50°

T 528 A IR A, * P<<0.05; S5 RN IR 4%, P<<0.05,
#P<<0.01
Note: vs. blank control group, *P<<0.05; vs. model control group,

“P<<0.05,"P<<0.01
35 #MHEIERZ MBS MEZES KR /MBS
=21

Lz Fonk B L, ARG BE 41K B PLT \MPV
PCT ., PLCR 7K ¥4 i 3 F &% (P<<0.05 5 P<<0.01) , fil
PDW /K V- 22 R Ge 1124 L (P>0.05) ; A A X} HE 4
H# L 25 25941 PLT .MPV . PCT .PLCR (£IFH & F 311K
L BR AN ) KT BH A X BEZH PDW 7K T34 8 2 A1
(P<<0.058 P<<0.01),1E W35,
R5 FEERIZ E AR MR K R /MRS A

M (x+s)

Tab 5 Effects of Buyang huanwu decoction on plate-

let parameters of hyperlipidemia model rats

(xts)
43 n o fliE,gkg PLT,x10°L" PDW,L  MPV,L  PCT,%  PLCR,%
R 9 65384371 705+0.14 645+0.12 4041+187 353+041

TR 8 L1628 7284032 674+029° 4245£2.64° 433 1.06°
PRt 7 0004 665114337 69410307 6390207 38231617 333+ 101°
WHATAEARA 8 140 6712£527% 7031029 636+021% 3847+ 1.73% 3132087
WATAIGRESA 7 35 67502527 7012034 64540247 38.69+1207 371£1.05

T 58 PO HO R, * P<<0.05, 7 P<0.01; SR N IR HU AR,
'P<0.05,"P<0.01

Note: vs. blank control group, *P<<0.05, **P<<0.01; vs. model con-
trol group, “P<<0.05,*P<<0.01
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Tab 6 Effects of Buyang huanwu decoction on coagu-
lation indexes of hyperlipidemia model rats
(xts)

415
EIshpiE]

n HlE,gkg  APTTs TT,s PT,s FIB,g/L

9 1905£130 5830776 1036£066 197£0.16
B IR 8 2T6+482  6930+1744 14245063 2414057
PRI 7 0004  2039£237  8030£791 13654330 186+0.19°
HHA AR R 8 140 275241191 4050£2050 18121104 1.98+021°
HERAARAL 7 35 2695£1130 T000£1160 1634+578  172+043*

523 P IR R, * P<<0.05; SRS R4 H#, "P<<0.05,
#*P<0.01

Note: vs. blank control group, *P<<0.05; vs. model control group,
"P<<0.05,"P<<0.01
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