Effect of arctiin on hemorheology of experim ental rats with blood stasis ayndrone
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ABSTRACT: OBJECTIVE To study influence of arctiin from seeds of Arctium lappa on hemotheology of experimental rats with the
blood stasis syndrone. METHODS The blood hem otheology parameters, Fib, aPTT and PT of experimental rats with the blood stasis
syndrone were evaluated using sem irautomatic biochem ical analysis. RESULTS Arctiin obviously decreased their high shear, middle
shear, low shear, the blood viscosity, red blood cell aggregation index, red blood cell rigidity index and reductive viscosity. Italso sig-
nificantly prolonged the time of aPTT and PT and lowed the Fib concentration. CONCLUSION Arctiin apparently ameliorated the
blood rheology abnomality and enhanced anti-coagulation effect on experimental rats with the blood stasis.
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Arctium lappa L., a biennal herb plant in Canpositag  dis
trbutes alloverChind . Iis seeds has been used as chinese tra-
ditionalmedicine for treament of the cold mumps measles

and throat sore' "

. Arctiin is one of themost i portant lignans r
solated from seeds ofArctium lappa. B iological activily of arctiin
on the treament of the acule progress nephritis chronic glan e~
lonephritis and nephritis was reported . Aretiin also has the

function of the enhancament of mmunolgical activity”], PAF

51

antagonist 7', antiinflanmatory *!, Ca™* antagonist and anti

'l In the present investigation we reported effect

hypertension
of arctiin on themain hanotheological indexes of experin ental rat
with the blood slasis syndrone and the invigoration of blood circu-
lation and anticoagu lation
1 M aterials and m ethods
11 Instunentation

UV spectra were obtained in M eOH. R spectra and FAB
mass speclra w ere respectively acquired on Shinadzu FT IR-8700
using KBr asmatrix and Zabspece m ass speclran eter using glyc-
ermlasmatrixk NMR spectrawere recorded n CD;0D using V ar
ian Unity NVOA 600MH z NM R spectran eter HPLC separation
was perforned n Delta 600 prepHPLC systan w ith 2690-photo-
Diode-A rray detector ShmadzuC preparatve HPLC cohmn
(10Mm particle size 250mm X 50mm) was used S500+ BAS-
IC Sem rautan atic biochean ical analysis( SECOMAM Can pany,
France). FASCO-3010B A utan atic B lood Rhean eter{ Chongqing
University Veiduo Instiute of Bioengineering). CD2001 Double
Channel Blood coagulation analysis( Sichuan M aysun Industrial
Canpany).
1 2 Chanicals

The standard arctiin cam pound was purchased fram National
Institute for the Control of Pham aceutical and B ological Prod-
ucts of Ching Na 0819-200203 HPLC grade acetonitrilw as ob-
tained fram Fisher Scientific( Fair Lawn, NJ USA). W ater for
the HPLC mobile phase was purified n a m ili) systen (M il
pore Bedfold MA). Adrenalin hydrochloride was obtamed fran
Southw est pham aceuticalsmanufactory Ca Lid (Na 030404).
PT (Prothrambin tmeg Na 090303A),
thramboplatin tme Na 070302A) were purchased fran BIOLA -

aPTT ( activated partial

BO Canpany i France
1 3 Plantmaterial

Seeds of A. lappa L. were purchased fran an authentic
Chongqing Can pany of Chiese TraditionalM edica A specmen
has been deposited in the hetbarim of Pham acognosy depart-
men| Chongqing A cadeny of Chinese T raditionalM ed ica
1 4 Isolation and purily

G round seeds( 4kg) ofA. lappa were Soxhelt-extracled suc-
cessively w ith hexang then w ith EOH. The EOH extractwas e-
vaporated to dryness under reduce pressure The residue was
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chram atographed by polyan idde cokmn w ithM ¢OH. The fraction
containing arctin was concentrated and refrigerated A white
participtate was obtained and further puried by use of Prep-
HPLC Themobile phase is acetonitrile and water( 357 65) at a
flow rate of I0OmL /m in The 10g ofwhite pow derw as yielded and
kentified as arctin( see Fig 1) canpared with UV, IR, MS and
NMR data of standard can pound

H
H3CO :
g :
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Fig1 Suucture of canpound
B 1 e
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15 Aninals

W ister rats | (330 £5) ¢ male  certificate No SCXK (YU)
20020004 ] were supplied by Laboratory Anmal Center of
Chongqing Academy of Chinese M ateria M edica They were
housed under standard animal laboratory condition Al experr
ments was conducted according to the NH Guide for the Care
and U se of Laboratory Anmal( N H, Publication No 80-23 re-
vised 1996). The experment procedures were approved by the
local canm ittee on Aninal Care and U se
1 6 Expermental ratmodel and tream ent

Seventy w ister big rats were divided mnto 7 groups at the
start of the experments The rats of the first group and second
group were laken as control and model group respectively Each
ral of control group and model group w as orally adm nistered 2mL
of distilled water for 7 days The rats of other 5 groups were orak
ly adm nistered arctin at doses of 15 3Q 60 90 and 150mg/
(kg* d) respectively Rals ofmodel group and treament group
weremade into the blood stasis syndrone model on 8th day refe-
ring to pPhamacological experments for Chinese Traditional
M edicine ™. Afier 24 b the bbod sanples were collected
fran belly aorta 3m 1 blood of then mnijected into heparinized
wbe rapidly and shaken gently for measuring blood viscosity
plasma viscosity red blood cell aggregation index red blood rr
gidity ndex red blood ability out of shape and hanatocrit ete
2 Om L of the blood samples injected into wbew ith citric acid so-
dium ( 1: 9 V /V) and shaken gently formeasuring PT and aPTT.
1 7 Dala analysis

Results were expressed asx Xs  and statistical analysis w as
carried outl using i-lest
2 Results
2 1 Effects of arctiin on hanotheology w ith blood stasis
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As shown in table 1, arctiin at doses of 30mg/( kg*
60mg/( kg d),90mg/( kge d) and 150mg/( kg*

d),
d) respec-
tively had significant improvement in whole blood high shear,
middle shear, low shear, plasma viscosity, reduced viscosity,
red blood cell aggregation index and rigidity index compared with
model group. The best doses arrange is 30 ~60mg/kg.

Tab 1

Red blood cell rigidity indexis very important parameter
used to measure the red blood cell abnomality. It is one of the
main reason to cause blood stasis in blood cycle-system, especial-
ly blood micro-cycle. In the present study, we found arctiin had
the function to prevent red blood cell from abnomality. The re-

sults indicated arctiin had a great role in improving blood stasis.

Effect of arctiin on hem otheology of experimented rats with blood stasis( 7 =5, x £s)

1 (n=5,x%s)

Group 1, 1, n, Np RAI RV HCT RI7
control 4.10 £0.08 5.12%0.51  10.21 £0.89 1.07*0.11 9.77%1.39  8.98 £1.59  0.40 £0.08  7.95 *1.23
model 11.31 1,247 12.77%£2.05° 18.04%*2.13" 1.14F0.10 5.87%1.26" 20.86*1.26" 0.54F0.07 17.96*1.59"
arctiin (15mg/kg) 11.07 £1.62  12.55 *1.03 17.03*1.21 1.1030.10 15.05=+1.23 21.89%0.13 0.40+0.06 18.92*1.82
arctiin (30mg/kg) 6.40 £1.98""  8.11 £1.22*" 13.11 £1.32" 1.01 20.10 11.98 +1.43"" 13.17 £1.53*" 0.41 £0.07 11.87 %1.49""
arctiin (60mg/kg) 6.16 £1.73*"  8.03 £1.32*" 12.96 +1.26" 1.11 20.09 12.18 +1.27*" 12.95+1.39** 0.46 £0.07 12.14 *1.41*"
arctiin (90mg/kg) 7.54%1.89"  8.67%1.32"" 14.01 1.39"" 1.12£0.08 12.75+1.53" 12,54 *1.19"" 0.43%0.06 11.82*1.54""
arctiin (150mg/kg) 8.21 £1.98"  9.48 £1.63" 15.02%1.81" 1.1030.09 13.22%1.54" 13.04+1.34"" 0.4430.05 13.54 £1.78"

" P<0.05,"" P<0.01 Vs control group; " P <0.05,"" P <0. 01 Vs model group. T, = high shear; N,, =middle shear; T, = low shear

Np = plasma viscosity

HCT = hematocritt RV = reduced viscosity; RAI = red blood cell aggregation index; RI = red blood cell rigidity index.

2.2 Anti-coagulation effect of arctiin

Two main parameters, aPTT and PT, which reflect the
function of blood coagulation system, were detem ined to observe
anti-coagulation effect of arctiin. The aPTT was mainly reflected
the function of endogenic grumb system, which especially had
strong relationship with coagulation factors such as Il a. V. VI
and X II . The PT was mainly reflected the function of exogenic
gmume system. As shown in Table 2, when arctiin was orally ad-
ministered at doses of 30mg/kg and 60mg/kg respectively, the
index PT and aPTT were prolonged in comparison with model
group( P < 0. 01 ), and the content of Fib was significantly
lowed. These mesults showed that arctiin invigorated blood circu-
lation and improved high grume state of experimental rats with

the blood stasis syndrone.

Tab 2 Effect of arctiin on coagulation factors of experimented
rts with blood stasis( n =5, % Ts)
2 (n=5,x%s)

G roup PT( s) aPTT( s) Fib(g/L™ ")
control 24.8 1.8 35.7%1.4 2.55 %0.39
model 13.9%1.37° 22,1 £2.0°7  4.02%0.45"
arctiin( 15mg/kg) 15.9%1.2 24.8 *1.1 3.98 £0.56
arctiin( 30mg/kg) 25.1 £0.11*" 46.5 £2.2"" 2,49 *0. 41"
arctiin( 60mg/kg) 21.7 £1.22%* 34,9 £2.2**  2.69 *038"*
arctiin( 90mg/kg) 18.6 X1.73  24.6 *1.4 3.49 0.56
arctiin(150mg/kg) 16.2£1.42  22.9%*1.8 3.78 £0.58

" P<0.05,"" P <0.0l Vs control group; “*P <0.05,** P <0.01 Vs
model group
3 Discussion

Seeds of Arctium lappa has been used as Chinese traditional
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medicine for treatment of the cold, mumps, measles and throat

sord '

. Lignans isolated from seeds of Arctium lappa are the ef
fective part. Arctiin isolated from the lignans is main effective
component. In this present investigation, we found that arctiin
had significant effect on whole blood high shear, middle shear,
low shear, plasma viscosity, reduced viscosity, red blood cell
aggregation index and rigidity index. Arctiin also obviously pro-
longed indexes of prothrombin and activated partial thrombopla-
tin, and lowed the content of Fib. These results indicated that
arctiin invigorate and improve blood circulation. Lwakami et al
(1992) and Kazuo etal (1986) mreported PAF antagonist, Ca’
antagonist and anti-hypertension. Furthemore, the present stud-
ies phamacologically shown that arctiin will play an important
role in treating vascular dieases.
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