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Extraction technology of total flavonoid from Caragana microphylla and its effect
on cerebral ischemia-reperfusion injury in rats
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Abstract: Objective To optimize the extraction technology of total flavonoid from Caragana microphylla (TFCM) and to explore
the protective effect on cerebral ischemia-reperfusion injury in rats. Methods The optimum extraction technology was detected by
orthogonal test with rutin as control and with the content of TFCM as an indicator. The middle-cerebral-artery-occlusion (MCAO) was
used to induce the focal cerebral ischemia-reperfusion injury model of rats. The influence on the ability of learning and remembering
and the effect on hemorheology were observed after ig administration with TFCM for four weeks. Results The result of orthogonal
experiment indicated that the order of factors which affected the extraction was as follows: liquid-solid ratio > concentration of
ethanol > extracting time > extracting temperature. TFCM could improve the ability of learning and remembering, decrease the levels
of blood viscosity (1), platelet aggregation rate (PAgT), erythrocyte aggregation index (EAI), and erythrocyte rigidity index (IR), and
increase the level of erythrocyte deformation index (DI). Conclusion The optimum extraction conditions are as follows: extracting
for 5 h at 60 ‘C with the ratio of 60% ethanol to medicinal herbs (40 : 1). TFCM could protect the brain of the model rat with focal
cerebral ischemia-reperfusion; It could be relevant to the role of decreasing blood viscosity.
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Table 1 Factors and levels of TFCM extraction technology

KTV ZEERE FRICEE/C Wl RN /A
1 50 50 30:1 3
2 60 60 40: 1 5
3 70 70 501 7

I E 1.00 2.00 3.00 4.0, 5.0. 6.0 mL 7> &
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Table 2 Design and results of orthogonal test
for TFCM extraction technology

. A B C D pSyyL ]
T LWk RREE WL EHRR %
1 1 1 1 1 0.582
2 1 2 2 2 0.727
3 1 3 3 3 0.935
4 2 1 2 3 0.879
5 2 2 1 1 1.068
6 2 3 1 2 0.643
7 3 1 3 2 1.032
8 3 2 1 3 0.623
9 3 3 2 1 0.766
K, 0.748 0.831 0.616 0.805
K, 0.863 0.806 1.012 0.801
K; 0.807 0.781 0.791 0.812

R 0.115 0.050 0.396 0.011

5 MCAO K RUI2% 21126871 (P<<0.01); TFCM
R v i MCAO K RU2E 2]
idIZfe 1 (P<<0.05 5 0.01).
24 PHEEB)LRERNEREXRMLARTEN
=AU

& 4. 5 nf WL, BOARSZR R RE ().
M/MREEEER (PAET) BETHE . AR TREL
(EAD. ZL4nfWitEfes (R BETH&E, 41
JEFREL (DD FEIK, B BAE RN (P<
0.01); BwJJCARZ . TFCM A, b w7 2 A
B K n. PAgT R ERFL, 4L 4liZ4L EALL IR
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H B A o
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Table 3 Effect of TFCM on learning and remembering ability of model rats (x +5)

a1 3 k(g k™) e s
ERPN 2R F3R DN
X I — 19.25+17.42 18.59+16.00 18.39+12.22 18.17+17.61
A - 79.544+22.02" 79.60+23.28" 84.214+19.60" 79.00%34.60"
i =] T A 0.0125  34.94+27.01% 32.41+31.36" 31.42+22.40% 30.43+33.10%
TFCM 25 62.40%32.95 69.491+32.18 61.50423.66" 64.151+32.23
50 44.52+27.60% 43.03430.43" 41.81+£27.88% 41.28+30.92"
100 28.47+18.44% 27.51£20.19% 27.19420.66™ 26.15+27.28"

Lyt "P<0.05

TP<0.01; SEMALLE: "P<0.05 "P<0.01, F4. 5[
*P<0.05 P <0.01 vs control group; “P < 0.05 *P < 0.01 vs model group, same as Tables 4 and 5
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F4 NHEEE)LRAEIMRE AR MGRERL/MEEERNEM (Xx+s5)
Table 4 Effects of TFCM on blood viscosity and platelet aggregation rate of model rats (x £ s)
AH 5l R/ §if/ (mPas) PAST /%
(gkg™") Is! 307" 200-s" n

of He — 25.46+0.77 5.42+0.31 3.5340.07 1.3240.07 45.76+2.96
A — 20784084  7.89+0.47"  446+0.08"  1.96+0.09"  65.69+4.59"
i =] UL AR 0.0125  27.65+0.19" 64720357  3.76+£0.07"  1.71£0.08"  56.49+3.74"
TFCM 25 28.43+0.90%  7.01£035"  3.84+0.06" < 1.79+0.10"  59.63+4.06™
50 26.77+£0.74"  6.75£0.42"  3.80+£0.07" 1.72+0.11"  57.67+£431"
100 2593+097%  639+£046"  3.72+£0.06"  1.57+£0.10"%  5559+4.58"

R5 NIHEEELEEFEEXRIMESHEME (X+s)
Table 5 Effects of TFCM on red cell parameters of model rats (x +s)
41 A FE/ (kg™ EAI IR DI
o} FE — 7.61£0.54 4.46%0.19 0.68+0.06

A — 10.75+0.79" 4.8940.17" 0.45+0.05"

Fif ] Tk 0.0125 8.83+£0.59™ 3.94+0.22" 0.69+0.08"

TFCM 25 8.24+0.63" 3.96+0.23" 0.68+0.05"

50 8.30£0.92" 3.994+0.22" 0.7320.06™

100 7.83+£0.58" 3.65+£0.17" 0.70+0.07"
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