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Abstract: Objective To optimize the extraction process of modified Xionggiong decoction, and to evaluate the
effective dosage and safety of the medicine by pharmacodynamic experiment and acute toxicity test. Methods
Alcohol-reflus extraction process of volatile oil, walnut oil and non—volatile components was optimized with orthogonal
test, while the concentration of alcohol in the test of water extraction and ethanol precipitation after volatile oil
extraction was investigated with single factor experiments. Focal rat brain ischemia model was established to screen the
effective dosage of the medicine extracted from modified Xionggiong decoction, and mouse acute toxicity test was used
to inspect its safety preliminarily. Results Optimal extraction process of modified Xionggiong decoction was as
follows: Rhizoma Chuanxiong and Radix Angelicae Sinensis were crushed and screened through mesh size of 10, the
mixture was soaked in 10—fold water amount for 4 h, the filtrate was concentrated and the medicinal residue was in
reserve after extracted with steam distillation for 6 h; walnuts were crushed into rough grains after heating at 150 °C
for 1.5 h to remove the enzyme, the coarse powder was extracted by soaking with 4—fold amount petroleum ether for
four times, 40 minutes for each time, and the medicinal residue was in reserve. The dregs of the decoction were

extracted with 10—fold amount of 70 % ethanol for 3 times, one hour per time. Effective dosage of the extract for
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protecting rat focal brain ischemia was 3.78 g-kg™, which was equal to the daily dosage of 42 g of dried medicine for

a person weighed 70 kg. Minimal lethal dose of the extract in mice was 120.96 g-kg™, which was equal to 201.6 times

of 70 kg person's daily dried medicine expenses. Conclusion The optimized extraction process for modified Xionggiong

decoction is stable and feasible, and the extract is safe and effective to protect focal brain ischemia.

Keywords: Modified Xionggiong decoction; Orthogonal test; Extraction process; Focal cerebral ischemia; Acute

toxicity
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Table 1 Factors and the levels for volatile oil extraction process

orthogonal design

A B C D
e AFPRE BRI RWEE e SRR b
1 YW 8 0 3
2 10H 10 4 6
3 20 A 12 8 9

®2 BRBEREZXEER

Table 2 Volatile oil extraction orthogonal experiment results

e S FER IR IR
A B C D /mL kg™

1 1 1 1 1 2.73

2 1 2 2 2 6.74

3 1 3 3 3 5.88

4 2 1 2 3 8.11

5 2 2 3 1 533

6 2 3 1 2 6.38

7 3 1 3 2 8.11

8 3 2 1 3 8.17

9 3 3 2 1 5.48
K, 0512 0632 0576 0451

K 0.661 0675  0.678 0.708

K 0725 0591 0644 0739
R 0213 0084 0102 0288

*3 EEZMREREXZITHAENTE
Table 3 Analysis of variance for volatile oil extraction process

orthogonal design

FEKRE  BEETHM A FAi N

A 0.072 2 7.20 P>0.05

B 0.010 2 1.00 P>0.05

C 0.016 2 1.60 P>0.05

D 0.149 2 14.90 P> 0.05
REE 91.110 2

(35 Foosca, z>=19-0; Fooa, 2>=99-Oo

2.1.1.2 BAERE JIE SRR 3 4y,
Wk 10 B, 10 f57Ki29H 4 h, #2206 h, Wk
PR, THERBUR, 25 B LY R BUCR
6.74 mL-kg", RSD 4 2.60 %. iM% T 2.5 BA
V=R
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TS 45 5 )1 25 5 S 3 e 1 T e e
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TR PR IR R R A AR,
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1 mL 7% 20 pg B9, BRIASXT AW . e T2
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05 g, K%M, BREHIVIE T, RKEMA 70 %
HEE 50 mL, %78, FoE i, EREE 30 min, X
A, FFRERE, H 70% F EEAN R R, B
5], WYE, BUCIEW, JERL, HRERuEW, RPN,
VW o 43 WA 25 W BT BRI S R IR R R A
20 L, FTEAWAHETEL, SEFTAHICIE o

PR IS5 209, % LR RE, &
FRERBUE K, UEL, JEMERZE 600 mL, HUERK
By 100 mL, 45 EHIXT N 1.05 ~ 1.10, F4i8
WO AN ZEE R 80 %, 70 % 60 % . 50 %
40 DHIBEDIHENE . B E 24 h, HDE, BT
W B R E TR LT, KIEZET, 105 C
T3 h, BTESTAH 05 h, HERFE, 5T
LR TESE,

TERFE(%)=(RF P (g) x 600 mL)/(JI|E 5
M2 TR (g) x 100 mL) x 100; Bl BR R 42 UK
(mg-g™")= FTER AR % 1 (mg)/ N5 5 24T 250 L
(g)o

FEUTIR R 70 %75 2] B3R5 h B 8RR & i
. TLAERETTHREE N 70 %, W3 4.

®4 BRIZME

Table 4 Progress optimization of water extraction and alcohol

precipitation
WS EIURE /% TR % PIBIRARICE fmg- g
1 80 5.21 0.23
2 70 6.32 0.27
3 60 6.44 0.20
4 50 8.24 0.14
5 40 9.32 0.11

2.1.3 ZHbmE IR TS5
2.1.3.1 IE3CIRE B R, T A 150
CEMT, 15 h KGO KBS ke 2
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Table 5 Factors and the levels for walnut oil extraction process

orthogonal design

A B C

A T RONR B BN i BRRAH
1 2 30 3
2 3 40 4
3 4 50 5

#6 ZHtMERERREER

Table 6 Walnut oil extraction orthogonal experiment results

e K== Y [STERINES
A B C D /mL-kg™

1 1 1 1 1 413.5
2 1 2 2 2 452.5
3 1 3 3 3 458.1
4 2 1 2 3 471.2
5 2 2 3 1 513.1
6 2 3 1 2 519.0
7 3 1 3 2 523.2
8 3 2 1 3 522.4
9 3 3 2 1 539.2
K, 44.137 46.930 48.497 48.860

K, 50.110 49.600 48.763 49.823

K 52.827 50.543 49.813 48.390

R 8.690 3.613 1.316 1.433

P AT R, MM ICA BRI
Bk 23 BCR N 520.7 mL-ke”, RSD N 0.22 %,
WERNZ T AR A EE

214 LPFERRTZS8E

2.1.4.0 IEACIRES o 4 BUE 2 ARk 12 4y,
9 Py EAS IS, 3 BERIE IR . B E I
MIHZGE S 2, S o Oy, MR IE AR,
PIBTERBRIEBCRNFE R, LACBERIE | AR, 2
i) . RECHE SRRl Uk, et T
HZEKF, W3R 8. I LHE R RN 9, 25
HriLa& 10,

TERE (%)= THERE (g) T2 8
(g) x 100; FIZRIRFEHCR (mg-g)= PTZRRR & 2 (mg)/
AT 23 I (g)

H AT, £ R A ASB>C, Ui
ARFZE., DERH B EEZMAE, B, CHETL
WEVER M, 25575 IR R AR R I T A 240k
AB,CD;, HI 10 f5E 70 % FEEEH 3 ¥k, £ 1 h,
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Table 8 Factors and the levels for orthogonal design of extraction

with ethanol

A B C D
B
A e % SO AR T BRI R
1 50 2 10 1
2 70 1.5 8 2
3 920 1 6 3

x99 ZERREXKEER

Table 9 Results of extraction with ethanol orthogonal experiment

x7 ZkimRBRIEXRZITHFESTER
Table 7 Analysis of variance for walnut oil extraction process

orthogonal design

TR BT H F{E A

A 118.577 2 40.79 P <0.05

B 21.075 2 725 P> 0.05

o 2.907 2 1.00 P> 0.05
W#EE 2910 2

(I: : ans( 2, 2)219-0; Fom( 2, z):99,()o

2.1.32 BUERE AP COPATRRE 3 i, KB, R
M MRy, A 4 i Ak, R 4
U, W40 min, GIF 4 RERBGR, 85 CHEIMN

. % T PRI 44
A B C D R/% Kimgg' A8
1 1 1 1 1 5.53 0.26 50.69
2 1 2 2 2 7.69 0.31 65.88
3 1 3 3 3 6.43 0.48 74.86
4 2 1 2 3 7.89 0.67 99.11
5 2 2 3 1 5.50 0.37 60.40
6 2 3 1 2 8.07 0.65 98.21
7 3 1 3 2 3.01 0.39 49.84
8 3 2 1 3 4.29 0.44 60.67
9 3 3 2 1 2.36 0.25 34.09
K, 63.810 66.547 69.857 48.393
K, 85.907 62.317 66.360 71.310
K, 48.200 69.053 61.700 78.213
R 37.707 6.736 8.157 29.820

T ZRETRR = THR/ &R THNER x 04 x 100+ PIELRR IR /
BT B 5 IR x 0.6 % 100,
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Table 10 Analysis of variance for orthogonal design of extraction

with ethanol

HERE  EEVHM I EE F1E A

A 2 153.727 2 30.963 P <005

B 69.559 2 1.000 P> 0.05

C 100.473 2 1.444 P>0.05

D 1 462.062 2 21.019 P <005
REE 69.560 2

T Fos20=19.05 Foo22=99.05

2.1.42 BUFRE A BIE IR 3 M) M
it S 2, EIRUREE, 10 5 70% 2
BEPRER 3 Y, AR 1 h, $EBOR L Bk 4 =T
B, MRS, 4R TEERNTY R 7.62 %,
RSD J 3.37 %, F[ZR1R 42 BORFHIME 0.67 mg-g,
RSD 4 230 %, EMZ T A5 HAEE .

2.2 HBCERIR TR S 2R T AL
PRl b2y, TR S 2R .

2.2.1 2R R TR I

22.1.1 JivE HUkEME Wistar KR 70 2, FEHLS N 7
4 ABRFARLL, BRI, Z35mmkdre . b K5
WA, MHrEZGR A, H4 10 1. KRGS
TR AR R o 7.56, 378,
1.89 g-kg™'; FHPEZGFIE M 10.8 mg-ke; BFARAE
BRAV 5 T SRR IRKIE S o DL LS A 25 IR B
10 mL-kg”, BRH#EH 11K, &L d.

Zyfa, KR s 7R K A S 10 mL-kg!, JiR
figs AL R, 2% SCHRI Dy i EA T IR B b it ke
AR BTFARARFAEA ML, HAaAERE
M, MLHARIE 1 h, Do E R, K1TF
ROFBEARIG 1 h, BZERRTFHL. WA ETH
R B . FARJG 24 h, 288 Kuluz 25053 br i
FISCRRIT PR UED, SEATHEAT 2= T 9%, 17
RSEAIEH (04r); T4, ZEMEITIRGESE 2RI (1
4y); M, mifrifmZEmiiE (240); V&, mk
RN (3 43 )5 V&, RBEIEFATEM 53). W5r)E,
MR BESCHRVEAT IR ZH SN TTC Yy, THE MR ZEE R . i
PR EAE (% )= 40 i (g )/ A (g) x 1005 figi 15 %€
TE (% )= AEAE AR 4 21 (o )/[ (R ST A 412 it ()
+ IEH A2 s (g)] x 100,
2.2.1.2 5% Jay b i e o A 7R R R 25 ) i s A i AR
MIsgm  SACRIZLERES, ESRA IR T 25 4K B bl
ZFT Ny A G (P < 0.05), Hirp
Rl 2 54 EH G #E (P < 0.01), 35500

R AR ST L, R AFITFE X
(P<0.01). SEFARAE, BARIA KR ML
Fiar, PR & A G A ARt | K % R] g 2
I SN T A LN (P < 0.05), i HARE R i
BT o B SN 3R e 2 SRy i e i A AR K
FRA il 2L 2T R 1S i Yy e e SRR 2 L 2 A St
FHEX(P<0.05) , TTC Y25 ml A1, SHAA
B, BRI NINR T 45 4 B PH 24 L YA RE RS A 00 i
FEZEIERE (P < 0.01) ; S5k, hEd S
FHEEZG A A, ZRA%2EE X (P <0.05), L3k
11,

R 11 JRAXBAEMERIKRBIRM (v £s, n=10)

Table 11 Effects of each group on local cerebral ischemia in rat

A5 HI ke MAATHFVES 157 itk LA /% FEZENEH 1%
BFAR4 - 0.00 +0.00 0.418+0.037  0.00+0.00
HRIZE - 3.56+1.57 0.473 £0.045"  27.56 +4.70

PHbEZ201 00108  157+089°  0446+0033 1472+541"
EEmERlEA 7.56 142+0.53" 0.451+0.031 12.71 +5.52"*
HErmhalimd 378 128+0.69™  0438+0.044° 13.58£7.12
EEWIHEA  1.89 168+087°  0457+0050 15.64%635

W ST ARMILE, P <005; SHEALE, P<005, “P<
0.01; SHHMEZEALLE, “P < 0.05,

222 2

2221 ik AR SRR ICES R EEUE
(LDy), #EmizEZrhliegan, sivh ks
2 (MLD )ik 5. ExCRse: RAM/NR 40 B, B
BLAr R 25 253k 5 el fnas (A 0t R4, BE4H 20 H,
MR SCIRTTAS AR 12 h, DIAEZGH 3.024
gomL (e RMR B ), 25 PN HR A W 2808k, 4 -/
A% 40 mL-kg ' VEH . L2424 3 IR(EEMR 8 h 4524 1
), BKICFEZYE 15 min, 30 min, 1h, 2h, 4h,
8 h M5B K W TEME RN B BET I L, BRI SR AT
/NI, FET S RIZ K, IR RER 32 ZE T
AR,

2222 —MIEN MR WIE F%, 1 hJ5IE
WIREYOK, 4H20)5 14 d NBMO, 153, KHeRE.
TARYIER, RV HICRET, (ER
W, BT AX B, sdElTIES,
JE 1, 1 d NA/NRHER s RWEZ Y 3k, RIL
ANERIET B IR, TR R SR
MLD 2} 120.96 g-kg™, A4 Tl K 70 kg B AL
JTRBTE H R 201.6 5. — Ak /NEL MLD 4
TR R TR 100 A5 LA _FIE Ry 22420, 4zt
T A G R Z o i st AR, w2 R



P HH B EIEREE 2014 511 A% 25 5% o A

755

10
8 g
K] w24
=
% ° m s P AL
K 4
%
2

01 2 3 45 6 7 8 9 1011 1213 14
t/d

B 1 BIFZmMRTRERX R & REE LR
Figure 1 Effects of extract of modified Xionggiong decoction on

weight changes of mice
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A e, R4 K, K 40 min, XIE
ML E 25 A IR Rk S 25 10 £ &
70% 4RI 3 W, R 1 h, B 3F SR IS
SRR, Pk ORE, AR TRE . s
T ESER 13.1 %, RSD K 1.17 %, BFIEIRF
HRBCE R 0.77 mg-g™', RSD 4 2.69 %,

el R B R Rt —

3 Tt

ARSI R EASIRE, LA T 32 0l g
B, B0RE S SR IR BRI T 200 . O & ih$e
B 3 YA 10 B, hn 10 KR
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TETE O o QORZMRIREE: kSR 150 CFm
P15 h, MEERMUE, A 4 58 AmEE, R
B4, IR 40 min, JEHEILE . QZyik s X
JNE . YA 2578 & I3RS 253 A 10
i 70 % FEHRI 3 K, RFR 1 he @WK 17K
PERESEERE , IRATE R ; FS RN . AR
5,

ARHIF 3 3 24 0 R SRRy ke A e I A AR ) 2453
2SR IE /N 2 RS, X2
TRy $EECT 2004 T 0 AR R o 790 O e 00 R
B, B RBC e . .y IR f Ek
T P R R R b A i IR TR b 24T R A L AR B
B, FAE €3 I A AR e . Hoh, &
50 P ] I M SRy kP G et R R e
REBADUEIR , IFUER AR AR TR K i, e rp ) e
e . EESAINR T AR 3.78 ke,

P e IR 70 ke B EEH SR 42 g0 /DREME
TR g5 120, /N MLD & 120.96 g-kg”, #H
TR 70 kg BB TR BT H &/ 201.6
W, R TR A ERE A, nT I RN
SEERAIESE

ARSI UG RS SR IR T $E BT 2 420
BRAEESEWA L, T IECRE ST, e AR
WP ESE, WEORIE T 5525 A s
SRR AT, OO TAOE I . FNE 5
B LRl TEEE ML T e . R nlAT,
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