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Effects of compatibility of main components from Chuanxiong Rhizoma and
Astragali Radix on hypoxia damaged brain microvascular endothelial cells

YANG Zhen, ZHOU Hui-fen, ZHOU Peng, YANG Jie-hong, WAN Hai-tong, GUAN Min-guo, ZHANG Yu-yan
Zhejiang Chinese Medical University, Hangzhou 310053, China

Abstract: Objective To observe the protective effect of orthogonal compatibility of astragaloside IV (A), ligustrazine (B), ferulic acid (C),
calycosin (D), and ligustilide (E), the main components from Chuanxiong Rhizoma and Astragali Radix, on the brain micro vascular
endothelial cells ('BMVECsS) of SD neonatal rat damaged by hypoxia, and find out an optimized combination. Methods To prepare the
normal primary rBMVECs from SD rats, to establish the hypoxia model, and to observe cellular morphology after 4 h; The maximum
concentration of drug resistance was determined by MTT method. The compatibility of components was arranged by Lig (3°) orthogonal
design; The levels superoxide dismutase (SOD) was tested as kits instruction, the cells apoptosis rates and DNA stages were assayed with
flow cytometry, and the expressions of caspase-3 and caspase-8 in cells were tested by using the method of real-time polymerase chain
reaction (RT-PCR). Analyze the results of orthogonal test by using range analysis method. Results The orthogonal compatibility of
reagents could play an significant roles against the hypoxia damage of IBMVECs, improve the cellular morphology obviously, enhance the
activity of SOD, reduce the apoptosis of cells apparently, restrain the retardant of G;/S stage induced by hypoxia effectively, and decrease the
expression of caspase-3 and caspase-8 in cells. The analysis of test results shows that the combination with ligustilide 5 ng/mL, ligustrazine
10 pg/mL, ferulic acid 20 g/mL, calycosin 10 pg/mL, and astragaloside 10 pg/mL is the superior one. Conclusion The protective effect of
the compatibility with the main components from Chuanxiong Rhizoma and Astragali Radix on hypoxia-damaged rBMVECs is obvious.
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il (D): 20. 10. 5pg/mL, HEANEE (E): 10.0.
5.0 2.5 pg/mL. HMIEA BT Lig(3%) Witz
Yoy A R S A A TR SR 1.
3.3 ZLHAAR SOD JETEELEL

LixIAIAREL, B4 SOD ¥i5 14 B i b
R (P<<0.01); 1M 4545 2541 SOD 5 MR AR AL 41 39 i,
2. 3. 4. 5. 6. 9. 10, 12, 13, 16, 17. 18 /E/
BEF (P<0.0D). ZiRNE?2.
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Fig. 1 Cell morphological observation of r BMVECs
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Table 1 Composition in 18 administration groups

W pl(ugmL™)
A B C D E
1 10(D 5 5 5 25D
210 (1) 10(2) 10 (2) 10 (2) 5.0 (2)
310 (1) 20(3) 20 (3) 20 (3) 10.0 (3)
4 20 (2) 5(1) 5 (D) 51 25D
520(2) 10(2) 10 (2) 20 (3) 10.0 (3)
6 20(2) 20(3) 20 (3  5(D 25D
740 (3)  5(D 10 (2)  5(D 100 (3)
8 40 (3) 10(2) 20 (3) 10 (2> 2.5 (1)
9 40 (3) 20(3) 5 (1) 20 (3) 50 (2)
10 10 (1) 51> 20(3) 20 (3) 50 (D
1110 (1) 102> 5(1) 51 100 (3)
12 10 (1)  20(3) 10 (2) 10 (2) 25 (1)
13 20 (2) 5(1) 10 (2) 20 (3) 25 (1)
14 20(2) 10(2) 20 (3  5(1) 50 (2
15 20 (2 2003 5(D 10 (2) 100 (3
16 40 (3)  5(1) 20 (3) 10 (2) 10.0 (3)
17 40 (3) 10(2) 51D 20 (3) 25D
18 40 (3) 20(3) 10 (2)  5(1) 50
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Fx2 ZAMBSOD FME (x+s5,n=6)
Table 2 Activity of SOD in cells of each group (x + s ,n=6)

45 SOD/(U'mg ') 45 SOD/(U'mg ")

pagiit 65.17+6.64 9 57.29+7.59"

A 22.824+2.10"" 10 59.15+6.23"
1 24.61+1.20 11 38.55+0.14
2 59.9146.66" 12 48.42+2.96"
3 58.18+7.69" 13 437341117
4 59.744+521" 14 37.36+£0.57
5 47.05+£2.64" 15 36.69+1.39
6 50.874+1.25" 16 55.561+5.96"
7 36.32+2.21 17 53.934+4.99"
8 30.05+1.26 18 57.21+3.73"

xR °P<0.01; SHMAKE: “P<0.01, TR

#2P <0.01 vs control group; ~"P <0.01 vs model group, same as below

MO FHR TR Gy 40 B EL ) B R R, S S
LI 8. 2 3. 4. 5. 64 9+ 17, 18 4141/
T T3 N A P AR A B R A 1) 8. 2% (P<<0.01).
ZiRWA 3.
3.5 FLEAME caspase-3 #1 caspase-8 E[E FRKiX
SERFSé e i PCR 74 B-actin, caspase-3 Fll
caspase-8 JERIMH MG h& A “S” A, MEdiths 2
B, SRRk 87.04 835, 85.0 'C. HI
Delta-delta C1 25X 2% HE N FGX K BEAT AR 3 e
NS IR R, B ARXNT T XA caspase-3
A1 caspase-8 JEPR KA INEZE (P<0.01), %452
Y120 A TR 40 e caspase-3 Fl caspase-8
LR RIEFFAE, 4. 5. 8. 104 11, 12, 13 4140
i caspase-3 Fll caspase-8 JER AL TR E (P<
0.01). ZiRIE 4.

*3 HAMBPFRATERABBEARLILE (x+5,n=3)

Table 3 Comparison on early apoptosis rates and condition of cell cycle of cells in each group (x +s,n=3)

g I T 2/% 41 B B LA /%
G ¥ S 1 G,
i e 4.18+2.98 75.62+1.41 16.63+2.14 7.75+0.96
7Y 43.97+1.47°" 84.33+5.98"" 9.89+1.59%* 5.78+1.07°%
1 39.17+2.77 79.594+6.23 13.01+1.82 7.40+2.43
2 2042+4.12" 77.18+£3.56" 15.83+£2.67" 6.99+5.87
3 5.7241.18" 79.04+2.43" 14.06+1.03" 6.90+2.52
4 10.65+3.67" 76.35+5.37" 16.42+0.54" 7.23+1.89
5 32.08+£0.42" 78.46+1.91" 14.65+4.19" 6.89+0.77
6 30.73+1.10" 78.10+5.66" 14.88+2.57" 7.024+1.52
7 37.194+1.82 79.0040.39" 14.54+1.04" 6.46+1.67
8 37.59+3.71 78.16+£1.26" 15.05+0.93" 6.79+1.49
9 26.46+1.93" 77.46+2.83" 1535+2.71" 7.1942.69
10 25.03+2.117 79.5042.02 13.65+1.20 6.85+1.93
11 35.694+1.12 77.7245.09" 15.01+1.51" 7.27+0.65
12 31.041+2.68" 79.354+1.55" 13.66+1.96 6.9941.39
13 33.641+1.62 79.5943.58 14.05+2.66 6.36+0.81
14 36.24+1.82 79.76 +5.02 14.27+3.50" 5.97+2.57
15 36.461+1.54 79.8613.84 13.7942.88 6.35+1.44
16 28.74+1.53" 78.83+1.47" 13.97+1.75 7.2042.09
17 29.76+2.36" 78.9041.84" 14.30+5.18" 6.80+1.13
18 2596+1.15" 79.16+3.61" 14.95+1.05" 5.89+1.43

3.6 EXRWERRED

3.6.1  BEWHTE fHER S TAN, A RUES X SOD
TEPERI RN N HES S E>D>B>C>A,
PETT Z 2 BaD3B3CoAss X4l Bl T2 1 52 M 4% K/

iy A E>D>B>A>C, B TJ5 %2 E.D;3B3ACs;
X Gy 4 i LeAZ) R s e 4% KNIy A E>D>C>
B>A, BT %2 E.D,CiByAs: X S W4 g bLfsl
Wi m 4z KNP A E>B>A>D>C, 8T %E



+ 1330 ¢ ¢ %% Chinese Traditional and Herbal Drugs 35 46 % 25 9 # 201545 A
R4 ZLHMAE caspase-3 FA caspase-8 EEMFRIEDH (x+s,n=3)
Table 4 Analysis on gene expression of caspase-3 and caspase-8 of cells in each group (x+s,n=3)
e 5 DR AF R ik e LR ik 7
caspase-3 caspase-8 caspase-3 caspase-8
pagist 1.00+0.63 1.00+1.11 9 1.0240.26" 3.3140.69
IR 9.84+1.10" 6.88+1.42°° 10 1.7340.63" 12141277
1 430+1.317 3.16%0.67 11 15341317 1.4540.68"
2 1.10+1.03" 3.44+1.14 12 1.1940.66" 1.954+0.49"
3 1.1440.96" 4.33+0.86 13 4794091 1.19+1.64"
4 1.2040.62" 134%+1.117 14 6.26+1.60 1.394+1.23"
5 23741257 1.8441.07" 15 5.61+1.83 3.234+0.49
6 1.68+1.74" 3.7940.29 16 5.73+1.35 2.4940.66"
7 1.434+0.92" 4.57+0.95 17 7.3240.92 1.83+1.217
8 1.08+1.43" 2.15+1.19" 18 6.89+0.43 1.764+0.93"
x5 EXRITRESFE
Table 5 Orthogonal design and range analysis results
W kT SOD/(U-mg ™) MPMTH/ % G W% S HI40 1 /% caspase-3 caspase-8
B W7 YfE 22 W meE M MeE B WE BME W=
A 1 48.14 249  26.18 477 7873 0.15 1420 049 183 2.08 2.59 0.56
2 4591 29.97 78.69 14.68 3.65 2.13
3 4839 30.95 78.59 14.69 3.91 2.69
B 1 46.52 6.97  29.07 590  78.81 047 1427 058  3.20 036 2.33 1.05
2 4448 31.96 78.36 14.85 3.28 2.02
3 51.44 26.06 78.83 14.45 2.92 3.06
C 1 4514 3.64 2970 271 7831 0.59 1465 033  3.50 0.56 2.39 0.17
2 4888 30.06 78.79 14.61 2.96 2.46
3 4853 27.34 78.90 14.31 2.94 2.56
D 1 4082 1240  34.16 872  78.89 0.60 1444 044 3.68 1.03  2.69 0.40
2 4840 27.48 78.29 14.79 2.65 2.43
3 5322 25.45 78.83 14.34 3.06 2.29
E 1 41.94 13.18  33.66 9.53  78.95 071 1416 092  3.39 043 235 0.91
2 5511 24.13 78.24 15.08 3.03 2.08
3 4539 29.31 78.82 14.34 2.97 2.99

7 EoBoA3DoCys X caspase-3 FE PRI IR 152 M 4 K
INEFEH A>D>C>E>B, BN %E
A1D,C3E;3Bs; X caspase-8 Ji K21 152 M % K/
4 B>E>A>D>C, 84k )5 % /& B.E2AD;Cr
3.6.2 Zia-PATE BANEE (BE) XESRIRI R
Wi: MFE 5 FHH, X SOD. giEHT- . G, #i4l
Matbl. S HAgn bt 4 NMEbakidE, ZEARNERR
W2 ) g R, gl e 0 5 A PN T A 5 Wi s K T PR

#, HU B,y ZK-F 4y dctif s % caspase-3 #ll caspase-8
Kb, BANBERIRZEA K, HEE, KA
FERNZE. IR, b 7 ANMERRRYE, A ER L
B, KV et

JIEE (B) X &AEFRIIGEM: IR 5 B, X
SOD AN LA T4 KU, BB AP lf o {HFE, Xt
caspase-8 Fl S AU LI, 1175 W & S 4R
KIHZR . K 6 MEWREEEHIE, LI B, Mif.
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B ZRIR (C) X &ARbRIREmT: WK 5 FHil,
X6 MNEbRR U, BT BRI KB 22 AN 2 ds R ),
2 R BRIR AN s i fs R 3 . % Gy JH4H i
LSRN caspase-3 KU, BT BRI A& 5% M R T A 35
HX} caspase-8+ S HI4H Jfa Lb A RN 41 B 8 T3 K 1
R RN . X 6 NMEFREEA IS, FTE]
FREL C3 7KF R bt o

BEFEN (D) X &R WK 5 H
H, XF Gy HAgi et S WAL IR caspase-3
FKiLKYE, BEREEIE Dy HlUf; X SOD k.
AN TR A caspase-8 KiF, BEEFIHANE Ds
Uf, DyiRZ o X T AMRPREEA IS, B EH
D, /KF- R bt o

FEHT (A X &FRPRIIREm: R 5 FHil,
XTI P TR A caspase-3 IR K5, ¥ 1 H A&
LR A KV R delf, HOX caspase-3 ZRIA KL,
PR s s R R X SOD itk Gy
ML LLBIRN S 40 M bk if, SR TR A 52
Wi fpe AT DA 255 i FLX SOD v A Gy 1140 ffa LA
Kb, SEHH R RER KR, B A K
WARKZE. M 7 Mabr&EEHIE, PR
Ay IR R BT

IS & R F SRR R (255 90 0, 43 R
BP0 T %2 EoBoCsDoA, RIZEA N IR 5 pg/mL .
JIESEE 10 pg/mL. FIBEE 20 pg/mL. B o
10 pg/mL. B EEF Y 10 pg/mL.
4 itig

i AL 0 ) 995 IS B 2 £ B 25 K il it
1% M PR A i A B Se P ) oA, T
L7 R P 85 R Al TR % i L5995 1) 6, TBMIVECs
P 53405 2 i e ot 953 005 e 1 O SR DR,
rBMVECs i HLiIN " S AR5 i A TR AT ST
Eip ] =Y

BT CHEBIT R, AU 2 52 i D BE S A
IR Dl 6, DRI RS0, SIS L o 8% J00) & g v R,
PERALAIR, &I T “a s SEEh K2,
CPNE” AR B D7 FIBCAR R A A R B A A,
L FH LA 2 TR LAY T DL o IR T
RS N E ATV T R B RO AN, A YR
gy 7, NEEEGhE, BERETE I, MEETT
g Ry, EHE G125 Ik ET, S5y .
TERCAR, AN, NI UL . T RA
IRZRTTEE S 1 E5 AT R85 0l il i ) 5z 440 i P

WFgeaRaE! ", Ex R AR P A,
ARSZIGREIT T N A U8 IEAS 2 Ak
% rBMVECs M4 1EH o

P LA, RE AR R RS, PR Na'
Wi, KoM, AUMMErA R RS, Ak ek, 5l
KRG Ca" UL RS A0 M B 7, i fii B B ER, 7
AR A E I BE RTAEA P  (1) Z2 AN ARIR TR
ARV, SRR, 5 AT,
SOD &AL P — P BRA B I BE R il , A5
AT, SOD 3P ) i I [ 422 S e T A LA B4
HAEIIRE ). AT 2 M2 R ETDER, e
7N caspase JECA I D & 40 M R Tk B R B O EE
Fiftf, JLrh caspase-3 1E N EEMNY caspase, &
WSS ER TN 2 R s B SO, A
T S Sk IR s R A 5, ST
Caspase-8 150 Ja S AR AEAE L, AR AT 82 541
Ja iR Tl

ARSZIGHTTR Y], B B SOD v
S FIE T 45 caspase-3 Al caspase-8
SEHMRIEA BEER (P<0.0D), SHMLIHLL,
SRR T AP SOD WETE, MG T 41 i RE
AR, AR T A G/S WIRH AR LK caspase-3
A caspase-8 JEA ek, i) 1 4l A 0H T A
TR IBMVECs @4/ E IR, ANRIZS 252 AEAN[F]
IR HUEIZE S 23 (P<<0.01), R ZE
BHED T IEASIR K ZR, IREIEH EoByCsDoA, (B
BARNEE 5 pg/mL. IS 10 pg/mL. FIZERR 20
pg/mL. EE 5T 10 pg/mL. 2% % FHF 10 ug/mL)
HEMAE . i Bk, B, )1 S0 i
%) SD FLE rBMVECs S it B2 IR 1k
R, HLEIAT e 5 Or4 Al A e v, S A
FEIGERAES), AEI4 R T K.

AWML T 3 )15 20 R E R
I TBMVECs SEA 47 IR T B L, FF908
T T 25 B AR A LL ], s NI R
AT N FHER AL T AcH , (0 ELARGL )7 LU R iR AT
U, BCAZ T I 2 BRAE P AR 75 AN S B0 E

5% ik
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