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[Abstract] Objective: To evaluate the effect of Astragali Radix (AR)-Angelicae Sinensis Radix (ASR)
drug pair on supplementing Qi and activating blood circulation in rats with Qi deficiency and blood stasis and
provide a theoretical basis for clinical rational medication and identification and quality control of compound
pharmacodynamic substances from the three aspects of characteristic map, identification of pharmacodynamic
substances, and comparison of blood components. Method: High-performance liquid chromatography (HPLC)
was employed to establish the fingerprint of AR: ASR (3:1), and ultra-high performance liquid chromatography-
Q-Exactive Orbitrap-mass spectrometry (UPLC-Q-Exactive Orbitrap-MS) was employed to analyze the
ingredients of the decoction. Adult male Wistar rats with SPF grades were selected and randomly divided into a
blank group, a model group, a 3: 1 group, and a 5: 1 group. The rat model of Qi deficiency and blood stasis
syndrome was prepared by controlling food intake and swimming in cold water every day. In parallel, each group
was given medicine (or water) once a day. The dose of drug groups was 10.2 g-kg', and the model group and
blank group were given the same amount of distilled water for 15 d. Animal behavior, body weight, whole blood
and plasma viscosity, thymus index, spleen index, the levels of adenosine triphosphate (ATP) , adenosine
diphosphate (ADP) , von willebrand factor (vWF) , and ATP/ADP value in serum of rats were recorded. The
morphology of vascular endothelium was observed by hematoxylin-eosin (HE) staining and scanning electron
microscopy. UPLC-Q-Exactive Orbitrap-MS was used to analyze prototype and metabolic components in serum.
Result: The fingerprint of AR-ASR drug pair (AR-ASR 3:1) was established. UPLC-Q-Exactive Orbitrap MS
identified 49 chemical components in vitro and preliminarily identified 11 prototype components absorbed into
blood in vivo. As compared with the blank group, the body mass decreased significantly (P<0.01), the whole
blood (high shear, middle shear, and low shear) viscosity and plasma viscosity were significantly increased ( P<
0.05, P<0.01) , the thymus index and spleen index decreased significantly (P<0.05, P<0.01) , serum ATP
content decreased significantly (P<0.01) , ADP content increased significantly (P<0.01) , ATP/ADP value
decreased significantly (P<0.01), and vWF content increased significantly (£<0.01). The results of HE staining
and scanning electron microscopy showed that the vessels were partially damaged, showing the structural
disorder of the intima, the bulge, defect, and roughness of the endothelium, and the obvious cell adhesion and
migration in the model group. As compared with the model group, the body mass also increased significantly (P<
0.01). The results of whole blood and plasma viscosity showed that the whole blood low shear viscosity was
significantly decreased in the 3: 1 group (P<0.05). The results of thymus index and spleen index showed that 5: 1
group significantly increased the thymus index of rats (P<0.05). The results of serum ATP and ADP levels
showed that the 5: 1 group had more significant effects on ATP and ADP levels (P<0.05) , and both groups
significantly reduced ATP/ADP values (P<0.01). The results of serum vWF level showed that the vWF content
in the 3: 1 group decreased significantly (P<0.05). The results of HE staining and scanning electronic
microscopy showed that the damage of vascular endothelium was improved in the treatment group and the
structure of intima was neat. Conclusion: AR-ASR drug pair can improve the macro and micro indexes of rats
with qi deficiency and blood stasis in the 3: 1 and 5: 1 groups. Overall, the 5: 1 ratio has a better effect on
supplementing Qi but 3: 1 ratio has a better effect on promoting blood circulation.
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vascular endothelium; pharmacodynamic substance
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Table 1 Source of Astragali Radix and Angelicae Sinensis Radix
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Fig.1 HPLC of Astragali Radix-Angelicae Sinensis Radix
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x2 BE-HAXNAREMFE G+s,1=6)
Table 2 Effects of Astragali Radix-Angelicae Sinensis Radix on

whole blood and plasma viscosity in rats (x+s,n=6)
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Table 3 Effects of Astragali Radix-Angelicae Sinensis Radix on

body mass, thymus index and spleen index in rats (x£s,7=6)

kS,

R5 BHE-HAXNKRMEvWFEEHEM (+s,7=6)
Table 5 Effect of Astragali Radix-Angelicae Sinensis Radix on

serum vWF content in rats (x+s,n=6)

. ) NG IV J 6 % IR I 6 %
24 51
/g kg’ /g /mg- g’ /mg- g’
S H4Y 393.37+13.89  1.56+0.14 2.65+0.21
2 273.83+6.612  0.93+0.17°  2.27+0.24"
3:14] 102 322.1546.85%Y  1.17+0.28 2.44+0.24
5:140 102 316.81+18.57"  1.22+0.04"  2.53+0.20

3.4 X7 ATP . ADP .vWF & & } ATP/ADP {725
Ry 52 A A B AL K R ATP & i 1
F AL (P<0.01) , ADP & & & % T & (P<0.01) ,
ATP/ADP A i 2 P& L (P<0.01) ; 5B A 20 AL, 45
G I RE T R ATP K- Horp 51 24 22 5% A7 e it o
L (P<0.05) ; fEMAR ADP K, Hih 5: 1 H2ERA
4t 1t 2% B X (P<0.05) ; fig F+ = ATP/ADP {H (P<
0.01). W34,

F4 FHE-LHAXM KR ME ATP. ADP & ATP/ADP {E K % I

(x+s,n=6)

Table 4 Effects of Astragali Radix-Angelicae Sinensis Radix on
serum ATP, ADP and ATP/ADP values in rats (x+s,n=6)

2150 Al Iﬂ: ATP/ng-L"! ADP/ng-L" ATP/ADP

/g-kg

2 H4 4753.39+415.60  409.13+£36.98  11.66+1.06
AR 2 4037.79+356.49”  465.79£40.00”  8.69+0.71%
3:140 102 4437.19+294.76  431.24+29.18  10.30£0.59"
5:140 102 4470.48+306.96” 423.64+29.24% 10.56+0.48"

2 P R, R K B VW A B 3 T
(P<0.01) ; 5545 7B 20 FH LE , 45 25 41 3 BE %Ik vWF K
TR 3141 A S R X (P<0.05)

2151 /g k! VWEF/ng-L"
ek 2206.08+60.09
HER 4] 2409.50+51.017
314 10.2 2 288.16+130.50"
514 10.2 2 343.48+102.84

3.5 HE XA HEMEME LS HERGOLRE
R, 28 PG 3 h koo B 45 4G E Rk,
B % B 57 B TC B G 5 | Gl A5t B 4N i G B 5 AT A 4
DI BEE 5 R 25 L, 9 B A, e 5 45 25 41 R [ R
M, LK 2,

) A |
T&ﬁ;"«‘

2 S

WA S HY4 B AN Co3: 140D, 5: 14 (K3 )
B2 BXR-HANAREEIRFEZESHE W (HE, x400)

Fig. 2 Effect of Astragali Radix-Angelicae Sinensis Radix on

pathological morphology of rat abdominal aorta (HE, x400)

FH B Es R won 25 A 3 3 bk &

SERE L REDEH  HESEE ST B AL HES , JC 40 M 7
Bt Ko 3 B 5 A5 TR 20 D B 40 405, 3% THDRLRE L 25 0 AL
20 e 7 B AT BH 0 5 45 20 24 A N R B A AN [
ek, LI 3,
3.6 UM M A K B VG 25 WAk aE o b B
MU (30 1) FEEA BN N FE S B AF 2R AL
R R BB IS o AR O b B S SOk
A543 AT EGE 120 e e s 49 AN iy o Hh A B
2 20 4> ¥ &0 74 BAT I SAS A HLER 74, B
FKan /M L HAT Y 64 HE i B 78X
] DL 5 56 1 i RS b ek

6 R I B A3 R AT A BT, SRR S T
11 o J 28 1 4 W A i (MO~MTL) |, 7 Ff AR i 7=
(M12~M18) o Hrfr J5i 8 bl 45 v A7 4 F i 1 288 1 4
AFPRTEE IR R UL, 1 R R R

. 33 .
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B3 BEE-HANAKRMDENEES

Fig. 3

D
A8 (FH LB, <1 600)
Effect of Astragali Radix-Angelicae Sinensis Radix on

morphology of vascular endothelial cells in rats (SEM, x1 600)

7 1 D B KA 2R S AR . K 6

Fo HE-HAGHMAXRNMLDKSHILE

Table 6 Characterization of chemical components in rat serum after oral administration of Astragali Radix-Angelicae Sinensis Radix(3:1)

4 itit

W Y A L G AR O SRR R R Rl
F AR B AR M LR, IR BT A ] R BGE A
AN T 395 P B 43 22 8] Y E R B o S 7 G A 2 22 Rl
BeAh 7 2o WFE R B B B - 2 VA A [m] ) 28 s 25 3
Sz AT AR AN TR B 3 A7 A () B 4 ) 25 A 4
f 285 5 o P AT A0 S 56 € X 25 W e L A A
TR U SE , KB 3 1 BE AR R R LAY T
I R B A A 19 20 4% ,10.2 g+ kg R0 fe b, T4 I R
FHAZ 50 5 R T F 9 o i J AT 5 R AH 5€ SR TIE 52 9L
Tk A I Tt K U Tk v S ST SR IR AR A R A DA Y A
YA 7 ke S 25 5 ORI A T B K i
VK I A TSR I R BB R A A s R B e

t

No. & = BB HEMH 6 BT et MS/MS Eq s iR
min
M1 0.64 177.0982 177.098 1 —0.68 [M+H]" C,H ,N,0, 160.0722,131.092 1,118.050 2,102.055 4 JJ 4% -
M2 13.80 193.050 6 193.0497 -4.66 [M-H] C,H,,0, 178.0263,149.059 5,134.035 7 BT L iR -
M3 17.98 207.1016 207.1015 -0.34 [M+H]" C,H,,0, 189.091 0,165.091 0, 161.096 0, 133.064 8,  4-373£-3-1FE T & -
119.085 7 KBRS A 1A
M4 18.25 303.1227 303.1224 -1.06 [M+H]' C,H,,0, 193.0858,167.070 1,161.059 6,133.064 7, S A bR i -
123.044 2
M5 19.69 431.1337 431.1335 -0.35 [M+H]" C,,H,,0, 269.0804,254.0551,237.0530 AT -
M6 21.47 301.107 1 301.106 5 -1.79 [M+H]" C,,H,0, 269.0804,241.0854,191.070 1,167.070 1  3-¥3%£-9,10- -
T A 5 ML 119 S
LEREN
M7 27.71 267.0663 267.0663 0 [M-H] C,H,0, 252.0425 LR -
M8 29.20 191.106 7 191.106 5 -0.63 [M+H]" C,H,,0, - 3-1E T ARk -
M9 29.38 829.4580 829.4619 4.69 [M+COOH] C,H.,O,, - BRIV -
M10 29.61 191.106 7 191.106 4 -1.36 [M+H]" C,H,0, 173.0960,163.111 6,145.101 0,117.070 2 E-#i A4 P75 -
MI1 30.01 191.1067 191.106 4 -1.36 [M+H]' C,H,,0, 173.0959,163.111 8,145.100 8,117.070 1 Z-#i A i -
M12 13.26 621.146 1 621.1466 0.79 [M-H]" C,H,0,, 621.1466,459.093 8,283.061 0,268.0378 T F#EI-7-0- 7 4 b
B-D-HFMEAT-3-0- BERRAL
] 2l I TR
M13 17.88 459.093 3 459.0936 0.70 [M-H] C,H,,0,,  459.093 4,441.085 1,283.061 2,268.037 6, P HR4E1F-CH,+ J: WAL
239.034 4 COOH fe+E AL
M14 17.88 461.107 8 461.1074 -0.91 [M+H]" C,,H,,0,, 285.0753,270.0521,137.023 3 EHEFWE-7-0- W A W
4R T TR M 2t
MI15 19.92 443.098 4 443.0985 0.18 [M-H]" C,H,0,, 443.0985,267.0662,251.033 9 HAER-T-0-M A AR
i TR RERR AL
M16 20.24 301.070 7 301.0702 -1.56 [M+H]’ C,H,0, 286.0469,269.0439,153.017 8 B W +O 7=k Al
FEH
M17 20.25 475.0882 475.0882 0 [M-H]" C,,H,,0,, 475.1245,299.056 1,284.032 5 EHEFEE-7-0- KT KR
B -D- H # W fbrmEEfl
H-CH,+COOH
MI18 26.75 347.023 1 347.0232 0.17 [M-H]" C,.H,,0,S 347.0229,267.066 2 AL R+ B i, R &
et

.34.
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2 R 2, — MR AE | 2% LR AR B fOW FE A IE B
Tz ST ), AR R B = ) F ik
M B R TOOLEE FEE R A B SE IR, 5 AR
W) G 5 S8 G, R R I IR TR T 5 BN B,
¥ A IS IR 5 LN i 5 %5 9 48 B ATP & 2
ATP/ADP M & R [%, ADP & &1 & [ Th; 4 i (7
Yo g1 YD) 5 R R VW Y T
B AR AR Y AE IRl (DL 30 1 2 B AR 4 i A%
DI h B 2 5 0 W, 3% I /E A T DBD. 5 1% 4t
DBD(5: 1) AN AR MR H L 35 524105 (3 1) i/
PR M 25 I UL, T AR I I .

T SCE S A R e R AR
FE VRS 1) A W 144> ORIE T R A 8,
MU 44 [ R R T B R Y I 24, R DA T
4y A i, UPLC-Q-Exactive Orbitrap-MS Xif B 1€ - 24
A (32 1) 7K BTV B 43 2047 40 S5 0, %6 0 1 Ak 27 B
Gy 48 RS BN S R B AT IR A LR B
25 E IR R AT Y G T 3 1 LR K B R
p I S i i el T B I 3 N (4
TRACH Y AL PR B BT B R |
WAL (4- 2 FE-3-1F T AR B al S M i 3- 58 %k -9,
10- = W AR BR S M 0 S A A4 L S B0, 81 i 9 e L Z- 1
AN TG E-BEAR YR L 3- T AR ) AR KB
S5 T ) 250 W A 25 B T TR AL ) 1A A T R
BLIGRIR AL W) B 8 S v T A 2 B SR
2 AL 77 W) 1 A A 3R A O R R AL 7 ) AR R
IR C Rt/ INCEF R TR 2T S f sl //INEEF R g
B BRI R AL 7=, R i gk E— 25 ) 5 S R A 9 2
FE T Al Hovh B AR S BN K B AR S A R A M
R A ARG I B SR Sy, B AR AR R
T AT BE 5 100 V8 b AR SR B 18] A5 56, 45 24 )5 40 min 3
AR HURE I AN 2 I A B 43 1) D /R (] 6 . SHI AR
5% T DBD H 5 Fp 32 6 1 K 4 7E I8 R IE F K R
R 4 h AR B0, 45 R SR BT8R R2 T 30 min ik
UAEAEL 5 I ME 2 B AR S R T L 8 RS T 4 5 T 60 .
30.30 min ik WE(H o 2 R FHE R S50 (4 8 b ks,
117 36 45 24 5 40 min /F A SRAER ], 80 7 HOAG
20 ARG 7 P oA A T 3 Y B )5 L PR AE S 2
R L A & T X R AW L Wk 7/ N (R AR C A i ]
B2 R MW A, 455 25 805 00 B, al A —
Tl 2 2 SEL I A DN 9 6 - 0 24 X 9 2% S0 I AE
) TS TE 253800 ok o

g5 LAk, AR I K RS R AT 4 v s i B
W Z 9 PR 2, JF A — e R AR | 2 WL AR B A WL 4

P UE BT A Y A Sy s O A i 2 AL 0 g

fitlh b, WF 58 e BB -2 09 (3 1) X0 L% GIE A7

B9 4 05 AR o P 48 5+ 1 TS LU Y 4 0%

M AE R4 A A T i 4 N B . F U HPLC 2

ST Y I 2 X (30 1) 48 BUIR I Sy H B 4

LKt iy AT T 2 et 542 . 24

R A 2 o PR A 23 B R M 11 A R A

g3, oA R IR O 7 4 24 20 ) o i B AR LR AR A . (H

XA REACR A T7 W9 BIr A o3, 5 3R BE 5 v A

SR TR = B 23 A A AL, R AN R R

A1 B A RO a3, I B ARG &R o3 B AR 4 24 i

Jei R AR 2H 2 A A, SR A G 1t AR B L O B -

I 4% ST IR 0 2580 5T 4 T F g B Ak SR
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