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Abstract: Objective To investigate the effects of different proportion combinations of Astragalus and Angelica on bone marrow
hematopoiesis suppression induced by Cyclophosphamide (CTX) in mice, and to analysis their interactions. Methods The model of
bone marrow hematopoietic function suppression in mice was established by ip injection of CTX. Recombinant human
granulocyte-macrophage colony-stimulating factor (rhG-CSF) was used as the positive control drug, ICR mice in the drug groups were
administered with the extracts of Astragalus, Angelica, and combinations of Astragalus and Angelica with different ratios (10 . 1,5 :

1,25:1,1:1,1:25,1:5,and 1:10). To detect peripheral hemogram, the nucleated cell count in bone marrow (BMNC), the area of
bone marrow hematopoietic tissue, spleen index (SI), as well as the contents of hematopoietic growth factor (HGF) in serum such as
Erythropoietin (EPO), thrombopoietin (TPO), and Granulocyte-macrophage colony-stimulating factor (GM-CSF). To integrate all the

Yeks HER: 2016-06-01

E&WA: ERALRRILSEIINE (81473581); WA Ml RH GIRI TN« vhift = 454 B v Co b L 00 A DG IERBEFE ;. HIRE 2
SRBLFQIBEATES: b 25 v Lol 0L 350 0 SE R 7

TEF RN : BN (1974, o, B, WS, FZHFRT 10 O P BiiG . Tel: (0731)88458258  E-mail: jialeliu@hotmail.com

«BIEMEE NN (1963—), 5, #Z, FLASIN, FERFST Ik DI BT R . Tel: (0731)88458258  E-mail: dchangg@sohu.com

#HPE—EE 2 JE (1987—), &, W-EWFSTAE, RIS O U BRI VA . E-mail: 569229858@qg.com



« 122« ¢ %% Chinese Traditional and Herbal Drugs 3£ 48 % % 18] 20174E 1 A

test parameters using comprehensive index method, then to analyze the interaction between Astragalus and Angelica through multiple
linear regression analysis. Results Following continuous CTX injection for 3 d, peripheral hemogram significantly decreased, accompanied
by GM-CSF and TPO contents declined, BMNC reduced, Sl elevated, and bone marrow hematopoietic tissue area lessened from day 5 to day
7 after injection. Single Astragalus had no remarkable effects on peripheral hemogram, HGF contents, bone marrow hematopoietic tissue area
and BMNC. Except for HGF and BMNC, Angelica alone could increase the numbers of WBC, RBC, and PLT in the peripheral blood, raise
the area of bone marrow hematopoietic tissue. Astragalus mixed Angelica with the ratiosof 5 :1,25:1,1:1,1:25,1:5and 1:10
could increase the numbers of WBC, RBC, and PLT along with HGF content, BMNC and bone marrow hematopoietic tissue area, while
decreased Sl. The comprehensive effect analysis displayed that the effects of Astragalus-Angelica with 1 © 1, 1 : 2.5, and 1 : 5 ratios on
promoting hematopoiesis were strongest. The interaction analysis revealed Angelica played a greater role in advancing hematopoiesis than
Astragalus did after being combined, meanwhile, the interaction of Astragalus combined with Angelica produced a nonnegligible positive
effect on promoting hematopoiesis, namely synergism. Conclusion Astragalus-Angelica compatilibity has the synergism on promoting
hematopoiesis, which is better when the combination ratio of Astragalus and Angelicais 1 : 1,1 : 2.5, or 1 : 5, furthermore, the effect of
Angelica is greater than that of Astragalus.

Key words: Astragalus; Angelica; combination; bone marrow hematopoiesis suppression; blood cells; hematopoietic growth factors
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Fig. 1 Changes of peripheral hemogram of mice along with time followed by CTX injection
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1. 25:1.1:1.1:25, 1:5. 1:10) BffxtF&E
iKY RBC #A et A 11/ (P<<0.05. 0.01), H
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Table 1 Comparison on peripheral hemogram of mice in each group ( X £s, n = 14)

ZH 53 il (gkg ™ WBC/(X10%L™) RBC/(X10%.LY) HGB/(g'L™) PLT/(X 101.L 7Y
X I — 8.5840.66 4.3340.31 130+ 7 1.64+0.11
Y — 3.38+0.69* 3.24+0.37* 102+11* 1.50+0.12**
rhG-CSF 45%X10° 10.91+0.90™ 3.45+0.44 100+13 1.55+0.20
Gl 6.00 3.32+0.68 3.49+0.55 97+16 1.56+0.17
Y E| 3.00 5.52+0.86" 3.774+0.50" 111+11 1.68+0.17"
FE-MIH (100D 9.8140.98 3.26+0.71 3.73+0.55" 105+ 7 1.61+0.15
BRI (511D 9.00+1.80 7.624+1.36™ 41140817 125+ 67 1.64+0.30"
WR-HIT (251D 7.71+3.08 7.264-0.93™ 451+0.72" 124+18" 1.72+0.14"
BRI (1D 5.40+5.40 8.83+1.12" 4.25+0.58" 109+14 1.63+0.14"
FE-MIH (1:25) 3.08+7.71 9.50+1.23" 4.29+0.93” 130+12" 1.66+0.17"
- (115 1.8049.00 8.68+1.80" 3.93+0.43" 127+14" 1.68+0.17"
FE-MIH (1110 0.98+9.81 8.38+1.94" 3.87+0.53" 129+15" 1.72+0.15™

xR4T AP<<0.05 A*P<<0.01; LgEAI4ILL#E:: P<0.05

"P<0.01, F[d

Ap<0.05 “4P<0.01vscontrol group; ‘P <0.05 P <0.01vs model group, same as below
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FRM (P>0.05). LB &AL T IfE EPO (1)
&, % GM-CSF. TPO. BMNC #i SI & #5¥
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> (P<<0.01). SHAIAILLE:, rhG-CSF 4178
i M LR B E B (P<<0.01). &25M4] 5
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1:1.1:25.1:5, 1:10) FcAh 4wk
AU AR B8N (P<<0.01), {HLL & 25440 a)
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AIE 2,
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Table 2 Comparison on HGF, BMNC, and Sl of mice in each group ( X xs, n = 14)

4151 FEN(gkd) GM-CSF/(ngL™Y)  EPO/(U-LY  TPO/(hg:mL™Y) BMNC/(X102LY)  Sl/(mgg?)
o) — 73.90+ 8.65 2.03+0.42 2.214+0.21 3.3240.56 3.8040.86
Y — 61.45+ 8.70* 1.78+0.25 1.914+0.18*  2.05+0.30** 4.56+0.41*
rhG-CSF 45x10° 83.41410.33" 1.86+0.23 1.80+0.12 2.49+043" 4.5640.66
O 6.00 66.04+ 5.10 2.4140.50" 1.844-0.23 2.10+£0.25 4514061
EJE! 3.00 69.094+ 8.09 2.06+0.47 1.8640.30 2.34+0.27 4.2140.53
BTE-2404 (100 1) 9.814-0.98 66.10+ 8.70 2.16+0.28" 2.04+0.24 2.29+0.28 4.0840.46
WE-MH (5:1)  9.00+1.80 71.92+ 7.83 2.08+0.33" 2.1140.32 2.57+0.36" 3.89+0.62"
WE-MIH(25:1)  7.71+3.08 72.95+ 8.43 2.19+0.49" 2.20+0.21" 2.71+0.42" 3.87+0.31"
WE-MH (1:1) 5.40+5.40 78.64+ 8.90™ 2.43+0.52" 2.04+0.22 2.82+0.33" 3.76+0.49™
WEE-MH(1:25)  3.08+7.71 81.401+12.03" 2.12+0.41" 2.17+0.19" 2.83+0.49™ 3.53+0.54"
FE-HT (1:5) 1.80+9.00 82.30+12.31" 2.084+0.29" 2.1340.32 3.02+045™ 3.56+0.46"
FER-H7 (1100  0.98+9.81 78.41410.23" 1.84+0.25 2.21+0.21" 3.27+0.76™ 3.82+0.77"

#z3 FANRBESMALEIRAILEER (X £s,n=18)
Table 3 Comparison of bone marrow hematopoietic tissue
area in each group (X s, n =18)

4151 AlEAgkg ) B MAZUETRY%
pagiGt - 85.51+6.33
it] - 52.06+6.514*
thG-CSF 45x10° 80.26+6.86"
T 6.00 53.00+5.59
S| 3.00 64.76+7.10"
WIE-M9(10 1) 9.8140.98 53.72+5.64
FE-2H (5:1) 9.00+1.80 72.36+6.17"
W25 1) 7.71+3.08 69.94+5.30"
FE-2H (1:1)  5.40+5.40 79.92+6.23"
-1 25)  3.08+7.71 78.18+5.14"
WM (1:5)  1.8049.00 75.27+3.78"
-2 (1 100 0.98+9.81 76.32+6.80"

35 BUAZEMMHILLE
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JH(5:1.25:1.1:1, 1:25,1:5.1:10)
BeAT e R b AR R T8 2 H . e
K- A (10 0 1) iR, HOERH S UE i 2 3
TR B MR- (10 0 1) Eifh. BRI
(1:1. 1:25. 1:5) FCARI A% 18 I 3508 B ot
FHES, B4 (10 0 1) BTG W ARt
WEIMAER . 4RI 4,
36 HEEK-HABRMEHEMMMBEERS T

ARSI BT 22 U P 1 i 25, () A A
o0 A R 2 B Ze Pk R )3 23 B 7% . ilad SPSS
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Fig. 2 Morphology changes of bone marrow of mice in each group
F 4 BHESENERHRETS KB
Table 4 Weight score of each test index and total effect among groups
BRIy \
A5 PR
1A WBC RBC HGB PLT GM-CSF EPO TPO BMNC Sl AR

X —-0.020 0.390 -0.304 0.471 0.406 4.284 -0.117 0.043  0.033 5.19
it 0.700 0.827 0.546 1.414 0.675 1.904 -0.083 0.251  0.230 6.46
rhG-CSF -0.039 0.764 0.182 0.864 0.411 2.584 0.217 0.208 0.316 5.51
B 1386 1357  1.396  1.100 0.925 2.040  0.333 0.450  0.441 9.43
4 1.268 1.981 1.336 1.729 1.016 2.788 0.483 0.572  0.454 9.89
WM (10: 1) 1782 1575 0425  1.021 1.519 4420  0.217 0.667  0.526 12.15
HR-HH 5D 2.001 1.638 1.700 1.257 1.763 2.312 0.433 0.676 0.678 12.46
THR-HH25 D) 1.733 1.076 1.518 1414 1.842 2.040 0.367 0.840 0.658 11.49
- (1D 1.635 0.983 1.639 1.729 1.498 0.408 0.500 1.057  0.487 9.94

AT HEAR: O 183 AT HAE AT
WPIZ 5 BN T2 RORFEA IR /N, DL 2 v
FEFYAR 200 B, SR R T2
BEVERIET, B2, SRR R R
#3524 1.060 1 0.458, ViHAT - 4IHEMLE, 4
AR FEAMIAE P EEMER T, @FIBIE. 4

JH 2 PG EAR I, A2 P s B 4 A
A A AR I = B, RN AR
AT 2 AR AT, A5 PR AR AT AR
JHRIRAE R 20N 0.795, bt i lnl ) 5 5L
N IEA BT 25 T AT IS0 o i B 3 A 24 ) g
AR 3 AL A1 £ B 4% L AT AN T ML B L THT M
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CTX & HA WMty 29, fEAK
Jige 4 i () TR, B B I BE A, T
503 O I TR, 4 i A,
R, CTX kit esh i s i shse s, wr
FEPIT I L D BEREAS B VA VE T o X PR PR
SR BRI R4 . 405 L B AR 55 ik
ROGTERREINT CTX IR & I T S AR AN — o [
I, ARSEGRT CTX 5311/ BB i 12 e A
RPHIENEIAT TR, RI/NR ip 457 CTX 4B
PR ER KM 40 mg/kg, ES:3d, SN BEE T AE
PR ARG, SRR (—ROEH 3d A
SOEEIET). H CTX FrEf i s mh e
FIEfE 2T B B . Rk, RS, &
BCRHIBESHES CTX 3 d Wik, LAIFRES CTX
JEIEE B RAATAE A LSS ] 55 45 A 3 B

s 25 B B LA AR T IS L D BRI T &
ARG PR b3 R 2 3 TR i i v 7 AR C A1 B
BIHEAR ULy 25 o LMERIBFFLR B, 3 EE-240H (51 1)
P R UM 92 3 A B o /N B A o]
R, MR Lz AT RE EPOL TPO. GM-CSF 3%
i, At 10 A A Y,
] B G g% AT 1 P AR B RS B 10/ ) BRid ol #H 4
WL R R ARV TE AL (BFU-ED L Ri- g4
WIAEVE I AT (CFU-GM) 1458, B8 hn 86 %
A E, 6 A S A R R A N A
RAFVATT RO . RS el AR, o 3 s
Hi 3 1M D) R /s BRI 2 3 s A A . Y
VA BAT— s I AR, TR o b A i B A
A B 32 1t 2 R AR 0, AR i A R PRI
FTBMNC £ TG {2 25 5210 o AN 4 U= o] B o e 2t
141 B N AR I m 2 2k T4 E S ik s, (H
HA DI Rt — 2 AEs RGN L
WIEA A, BEE-24)0 (511, 2501, 1:1, 1
25, 1:5. 1:10) #n/FtE i RBC. WBC. PLT
#, B i A K R R BMNC R il
MAZHR, PGS, JEHR -1 (11,1
2.5, 1:5) BRI M A/E H B, R TR SIH
BCATLIN,  RAEARIE MAE 2 F B I, B
BeAR A AR 2 H B e AR s 2 BTN &
il 3 1L e 0 ) e aet . LA R VE T, L
R A RAL SR BE-2 09 5 0 1 Bcfh o S bk,

MiAEAE L1, 1025, 105 Y A ECATIN 2 s i
RN HAT A

WFFRRN], -2 5 ¢ 1 B 244
FH ) B 8 SR S Y, FH I S (A 40 40 A R
PERCE ROV, AERE 2 U L7 1) B 8 S B 22
VU FC AR 20 0 i A 8 T R AT vy R 457 8 2 BRI
PR T B B G 24 U M i i B B IS, 2
VARG P BT SR RO6S > U A B 3 A IEVE RS PR
ATRE R PR A R Y, S S A L (1 )
R, BB T S P R B SR R
WITEEAEARS T Caco-2 41 KIEEE, (L™,
FE R TSR B PR A AR R E 3 KR, s
R-YIH 5 01 FAR I SR S, 35 AN
SRR . WIHERR . B UM WA
FIEE B F R E TP ) o 2 e T LA A, HA3
1L R B2 2R rp I e AR TR B TR R R
B, B HH USRI 370 133 22 i 20 m] 403t I s 40 1)
ALEREY, D, P AT A R 4
(I 25 AR S VR A R, RSP )39 2%
VER o ARSI R FH 2R -5 80N 40 A1 5 320 B B A S
AR AT FH 0 BT R B, S - A BC A5 R A M il
YERR TR 240, L1 1. 1:25. 1:5/8%
BN . M0 R 2 FERVE R T 51553
T B BRI U O AR 0N, A TR, 45 SR 3R 0,
WY R AEEA AR, 3 B R 3 1l A
R HA AT AR T R, B3 R > 5
BCARAEAERS S E ] o 7R AE N B BRI A B AL VA
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