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Effects of Astragalus-Angelica compatibility on proliferation of hematopoietic
progenitor cells in mice with bone marrow hematopoiesis suppression

CHEN Ling-bo, ZHANG Ke-sheng, HUANG Xiao-ping, DENG Chang-qing
Molecular Pathology Laboratory, College of Integrated Traditional Chinese and Western Medicine, Hunan University of Chinese
Medicine, Changsha 410208, China

Abstract: Objective To investigate the effects of different proportions of Astragalus and Angelica on the proliferation ability and cell
senescence of hematopoietic progenitor cells (HPC) in the mice model of bone marrow hematopoiesis suppression, and to probe the
mechanism of Astragalus-Angelica compatibility on promoting hematopoiesis. Methods ICR male mice were randomly divided into
normal group, model group, positive control group of recombinant human granulocyte colony stimulating factor (thG-CSF), Astragalus
group, Angelica group, and different proportion combination groups of Astragalus and Angelica, and the animals in Chinese medicinal
herb groups were ig administered, once a day, for 8 d. In the positive control group, thG-CSF was sc injected on days 6, 7, and 8 of
administration. Except for the normal group, the others were received cyclophosphamide (CTX) by ip injection on days 4, 5, and 6 of
administration to establish the model of bone marrow hemopoiesis suppression. The mice were killed on day 9 to obtain bone marrow cells

for the culture of HPC, and the senescence rate of bone marrow nucleated cell (BMNC) was detected by SA-B-galactosidase
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l,and1 : 5
could significantly raise colony forming unit-granulocyte (CFU-GM), colony forming unit-megakaryocyte (CFU-MK), colony forming
unit-erythroid (CFU-E), and burst forming unit-erythroid (BFU-E) (P < 0.01). Astragalus-Angelica with 10 : 1 made CFU-MK, CFU-E,
BFU-E remarkably increase (P < 0.05, 0.01), and had no effect on CFU-GM. Furthermore, Astragalus-Angelica with 1 . 1 promoting the

staining method. Results Compared with the model group, Angelica and Astragalus-Angelica with proportions of 5 1 1,1 ©

formation of HPC was evidently stronger than that of single Astragalus, single Angelica, and other combinations (P < 0.05). Compared
with the model group, the senescence positive rate of BMNC was markedly decreased in Astragalus group, Angelica group, and
Astragalus-Angelica combination groups (P < 0.01), while being lowest in Astragalus-Angelica with 1 : 1 proportion (P < 0.05, 0.01).
Conclusion Astragalus, Angelica, Astragalus-Angelica with 10 2 1,5 2 1,1 2 1,and 1 . 5 proportions can prompt the proliferation and
differentiation of HPC that bone marrow hematopoiesis is suppressed in mice, inhibit the senescence of bone marrow hematopoietic cell,
moreover, the effect of Astragalus-Angelica with 1 © 1 proportion is the best. It suggests that promoting the proliferation and
differentiation of HPC is one of the mechanisms that Astragalus-Angelica prompt hematopoiesis.

Key words: Astragalus membranaceus Bunge var. monggholicus (Bunge) P. K. Hsiao; Angelica sinensis (Oliv.) Diels; hematopoietic

progenitor cell; combination; cyclophosphamide; cell senescence
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Table 1 Constitution of CFU-GM, CFU-MK, CFU-E, and BFU-E culture system
HRUS) /mL
3%L-42 Y rmGM-CSF rhEPO rmlL-3 mTPO  BMNC (1X IMDM 3%

PHEER e il so ngml!) 20UmL") Q0ngmL") (GngmL?) 10°mLY) ik
CFU-GM 0.1 (1X10*molL™") 0.015 0.25 0.15 — — — 0.1 & 09mL 0.1
CFU-MK 0.1 (1X10*mol'L™") 0.015 0.40 — 0.05 0.05 0.1 0.1 MZE09mL 0.1
CFU-E 0.1 (1X10°molL") 0.015 025 — 0.05 — — 0.1 & 09mL 0.1
BFU-E 0.1 (1X10°molL™) 0.015 025 — 0.10 0.05 0.1 0.1 ME09mL 0.1
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Fig. 1 Stain identification of progenitor cells
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Table 2 Comparison on colony formation of HPC among groups (X £s,n =9)

20 531 FHE/(gkg ™) CFU-GM// CFU-MK// CFU-E/™ BFU-E/*
POyl — 22.2241.82 80.22+6.66 78.78 £3.38 18.78+1.64
A — 15.5612.074%  64.56+4.3044 44.11+£2.2844 5.004-0.8444
thG-CSF 45%107° 31.33£2.17°° 66.78 +4.95 48.11+£3.21° 5.44+0.45
R 6.00 16.78 +1.14" 66.00+6.23" 46.33+1.87" 5.19+1.00"
)| 3.00 20.1142.28°"  107.67+4.53°° 54.444+2.12°"  10.56+1.52°"
HE-MIH (1001 9.814+0.98 13.33+1.67" 70.78+3.27°" 50.4411.64°" 6.78 £0.84°*™
WE-HIT (511D 9.00+1.80 21.7842.17°°"  105.78+£3.27°° 55224£3.91°" 12.56+1.34°°"
WI-HIT (1D 5.40+5.40 29334224 110.3342.30°° 74.33+£2.70°° 16.9141.30°°
WIE-HIT (1:5) 1.80-+9.00 24.4441.52°°"  87.89+£3.49°" 6544+3.13°"  14.33%1.14°°"

XL L. 4P<0.05 A4P<<0.01; SHEINALLE: *P<0.05 °°P<<0.01: 549 (1: 1) 4kki: P<0.05 “P<0.01, F[H

Ap<0.05 44P<0.01 vs control group; *P<0.05 **P<0.01 vs model group; "P<0.05 ~"P<0.01 vs Astragalus-Angelica (1 : 1), same as below
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Fig. 2 p-galactosidase staining among groups
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*3 BEFREZMAAAMRLR (X £s,n=4)
Table 3 Comparison on senescence rate among groups
(X *ts,n=4)

205 AAgkg ) BELANBITER%
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A — 60.75+5.8044
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