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Protective effects of Qianggushengxue oral liquid on
chemotherapy-induced bone marrow suppression in mice
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Abstract  Objective: To investigate the protective effect of Qianggushengxue oral liquid ( QGSX) on
chemotherapy-induced bone marrow suppression in mice. Methods: A total of 192 BALB/c mice with body weight
of 20 ~25 g were randomly divided into 6 groups: sham model group three QGSX-reatment groups of different
doses (3.9 7.8 15.6 mLekg™') and a positive drug group treated with Dangguibuxue oral liquid (2.6 mL-*

kg™") . All animals were orally treated with respective drugs or water once each day for 31 d. In the period of the
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experiments except the normal group bone marrow suppression were induced in the animals in the other 5 groups

18th

25th and 32th days 8 animals in each group were executed respectively to collect blood samples for blood routine

by combined treatment with acetylphenylhydrazinem ( APH) and cyclophosphamide ( CP). On the 11th

examination and to gather femoral bone marrow for nucleated cell count and cell cycle. The contents and protein
expression of vascular endothelial growth factor ( VEGF) and platelet endothelial cell adhesion molecules ( PECAM-)
QGSX could

significantly increase the content of HGB in normal mice and inhibit the decrease in the contents of HGB PLT and

were examined by ELISA and Western blotting respectively in femoral bone marrow. Results:

RET ratio in APH-CP-reated mice. Also QGSX could attenuate the decrease in nucleated cell count and promote
the transformation of nucleated cells into S and G, /M cycles. Furthermore QGSX could increase both the contents
and the protein expression of VEGF and PECAM- in APH-CP-reated mice. Conclusion: QGSX exhibits protective
effects on chemotherapy-induced bone marrow suppression in mice and its actions are related to the increase in the

content of cytikines and modulation of bone marrow microenvironment.
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CO, 1 QGSX APH-CP
1 mL 0.9% NaCl
5 pL 1 (Dy)
_ 10 x 10 3 QGSX 10 d
( BMC) ; HGB N WBC o
(G, G, S G, M QGSX RBC PLT RET o
1 QGSX APH-CP n=8 x+s
QGSX
(2.6 mLekg™") 3.9 mLekg ™! 7.8 mLekg™'  15.6 mLekg ™'
Dy WBC/10°  emL~! 5.19 £1.68 5.93 £2.82 4.64 +2.41 5.28 +1.51 6.74£1.29°  6.48 +1.42°
RBC/10"2  emL"! 9.22 £0.75 9.16 +0.38 9.39 +0.70 9.59 +0.47 10.16 +1.52 9.68 +0.39
HGB/g*L™! 156 15 150 £20 170 = 12¢ 169 =11¢ 175 + 124 172 +8¢
PLT/10°  +mL~! 757 £230 605 +134 593 £156 681 =147 650 +256 661 +200
RET/% 1.69 0. 67 2.20£1.19 2.24 +1.09 1.64 +0.86 2.18 20.84 1.50 +0.81
Dis  WBC/10°  emL~! 4.62 £2.06 1.36 £0.56" 1.37 +0.57 1.50 +0.53 1.66 £0.72 1.77 £0.51°
RBC/10"  emL"! 8.95 +0.47 6.44 +1.06" 6.09 +0.75 6.15+1.13 6.54 £0.40 6.47 +0.63
HGB/g*L™! 171 £24 137 = 8" 165 =111 170 =21¢ 173 +9¢ 181 + 101
PLT/10°  +mL"! 1112 +185 898 +105" 1 130 £240° 972 250 1169 £293¢ 1291 £232°¢
RET/% 2.03+0.75 0.43 +0.36" 1.35 +1.00" 0.85 +0.46° 0.90 +0. 69¢ 1.53 £1.04¢
Dy WBC/10°  +mL~! 4.99 +1.37 3.38 £0.60" 3.49 +0.63 4.24 +0.84 4.06 +0.82 4.35+0.82
RBC/10'?  emL~! 8.72 +0.33 6.91 +0.29 6.99 +0.48 7.19 £0.62 7.20 +£0.45 7.50 +0.79
HGB/g*L~! 163 £12 133 £6* 167 = 144 154 +15¢ 173 =104 167 +14¢
PLT/10° emL~! 1496 £213 862 +78" 1 394 +264¢ 1 589 +405¢ 1402 £4114¢ 1527 £301¢
RET/% 1.61+1.19 1.29 +£0.49 2.21 +0.93¢ 3.23 +1.48¢ 2.07 +1.16° 2.71 £1.52¢
Dy,  WBC/10°  emL~! 5.18 £3.04 5.10 £1.25 5.311.09 5.33+2.13 5.70 +1.28 7.35+2.02°
RBC/10'?  emL~! 8.70 +0.38 7.75 +0.35 7.76 +0.26 8.00 £0.27 7.94 +0.35 7.92 +0.26
HGB/geL"! 154 £5 143 6 154 26 157 +3 155 £6 156 =6
PLT/10° +mL~! 877 +93 986 + 155 920 £ 156 920 116 936 =130 882 + 167
RET/% 2.12+1.20 2.51+1.37 2.61 £1.45 3.18 £1.36° 3.340.71° 3.82+1.73¢
a:P<0.05 b: P<0.01; c:P<0.05 d: P<0.01
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APH-CP d 1(Dy) WBC RBC HGB PLT  RET
WBC RBC HGB PLT  RET o 3 QGSX
(P<0.01), 3 QG- RET% o
SX  HGB RET% N 2 QGSX APH-CP
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2 ( Du)
APH-CP d7(Dy) 3 QGSX 10d
WBC HGB PLT (P< - APH-CP dl d7 d14( Dy
0.01) 3 QGSX  HGB D,s D)
PLT RET% o (P<0.01) 3
APH-CP d 14( D,) QGSX o
2 QGSX APH-CP n=8 xzxs
/108
/mLekg ™! Dy, Dig Dos D3,
— 3.13 £0.44 3.25 £0.36 3.76 £0.47 3.18 0. 44
— 3.07 £0.43 1.16 +0. 45" 1.14 £0.22° 0.92 +0. 48"
2.6 2.70 £0.50 2.29 +0.32" 2.13 £0.40° 2.18 +0.58"
QGSX 3.9 3.29 £0.48 2.70 +0.70" 2.49 +0.41° 3.08 +1.05"
QGSX 7.8 3.24 +0.36 3.38 +1.03" 3.26 +0.84" 3.45 +0.96"
QGSX 15.6 3.12 +0.66 3.97 £0.51" 3.78 £0.61" 4.21+£0.97"
a: P<0.01; b: P <0.01
1 3 10d(D,,) (P<0.01) G,/M (P<0.01) G,/M
N N NN (P<0.01);
Go/G, G, /M .S N G, /M
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o (P<0.01) o d7 d 14( D,
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QGSX M, G,/G,  M,/M, G,/M M4 S
1 QGSX APH-CP
3 (QGSX APHCP n=8 x=*s
QGSX
(2.6 mLekg™") 3.9 mLekg ™! 7.8 mLekg ™! 15.6 mLekg !
D, G,/G, [10* 6.16+1.33 7.40 +0.43 7.03 +0.54 7.27 +1.02 6.95+2.46 6.76 +1.31
G, /M /10 5.38 +0.38 5.27 £0.31 5.23 £0.51 5.02£0.71 5.14 £0.76 5.11 +0.52
s /10* 0.18 +0.08 0.22 +0.09 0.19 £0.13 0.14 0. 10 0.18 £0.12 0.15£0.05
G, /M %  0.465+0.066  0.409 +0.024  0.420 £0.040  0.404 +0.034  0.441 =0. 152 0.429 +0.053
S 1% 0.015+0.007  0.017 £0.007  0.016 +0.010  0.011 £0.008  0.015 £0.009 0.012 £0. 004
Dis  G,/G, /10* 3.21 +0.31 7.89 +0.61° 7.47 +0.78 8.00 +0.85 7.90 +0.90 7.83 £0.31
G, /M /10* 6.09 +0.32 1.12 £0.30° 1.81+0.70" 1.32£0.63 1.57 £0.83 2.14 £0.57°
s /10* 0.19 +0.08 0.24 £0.08 0.20 £0.06 0.19 £0.05 0.19 £0.05 0.25 £0.09
Gy /M /% 0.642£0.035  0.121 £0.032*  0.191 +0.075"  0.138 +0.061 0.161 £0.085 0.207 £0.045°
S 1% 0.021 £0.008  0.026+0.010  0.021 +0.006  0.021 +0.005  0.020 +0.006 0.025 +0.010
Dy G,/G, /10* 3.16 £0.90 3.11 £0.64 3.52+1.02 3.94+1.34 4.23+1.52 4.26+1.13
G,/M  /10* 5.63 £1.00 4.76 £1.02 4.78 £1.29 4.60 +1.41 4.35+1.68 5.27+1.16
s /10* 0.30 +0.03 0.35 +0.08 0.34 +0.05 0.48 +0.05 0.44 £0.11 0.40 £0.09
G, /M /% 0.619£0.097  0.576 +0.058  0.550+0.126  0.509 +0.148  0.480 0. 175 0.531+0.113
S 1% 0.033+0.004  0.044 £0.012  0.039 +0.005  0.053+0.005  0.048 £0.010 0.041 +0.008
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3
QGSX
(2.6 mLekg™!) 3.9 mLekg ™! 7.8 mLekg ™! 15.6 mLekg !
Dy, G,/G, /10* 4.62+£2.27 5.57+1.54 5.26+1.71 5.21 +1.81 5.93+1.44 5.82+2.32
G, /M /10* 5.10 £1.69 3.93+1.10 4.46 £0.58 3.59+1.71 3.36 +1.34 4.99 £1.53
s /10t 0.20 £0.13 0.30 £0.17 0.28 £0.17 0.25+£0.11 0.20 £0.08 0.25 +£0.21
G, /M /%  0.523 £0.185 0.404 0. 109 0.455 +£0.076 0.400 +0. 185 0.353 +0.125 0.455 +£0.097
S 1% 0.021 £0.014 0.031 £0.016 0.028 +0.014 0.027 £0.010 0.021 +£0.009 0.026 +£0.022
a: P <0.01; b: P <0.05 ¢: P <0.01
3 QGSX APH-CP (Dy) - d7  d14( D,
VEGF PECAMA D,,) VEGF
2 4 10d( D)) N VEGF
VEGF ; o
M: ( model control) ; N: ( nomal control) : P: ( positive control) ; QGSX:
2 QGSX APH-CP VEGF  PECAMA
4 (QGSX APH-CP VEGF PECAMA n=8 xxs
VEGF /ng*L ™! PECAMA /ng*L"!
D]l DIS D25 D32 D]l DIS D25 D32
954 +138 903 £ 118 960 + 124 920 £ 125 5.15+1.89  5.21x1.77 5.28x1.71 5.40 £1.59
919 £ 182 319 £131° 387 +153* 500 +122¢ 5.26 £2.10  2.04 +£0.79* 2.96 £0.95* 3.04 £0.71°
920 £129 444 +133 450 +156 768 +138°¢ 5.44 £2.51 2.43 +1.08 3.96 +1.23  17.70 £6.65°
QGSX 1 134 411 459 £136 431 £ 136 656 + 133" 5.19+£1.52  2.01+0.50 3.45+0.77 5.21 +£1.36
QGSX 1109 +£251 476 + 148" 524 £126 753 +172° 5.31 1.7 3.05+£1.71  4.19+1.15 6.84 £3.61
QGSX 901 +100 563 +183° 571 £ 155> 771 £153° 4.84+1.54 3.14+0.89 4.90+1.38° 17.28 +4.68°
a: P<0.01; b: P<0.05 ¢: P<0.01
2 4 10 d( D)) PECAMA
PECAMA (Dy) PECAMA
d7 d14( D, Dsyy) °
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