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Hematopoietic stem cell injury in mice induced by busulfan
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[ Abstract ) Objective  To study the hematopoietic stem cell injury (HSC) induced by busulfan. Methods
C57BL/6 mice were treated with i. p. injection of 20 mg/kg or 40 mg/kg busulfan. All mice were euthanized at 15 days
and 30 days after busulfan treatment for analysis of the peripheral blood cell counts, bone marrow cellularity and HPC
(LKS-, lineage-scal ~ c-kit* ), HSC (LSK, lineage-scal * c-kit* ) and long-term HSC ( CD34~ LSK, CD34 "~ lineage-
scal " c-kit" ) frequency. The colony-forming unit-granulocyte and macrophage ( CFU-GM) ability of HPC was measured
by colony-forming cell (CFC) assay, and the HSC self-renewal capacity was analyzed by single-cell colony-forming assay.
Results The busulfan administration decreased the WBC, RBC and PLT compared with control mice. The HPC function
(CFU-GM) was impaired (P < 0.05), and the HSC colony forming ability was decreased at 15 days after busulfan
treatment ( P < 0.05), whereas the body weight of the mice didn’ t change significantly after busulfan treatment.
Conclusions Our findings suggest that busulfan can induce hematopoietic stem cell injury, and provide a support for the
study of hematopoietic stem cell injury mechanism.
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Fig.1 Busulfan decreased the number of peripheral blood



P R R AR AR

2018 4E2 HE5 28 52 ] Chin J Comp Med, February 2018, Vol. 28. No. 2

29

A2 C57 /INER AR i H 1 240 1 A /AR 2 H R, 43

P i RGEThe, = R

2.2 ABEZRIMNREBEITEAMEENRZI
RN, 5T IR L, I % 45 25 41/ R

R E 2RI, DRASIER KRS E

FZEEERPREIR, /DN EUE SR AT 502 R R, 45 2

J5 15 d, 452520/ R B RE A A% A T4 X B

M, KRB RASL (P > 0.05) . Z5REWHHE L

XA A H T g, (AT 2)

2.3 AEREE C57 /INRIE T AR L 4
FERIE FTH AT €57 /NS I R S A 1E

ANERE 25 15 d, PR A SR I /N R A B 4
JH, A A S B B 1T A i an 1] 3 B, FRATD
K 7 1 1 A 40 B (lineage-scal-1 " ckit* , HPC) | &
M40 M 41 Y ( lineage-scal-1 * ckit *, HSC ) , 4 i
1.+ 40} ( lineage-scal-1 * ckit* CD34 * | LT-HSC) ¥
Fel R H ., SEB 45 B 3 Bras, 44 TR
22/NEL HPC, HSC, LT-HSC 19 H 451 5 %o BEZH /)N B
AHEE 23 591 F B 20. 84% (1. 084 +0. 182 vs 0. 858 =+
0.122),47.05% (0.340 + 0.054% vs 0.180% +
0.044% ) F1 49.80% (0.038 = 0.009 vs 0.019 +
0. 008) ; 44 T 5l 2 (4 H % /MR HPC \LSK \HSC 1Y

A B
361 puicei:n 67
Control group
34+ fRFIERA L —t
20 mg/kg —
R R4 E
329 40 mg/kg = 4
CR= 4
& 2 ] s 2
&= X 3
.‘@E [
28 &= 24
g
264
24 T T T T T 0- T ¥_
3 5 7 9 14 pugicEil il REA
R¥ Days Control group 20 mg/kg 40 mg/kg
B2 FEEX C57 /BN A i 4 A0
Fig.2 Effect of busulfan on the mouse body weight and bone marrow nucleated cells
A
HPC
—t 5
£l
& 8 )
2 & -9
2 < Z
5 E E
Ckit-APC scal-1-PE CD34-FITC
B C D
_ 1.5 1 041 & 0057
53 X it
Nt j\g 034 i‘ﬁ: 0.04
R 1.0 * R N it
Ié 8 -1 g % 0 N = % 0.03 4 .
. 24 <
g " L g" —= T Z o0 T
| 0.5 B * g *
0.14 —
= = : #0014
k2l # =®
0.0 ' Y 0.0- T ; ¥ 0.00- r T
pugicei:n THAEH "REL HEA EAERA "AE4 HEA  EARE "RE4A

Control group 20 mg/kg 40 mg/kg Control group

TE: (A) Wi BT 1T 50 ST BRZAAH L, *P < 0.05,

20 mg/kg 40 mg/kg Control group 20 mg/kg 40 mg/kg

B3 A G
Note. (A) A representative gating strategy of HSC and LT-HSC was analyzed by flow cytometry. Compared with the control group, “P < 0. 05.

Fig.3 Busulfan decreased the percentage of bone marrow stem cells
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Fig.4 Busulfan induced the proliferation inhibition in HPC and HSC
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