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(FE) B9 #itHkr W49 (Taohong Siwu Decoction, THSWD) e ol I e kb o) (mesenchymal stem cell,
MSC)Zh R 8y %0, Frik ¥ 24 R SPF ZtfetE SD K RMAA 2 W EF A B AR GM4, F4 8 R B EFAN LAWARRT A
MMBETFHBMEFHFAREE, SERIRES | R, GPAKRRT 20 o/(kg:)THSWD # B, EF A5 FH AW AR TEER Y
Ko B BEA 1K, EEHEE S d, KRR MR S B L CD45CDI0'CD29* 4% 4 i 3 B ;b R R AT R EAFE M 4
ELVHETWE LA, RO LEk i O 6 50 SIS R F b, LAk % € 4] it MSC I8 ; & & % A A& 37
B E T kik ER 5 AR, B4 A RSN M MSC 4 %40 j 3% B A8 x40 M8 4% B 35 (P<0.05) , 25 4 41 4h & it MSC
A3t B At e g B B E R (P<0.01); 5 B A ik, 2 4 K RN B it MSC 46 %t 40 fe 0 B A8 48 A3 B 3 /8 (P<
0.05), @t X 48 J R A & 3. THSWD F 9 A B B # 3k J8 19 48 i ¥F CD45-.CD90 .CD29* Lk 7l Fn CD45 % CD90'CD29 4 Jt b, 17
A 41 90.94% 98.57% 92.27%7F194.15%; T THSWD T B9 51 J& i 3 J7 6y 28 i, CD45™,.CD90* .CD29*H 7 51 CD45 % CD90'CD29*4 it
) -5 A7 90.59% 9821% 92.03%F0 93.52% ., 14 T WAL 40 i A, 4hJE . MSC % B 8 MSC 4 K JB #1197 B 3K | 4 L 37 [ 0
ERD B ASEATHE RS 2R & RAGE e, B R b O 3o LI, SN A f MSC Fog 4 MSC #5851 R & R IE G 77
Wb, 5 IEF A, B4 ANE i Mk 2 i # b ] F—1(cytokine-induced neutrophil chemoattractant—1, CINC—1)7#a B v 48 i 3% M &
B -la(macrophage inflammatory protein—la, MIP-1a) % & 3k 385 (P<0.05); 5 & 3 41t 3%, 24 4 41 4 & i CINC-1,CX3C # 1
F(fractalkine, FKN) - % (L-selectin) , M4 4 } 4 K F F (vascular endothelial growth factor, VEGF) & & £ &3 5 (P<0.05), A
40 g% —1a(interleukin—la, 1L-1a) & & &3k BAK(P<0.05), £5i8 & fn A58 By R & 7 THSWD T TF 47 5 #4109 K R Ak 90 212
B8 MSC b R, H 4 FHLH T 62 5 4hJE M CINC—1 FKN L-Selectin \VEGF _Fif IL-1a TEH %,
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Mechanism of Taohong Siwu Decoction inducing mesenchymal stem cell
mobilization to promote fracture repair
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(Abstract] Objective To study the effect of Taohong Siwu Decoction (THSWD) on bone marrow mesenchymal stem cell
mobilization in rats with early fracture. Methods A total of 24 SPF male SD rats were randomly assigned into normal, fracture,
and drug groups respectively, with eight rats in each group. Except for the normal group, the other groups received the surgery
of a right femoral shaft fracture. On the first day after the operation, the drug group was given 20 ghkg of THSWD for intragastric

administration, while the normal group and the fracture group were given the same amount of distilled water. All rats were
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administered intragastrically in the morning and evening for five days. The number of CD45°CD90*CD29* monocytes in peripheral
blood was determined by flow cytometry. The surface markers were identified also by flow cytometry, cell morphology was
observed under an inverted microscope, osteogenic and adipogenic differentiation were observed by alizarin red staining and oil
red O staining, respectively, to identify the origin of peripheral blood MSCs. The expression of cytokines in the early stage of
fracture was detected by protein chips. Results The number of CD45-CD90*CD29* monocytes in peripheral blood in fracture
rats was significantly higher than that of normal rats (P<0.05). The number of MSCs n peripheral blood was further elevated in
the durg group (P<0.01). Compared with the fracture group, the number of MSCs in peripheral blood of drug group increased
(P<0.05). Flow cytometry analysis revealed that the proportions of CD45-, CD90*, CD29* cells and CD45°CD90*CD29* cells in
bone marrow—derived cells of THSWD—-interfered rats were 90.94%, 98.57%, 92.27%, and 94.15%. The proportions of CD45-,
CD90*, CD29* cells, and CD45°CD90*CD29* cells in peripheral blood—derived cells of THSWD—interfered rats were 90.59%,
98.21%, 92.03%, and 93.52%. By observing the cell morphology under the microscope, it was found that peripheral blood
MSCs had a significantly longer growth cycle and a significantly reduced number of cell clones compared with bone marrow
MSCs. There is no significant difference in cell morphology; after the induction of osteogenic and adipogenic differentiation,
alizarin red and oil red O staining revealed that both peripheral blood MSCs and bone marrow MSCs could turn towards
osteogenic and adipogenic differentiation. Compared with the normal group, the expressions of cytokine —induced neutrophil
chemoattractant—1 (CINC-1) and macrophage inflammatory protein-laa (MIP-1a) were higher in the peripheral blood in the
fracture group (P<0.05). Compared with the fracture group, the expressions of CINC-1, fractalkine (FKN), L-selectin, vascular
endothelial growth factor (VEGF) proteins increased (P<0.05), and the expression of interleukin—loe (IL-1a) protein decreased
(P<0.05) in peripheral blood of drug group. Conclusion Early intervention of THSWD, the representative formula to promote
blood circulation and remove blood stasis, can significantly induce the mobilization of bone marrow MSCs in rats, and its
molecular mechanism may be related to the up-regulation of CINC-1, FKN, L-selectin, and VEGF, and the down-regulation
of IL-1 in peripheral blood.
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BELT PUH)1% (Taohong Siwu Decoction, THSWD)
S TR AR AR I R
Iz, BAWFIEIESS, THSWD AAERE i i 2s |
ARG R 430 J T AT AR 4 B A1, S RERG SR A 1L
8- ' CNIC-1.CNIC -3 LIX . VEGF 2§ Z fh [H 1
IR FEFE MSC Y IS, ABIFFORE ST A
BT IR USRS, A THSWD 7E-5 31
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(18 v R B T S S 0 R S v A R A RS 1 SR T 2
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SAGIFEX,

3 &R

3.1 THSWD ®J{g3# CD45CD90*CD29*MSC HIZh 57

MSC Rk CD45 il , ik CD90 Fl CD29 3
TPTI . FCM = EAbRicizil 3 4> e KA n] (/] 4%
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AT 4 AR H 38 55 (P<0.05) , 25141 4N Ifil MSC 46
XTI H ABRT AL B B (P<0.01) s 58
Pref e, 25 A K BRAME I MSC 4t 2%k 5 A
XA B 38 (P<0.05) , TR 1,
3.2 THSWD FHish & I k& CD45-CD90*CD29*
MSC KRB M EHSUEENEE

3 o 3t 2 4 AR 53 A A B . THSWD 1 9K B
B 6 Sk TR Y 40 9 CD45 - .CD90* .CD29 * Lt 4] A1l
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