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Effect of Taohong Siwu Decoction (#k 4L U 4% i% ) early intervention on mesenchymal stem cells homing in fracture
healing in rats L/ Wang-yang and XIONG Hui. The Second Affiliated Hospital of Hunan University of Chinese Medicine ,
Changsha 410000, Hunan , China

ABSTRACT Objective:To observe the effects of Taohong Siwu Decoction (HE4L VU 4% 1% ,THSWD) on the mesenchymal
stem cells(MSCs ) migration , homing number and cytokine expression in callus during the early process of fracture healing, and
to explore the mechanism of THSWD on accelerationg fracture healing by regulating the homing of MSCs in rats. Methods: A
rat model of right femoral shaft open fracture was established. Thirty-two 5-week-old male Sprague—Dawley rats, weighting 110
to 130 g, were divided into control group,low-dose group,medium-dose group and high-dose group by using random number
table. Distilled water was given to the control group,and the other groups were given Taohong Siwu Decoction. The rats were
gavaged twice a day for 5 consecutive days after surgery. Bone volume/tissue volume (BV/TV) and bone mineral density
(BMD) were observed using micro-computed tomography (micro—CT) at 21 days after surgery. At 5 days post-fracture , periph-
eral blood MSCs from THSWD treated and untreated rats were cultured in vitro. Subsequently,the migration ability of MSCs
was observed by cell migration assay. The number of MSCs homing to the callus at the early stage of fracture (5 d) was de-
tected by Immunohistochemistry (IHC). Protein chip was used to detect the expression of cytokines in callus. Results: Micro—
CT results showed that BV/TV was higher in the high-dose group than in the medium-dose group (P=0.032) ,and higher in the
medium-dose group than in the low-dose group (P=0.041),with no difference between the control and low-dose group (P=

0.651). In addition , there was no difference in BMD between low-dose group and the model group (P=0.671) ,and lower in the
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low-dose group than in the medium-dose group (P=0.018) ,and the medium-dose group was lower than the high-dose group (P=

0.008). Cell migration assay showed that THSWD promotes enhanced the migration ability of peripheral blood MSCs. IHC as-

say revealed that CD45-,CD90*,CD29* MSCs significantly increased in bone callus after THSWD intervention compared with
the control group. Protein chip showed that THSWD promoted the upregulation of CINC-1 (x2.91),CINC-3 (x1.59),LIX(x
1.5),Thymus Chemokine (x2.55),VEGF (x1.22) and the down-regulation of TIMP-1 (x2.98). Conclusion: THSWD, a rep-

resentative formula of “promoting blood circulation and removing blood stasis” , can significantly accelerate fracture healing,

and its mechanism may be related to enhancing the migration ability of peripheral blood MSCs and up-regulating CINC-1,
CINC-3,LIX, Thymus Chemokine, VEGF and down-regulating TIMP—1 in bone callus,which promotes the peripheral blood

MSCs homing in the early stage of fracture.
KEYWORDS Fracture healing;

ing; Mesenchymal stem cells
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Fig.1 The postoperative X-ray film of the right femoral shaft open fracture

in rats showed that the femoral shaft was transversely truncated, 1.0 mm
Kirschner wire was inserted retrogradely from the femoral intercondylar

fossa for fixation , and the tail end was bent and embedded into the skin
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Tab.1 Effects of Taohong Siwu Decoction (#k 4T M 4% ,
THSWD) on BY/TV and BMD in callus of fracture rats (x+s )
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IR 4l 8 0.54+0.07 526.60+26.75
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o0 7 ek 2 8 0.700.05 678.20+62.72
Fa 19.12 24.52

P 0.00 0.00
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Fig.2 The effects of Taohong Siwu Decoction (HEZLPU47% ,THSWD) on bone volume fraction and bone mineral density in callus of rats with femoral

shaft fracture were detected by micro CT (n=8 for all groups; *“P<0.05, **P<0.01,NS indicates not significant) 2a. Representative 3D reconstructed

micro—CT images showed that THSWD promotes the callus formation in a dose-dependent manner  2b. Bone volume over total tissue volume 1c¢. Bone

mineral density
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Fig4 Cell migration assay used to study the migration of peripheral
blood MSCs under THSW D treatment in vitro ~ 4a. Representative images
of crystal violet staining of the migrated peripheral blood MSCs on the ex-
terior of the insert at x100 magnification

4b. The number of migrated
cells calculated by optical density (n=6,**P<0.01)
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Tab.2 Optical density at 550 nm after decolorization of
peripheral blood MSCs adhering to the bottom of chambers

(xxs,%)
4151 LT 8h 16h
Xf HEEH 6 0.79+0.02 0.98+0.01
L[ EAWICL Y/ RP7E:) 6 0.93+0.02 1.30+0.01
L1y 12.17 50.74
Py 0.00 0.00

lysaccharide —induced CXC chemokine , LIX),L— % #
2 (L-selectin) ,CXC i1k [H 7 9 (monokine induced
by gamma interferon ,MIG) ,CC #afLH ¥ 5 (normal T
cell expressed and presumably secreted, RANTES),
CXC gtk A F 7 (thymus chemokine) , %& it 45 J& 25 [
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Fig.5 Protein chip showing the effects of THSWD promotes on cytokines
expression in callus areas  5a. Images of protein chip 5b. Mean pixel

density
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Tab.3 Level of cytokines expression in callus areas in early

stage by using protein chip (x=+s, pixel)

G OpSES LA aLic
X B4 BeLL 437 40

CINC-1 2 355.0+26.9 1034.0+46.7
CINC-2a/B 2 3240.0+268.7 3218.0+414.4
sICAM-1 2 823.0+46.7 771.0+86.3
IL-1a 2 216.0+35.4 337.0+£39.6
IL-1B 2 1288.0+152.7 1478.0+121.6
LIX 2 1283.0+188.1 1916.0+148.5
L-Selectin 2 261.0+48.1 230.0+39.6
MIG 2 1 183.0+157.0 844.0+171.1
RANTES 2 942.0+75.0 989.0+137.2
Thymus 2 145.0+46.7 370.0+33.9
TIMP-1 2 779.0+125.9 261.0+£72.1
VEGF 2 5 889.0£889.5 7 204.0+£350.7

A AU AR A (n=8 ) SR HUE A [, B B — AL B BORbR o 22
Note : total protein was extracted from bone samples of each group (n=8),

and a multiple well was set to calculate the mean and standard deviation
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FH 2o SR B RS R R T B b 4 e R 3R R
(29 F), KRBFmAN (FiFESd) £ik CINC-1,
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L-selectin MIG \RANTES , Thymus Chemokine ,TIMP—
1 \VEGF % 13 R4 fd A+ 5847 KRB A 1L,
BRLL U iz R A2 2F B i N CINC-1(2.91 4% ) \CINC~
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M VEGF (1.22 %) F 15, 1 & TIMP -1 (2.98 %)
£k

CINC-1(CXCL1)#1 CINC-3(CXCL3)}y CXC %
BB AR R -, F eh PR R4 B R OB AR AR o BF
78 iEH] CINC-1 fig5 MSCs it CXCR1 &2 R4 & 2 ot
MSCs 3T #% !, LIX(CXCLS) & % i 52 A 412 # MSCs
) B 43 A6 FIE #% P f5 BF 5% 3 42 Thymus
Chemokine (CXCL7)1 i MSCs Ji5 , A ¥l CXCL7 g8 5
MSCs [ ¥k 552k CXCR2 254 i fe i o ik
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Role of autophagy in the maintenance of skeletal muscle mass LIU A -ying, ZHANG Quan-bing,ZHOU Yun* ,and
WANG Feng. Department of Rehabilitation Medicine ,the Second Hospital of Anhui Medical University ,Hefei 230601 ,An-
hui, China

ABSTRACT As an important exercise and energy metabolism organ of the human body, the normal maintenance of skeletal
muscle mass is essential for the body to perform normal physiological functions. The autophagy-lysosome (AL) pathway is a
physiological or pathological mechanism that is ubiquitous in normal and diseased cells. It plays a key role in the maintaining of
protein balance ,removing damaged organelles, and the stability of internal environment. The smooth progress of the autophagy
process needs to go through multiple steps,which are completed under the coordinated action of multiple factors. Autophagy
maintains the muscle homeostasis of a healthy body by removing cell components such as damaged myofibrils and isolated cy-

toplasmic proteins. Autophagy could also provide the initial energy required for cell proliferation, promote muscle regeneration
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