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ABSTRACT OBIJECTIVE: To study the repair effect and mechanism of Taohong siwu decoction on rotator cuff injury in rabbits.
METHODS: New Zealand rabbits were randomly divided into blank control group, model group, Taohong siwu decoction
low-dose, medium-dose and high-dose groups (2.75, 5.5, 11 g/kg), and Taohong siwu decoction+1.Y294002 group [5.5 g/kg
Taohong siwu decoction+6.4 pg/kg LY294002 (pathway inhibitor)], with 11 rabbits in each group. Except for blank control group,
other groups underwent right subscapularis muscle detachment to establish rotator cuff injury model. After modeling, blank control
group and model group were given normal saline intragastrically; Taohong siwu decoction groups were given relevant medicine
intragastrically; Taohong siwu decoction+LY294002 group was given Taohong siwu decoction intragastrically, and then injected
with LY294002 at the ear edge, once a day, for 12 weeks. After last intragastric administration (injection) , the pathological
changes of tendon-bone interface was observed; the levels of TNF-a, IL-10 and IL-6 in serum were detected; mRNA and protein
expressions of PI3K, Akt and mTOR in tendon-bone interface were detected; the expression of autophagy related protein (Beclinl,
LC3 1) were detected. RESULTS: Compared with blank control group, the tendon-bone interface was uneven and the intima was
swollen in model group. Serum levels of TNF-a and IL-6, mRNA and protein expressions of PI3K, Akt and mTOR in tendon-bone
interface were increased significantly (P<<0.05 or P<<0.01), while the level of IL-10 and protein expression of Beclinl and LC3 Il
were decreased significantly (P<<0.01). Compared with model group, the tendon-bone interface of rabbits in Taohong siwu
decoction low-dose and medium-dose groups still had certain intimal damage, while the tendon-bone interface of rabbits in
high-dose group was smooth and flat without an obvious intimal tear; the levels of most indexes in serum and tendon-bone interface

of rabbits were significantly reversed in each dose group (P<<0.05 or P<<0.01). Swollen tendon-bone interface and obvious intimal

A SEATRH < 5 [ AR R4 T 130 (No.81774339) s ™ 404 tear were observed in Taohong siwu decoction + LY294002

B2 R R (No.20191101) group; compared with model group, there was no significant
* A AT EIG . WF5E 1A B R . HE . 025-57311232, E- difference in above indexes of serum and tendon-bone interface
mail : Xzhws936@163.com (P>0.05). CONCLUSIONS: Taohong siwu decoction may
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repair the rotator cuff injury of rabbits, the mechanism of which may be associated with inhibiting PI3K/Akt/mTOR signaling

pathway, activating autophagy and inhibiting inflammatory response.

KEYWORDS Taohong siwu decoction; Rotator cuff injury; PISK/Akt/mTOR signaling pathway; Autophagy; Rabbit
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Tab 1 PCR primer sequence and product length

A 5IHIRAI(5'—3") FHIKIE bp

PBK Fii: GGATGCTGAATGGTACTGGG 26
i TGTAAGAGTGTAATCGCCGTG

Akt 4 ATGAACGACGTAGCCATTGTG 116
Tl TTGTAGCCAATAAAGGTGCCAT

mIOR Fii: TGTGGAAAAGTGCTCGGAAG 218
Fii: GGATGGTGCTCTCGTTGATG

GAPDH i ATGATCGGTAGCTAGGCG 314

TifE: TACGGTGGATGTAGGCAT
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Fig 1 Morphological micrographs of tendon-bone in-

terface of rabbits in each group
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32 LM A B #HRGEER % MFH TNF-o.
IL-10 .TL-6 7K B9 2400
53 Pt B 2H g, AR 2H 4 1l 3 FR TNF - IL-6 7K
i FF R (P<<0.05 8% P<<0.01), IL-10 7K - i R4
iR (P<<0.01) ., SHEEAIL] Hud, BREL U437 45 59 i 4l e
I35 H TNF-o | IL-6 7K - 35 2 3 B Ik (P<<0.05 5 P<
0.01),IL-10 /KF-34 B 2 T = (P<<0.05 5% P<<0.01) ; B 2L
P17 +LY 294002 41 G Ml 75 b R F5 bR K P B A 24
BTG X (P>0.05), SHRETIUY % &
2 A AR H L R A e i T AR A (R R A
IL-6 7K FBRAM) i3 5 52 2% (P<<0.05) s SA L U
w2 A, AR e 7 e 4 A L P R R AR ks
B E(P<0.05), Z5HILFE2,
K2 HAHSMFEFR TNF-a 1L-10 IL-6 7k F § 46 M 25
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Tab 2 Serum levels of TNF-a, IL-10 and IL-6 in rab-
bits of each group(x+s,n=10)

a3 TNF-a ,ng/mL IL-10,ng/mL IL-6,pg/mL
SR 0.76+0.18 19314457 033005
it 2274043 13.5941.24* 071£0.11
HRELIA TR 24 1834045 152642.15° 0.61£0.10°
HhermingrAlEd 14740577 16474314 056+0.12°
P mpgr Al 12340327 1747432777 045£0,0977
BRET DU +L Y 29400 4 2274043 14.14£1.56 0.73£0.14

T 5 I REGT U, *P<<0.05, " P<<0.01; SR b #e, ' P<
0.05,"P<<0.01; S HELL MU A IGRIE 4L LL AR, *P<<0.05; S BKLL M4
R A, " P<<0.05

Note: vs. blank control group, * P<<0.05, * * P<<0.01; vs. model
group, “P<<0.05,*P<<0.01; vs. Taohong siwu decoction low-dose group,
“P<<0.05; vs. Taohong siwu decoction medium-dose group, 'P<<0.05

3.3 thammiaxtBHBmGEEEREERATAR
PI3K . Akt . mTOR mRNA Fi% ) 50

525 Foxd BE AL Eb e, 455 AR 2 4 i i B T 4 41
PI3K ., Akt,mTOR mRNA K ik /K45 i 2 T+ & (P<
0.05 1% P<<0.01) . SR Hud, k4t iz b s 7l
T 2H %% 2H 24 v PI3K . Akt . mTOR mRNA [ &35 7K -1
B EFN(P<0.05 8 P<<0.01) , BEZL PU4 A 1G5 20 4
IZ 21 PISK mRNA 9 223K K OF- 8 25 B (P<<0.05) 5
HREL U7 +LY 294002 21 Siz 1 21 b ik 48 hr K P-4
MR 22 S G124 B L (P>0.05) . S HkLr Uy
DR e 2 E A, A L R 2 iz 1 2L PI3K
Akt, mTOR mRNA ) ik 7K 3 1 i & Bk (P<<0.05) .
GRS,
34 tHhamPZBEHBRGENGESRATALR
PI3K . Akt . mTOR .Beclinl .LC3 11 & A RiZHI 200

5525 FUXE BRA LE A, A TR 20 e i B A T 2 21
PI3K .Akt.mTOR & [ 3Rk K V34t 2 Tt 55 (P<<0.05
8% P<<0.01),Beclinl \LC3 Il %5 [ ik K V-3 B & &
R(P<0.01). SHIRIL bAE, Bher iy ot i 4l
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®3 HAEZRERBFREALR P PI3BK Akt mTOR mRNA
FRiIFKFERENER(x+s5,n=3)
Tab 3 mRNA expressions of PI3K, Akt and mTOR
in tendon-bone interface of rabbits in each
group(xts,n=3)

iﬁ)”ﬂl PI3K mRNA Akt mRNA mTOR mRNA
SR 054£0.14 0.84£0.03 0.72+0.08

fiRIA 118£0.13 12120117 1.17£026°
Phermia itz 099+0.11° 1L13£0.18 L04£0.11
PR EA 0.84+0.12° 0974007 094+0.087

e mdmE R R 0.76£0.00° 0940067 0880077
BRI +LY 2940024 1124012 1.15+0.16 1.07£0.16

T 528 (IR IRZ L4, P<<0.05, " P<<0.01; SEHI4 Lk, ' P<

0.05,%P<<0.01; SHRLLIUYA R B2 L 4R, “P<<0.05

Note: vs. blank control group, * P<<0.05, * * P<<0.01; vs. model
group, "‘P<<0.05,”P<<0.01; vs. Taohong siwu decoction low-dose group,
*P<<0.05

1% 4 214 PISK . Akt . mTOR 2 [ 8 & 35 7K -2 ik

IR (P<<0.058% P<<0.01) , BKET DU A (IR 2 4 e iz 4L 41

H' mTOR & [/ R 18 7K i 25 FE AR (P<<0.05) s Bk41 g

Y% 2 iz A 4 b Beclinl \LC3 1T 2 PR ik 7K

- 34 5 3 T (P<<0.05 8] P<<0.01) 5 Ak 21 DU 4 37 +

LY 294002 4l fix 21 iR FE bRk 3B 2 22 57 35

TG FE X (P>0.05) . SH6L0 U4 K & 4 He

e MLz b R R iz g1 2 PI3K Akt (HR

TEALFR A1) . mTOR 25 [/ 2 35 K F- 3 g 2 BRI (P<

0.05), Beclinl \LC3 I & [ &K /K -3 8 75 (P<

0.05) SHLTIUi7 70 B 2H LA, AR /o 791 e 2 ik

ZH 21 PIBK .mTOR £ [ 1 3Rk 7K V-3 g 2 PR AR (P<

0.05),Beclinl \LC3 I1 £ [ 1 FRIK KV 45 18 2 T i (P<

0.05), Z5HR W4 K2,

4 BERETHREAHLH PIBK. Akt . mTOR,
Beclinl \LC3 T EARIZKFHRMER (x £,
n=3)

Tab 4 Protein expressions of PISK, Akt, mTOR,

Beclinl and LC3 II in tendon-bone interface

of rabbits in each group(x+s,n=3)

iﬁ)”ﬂl PI3K/GAPDH  Akt/GAPDH mTOR/GAPDH Beclinl/f-actin LC3H/[/’-actin
7S IR 0531006 084003 0482007  081£004 123021
fiRIA 1365007 120£001° 1374008 0274006 0204005
Bhermia itz L9005 LI3H018  L14£0.05  045+004°  053£007°
PRUAAIRA 0962004 097007 092£0037  058+£0077° 0.82+0.08
BMAEARA 0822000177 0922006 07120047 076200577 116£0.1877
BRETIOAA+LY204004 1255003 LIS£016  128£016 034003 0272005
528 IR A, *P<<0.05, ** P<<0.01; SRR ik, P<

0.05,"P<<0.01; GHELL U IA IR L AL, *P<<0.05; SHELLINY
PR LA, T P<<0.05

Note: vs. blank control group, * P<<0.05, * * P<<0.01; vs. model
group, "‘P<<0.05,"P<<0.01; vs. Taohong siwu decoction low-dose group,
“P<<0.05; vs. Taohong siwu decoction medium-dose group,~P<<0.05
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Electrophoretograms of the protein expressions
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tendon-bone interface of rabbits in each group
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