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JEET-ANA, o P RS B2 5% Y IR mTOR 33k, Western blot Al mTOR FIAHIEER H o HIFEEH K B G, 434 mTOR
Z%i5 . mTOR T4, GFP (green fluorescent protein LG ) A EH, 762 R 4 FBORBRIEZ NS, T8,
AL AL E A S, [ER] ARIMRIE I 1, Western blot Z5 R R, Z4E4] mTOR [(1.8+0.1) vs (0.920.1), P<0.05].
Raptor [(4.120.3) vs (2.2+0.3), P<0.05] 5 P-Raptor [(1.8+0.1) vs (0.920.1), P<0.05] 2 i35 & T-H4F4H ; MiMiZH ] AKT, P-Akt, S6K.
P-S6k 25 FGe T4 X (P>0.05) . K TSCs ARIME )5 mTOR . Raptor 52 P—Raptor F&i5 s ZIIRIAIIT . mTOR (3%
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RN (P<0.05). [£5it] Ml mTOR 2 Al s ik K U4 s 2 me 71 .

K4ER: mTOR 2, WUkdT-4uM, Wildsids, Wik

hE5HES: R3I8 XEFRERG: A XEHES: 1005-8478 (2023) 23-2172-07

Effect of mTOR protein on repair capacity of tendon stem cells in aged rats // GU Cheng—yi, CHEN Ming—liang, DING Song,
ZHOU You. Department of Orthopaedics, Renhe Hospital, China Three Gorges University, Yichang 443001, China

Abstract: [Objective] To investigate the effect of mTOR protein on tendon repair ability of tendon stem cells in aged rats. [Methods]
Young and old rat tendon stem cells were cultured in vitro, and mTOR expression was regulated by adenovirus transfection, and mTOR and
related proteins were detected by Western blot. Aged rat patellar tendon injury models were made, and divided into mTOR expression,
mTOR interference, green fluorescent protein (GFP) and blank groups. The repaired tendon tissues of the rats were harvested at 2 and 4
weeks for histological, tissue immunochemical and biomechanical assays. [Results] In vitro test, the western blot results showed that the
aged rats presented significantly higher level of mTOR [(1.8+0.1) vs (0.9+0.1), P<0.05], Raptor [(4.1+0.3) vs (2.2+0.3), P<0.05] and P-Rap-
tor [(1.8+0.1) vs (0.9+0.1), P<0.05] than the young group, despite of insignificant differences in Akt, p—Akt, S6k and P-S6K between the two
groups (P>0.05). The expression sequence of mTOR, Raptor and P—Raptor after transfection of TSCs in aged rats ranked from high to low:
mTOR expression group > GFP Group >mTOR interference group (P<0.05). In vivo test, HE tissue scores significantly increased in all the 4
groups 4 weeks after surgery group compared with those 2 weeks after surgery (P<0.05), which ranked from high to low as the mTOR interfer-
ence group >GFP Group >mTOR expression group > blank control group at time points accordingly with statistically significant differences
(P<0.05). Compared with those 2 weeks after surgery, the Coll and SCX expressions remained unchanged at 4 weeks after surgery (P>0.05),
which ranked among the 4 groups from high to low as the mTOR interference group >GFP Group >Blank group >mTOR expression group,
with statistical significance (P<0.05). Compared with those 2 weeks after surgery, the maximum failure strength in biomechanical test signifi-
cantly increased in 4 weeks after surgery (P<0.05), which ranked up—down as mTOR interference group >GFP Group > blank group >mTOR
expression group with statistical significances at time points accordingly (P<0.05). [Conclusion] Inhibition of mTOR protein does enhance
the repair capacity of tendon stem cells in aged rats in this study.
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EIAFRLEN (mammalian target of rapamycin,
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Table 1 Comparison of relative expression mTOR-related
proteins in TSCs between young and old rats ( % +s)

Ei=tan HAEH (n=3) BAEH (n=3) P{H
mTOR 0.9+0.1 1.8+0.1 0.032
Raptor 2.2+0.3 4.1+0.3 0.028
P—Raptor 0.7+0.0 2.120.1 0.012
Akt 2.3+0.1 2.3+0.0 0.083
P-Akt 0.8+0.0 0.8+0.1 0.102
Sk 6.2+0.6 6.2+0.6 0.096
P-S6k 4.7+0.4 4.6+0.4 0.094
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Table 2 Comparison of relative expression mTOR-related
proteins in TSCs transinfected differently in the old rats ( % +s)

. mTOR #3i5  mTOR 441 GFP #
Eiztan PAE

2 (n=3) (n=3) (n=3)
mTOR 3.920.1 1.2+0.0 2.120.1 0.015
Raptor 1.0£0.0 0.3%0.0 0.620.1 0.021
P-Raptor 4.2+0.6 1.5+0.2 21202  0.032
Akt 1.2+0.1 1.2+0.0 1.2+0.1 0.076
P-Akt 3.420.5 3.120.4 3.6:0.6  0.082
S6k 4.1x0.7 3.9+0.6 41206  0.091
P-S6k 3.7+0.4 3.30.4 3.6:04  0.094

2.3 KRB K2,

HE Je o W88 gl 4 B B RACR LR 1, %
3, H5ARJE 2 B, AR5 4 FUA HE 4207553
EEREIN (P<0.05), AH I A [] 55,43 50D v EIAIE A4 it
JEHU A mTOR T4 41>GFP 41>mTOR ik 20 >3 14
A, ZHHAGIF¥E L (P<0.05) . AL 2EW55
mTOR T Y4 AR XS HoAfl = L £F e HE AT B A& 5%, %%
FEANMIEC T /D, BRI A A gk I i

) F R E 2 Ak Coll T SCX A I 235 5. U, 1&]
2. W3, %3, 5RF2AMIL, RiF 48, Col
K SCX By ik T 28 4k (P>0.05), AH L[]
KL, UL Coll, SCX By ik 2 1 M EMIRAK K
mTOR T #L24H>GFP 2> [ 4 >mTOR FKikdl (P<
0.05), ZRWHGI=E X,

IR LR 3, SARE 2 MM, K54
Ji) D 21 5 KA B B A S A N (P<0.05) , AR L B
) A5, R K S B K B/IMK YR mTOR T4
ZH>GFP 4>25 H4>mTOR Fik4l, ERWAHSG ¥
B (P<0.05),

3 it i

mTOR J&—2ER T HEAR, fFENFAREE
P, B mTORCI Al mTORC2 ™ . mTORCI



531 35 23
2023412 H

T EBTE MRS
Orthopedic Journal of China

Vol.31,No.23
Dec.2023

mTOR, RAPTOR 1 mLST8 41/, *'c mTORC 1 7141
JitL 3R B HT A 434k T i R ) AR E AR A
mTOR #&5 ISP ZFE SR, S 5RNZAES
WK, SR R BTE R, SAMET. A
WEAA R A TG S A AR AR R 7 AR
I mTOR il o] UAE K Al g %, Ui
mTOR 7E 32 M R P 3RA 2 Ay " AW
35 4F FIE 4R K BL TSCs o mTOR K 5 HAH 1 &
ik, WA mTOR, RAPTOR 7EZ4F KR40

23 % R

E 1 PO BSB89 Mg (HE, x200 wm). la, le:

1h: GFP 4,
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Figure 1. Histological observation of repair of patellar tendon injury of the four groups (HE, X200 pm). la, le: blank control. 1b, If:

mTOR expression group. lc, 1g: mTOR interference group. 1d, 1h: GFP group.
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Figure 2. Histology of patellar tendon injury repair in four groups (Coll immunohistochemistry, X100 m). 2a, 2e: Blank control. 2b, 2f:

mTOR expression group. 2¢, 2g: mTOR interference group. 2d, 2h: GFP group.
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45 3d, 3h: GFP 4.
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Figure 3. Histology observation of patellar tendon injury repair in four groups (SCX immunohistochemistryX 100 pwm). 3a, 3e: Blank con-

trol. 3b, 3f: mTOR expression group. 3¢, 3g: mTOR interference group. 3d, 3h: GFP group.

R3 ZEAREBRESHNERILE (7)

Table 3 Comparison of assay consequences after patellar tendon repair in the old rats (  +s)

Fabr o ) A2 ZEXTEL] (n=6)  mTOR F£ik4l (n=6) mTOR T4l (n=6) GFP 4 (n=6) PAH
HE ZHZF) 2 2.3+0.1 5.1+0.8 13.2+1.2 8.1+1.0 0.016
4 J 3.3+0.7 7.241.0 17.5%1.4 11.521.2 0.021

P 0.042 0.047 0.038 0.046
Coll #11k (OD) 2 J 1.120.1 0.4+0.1 4.320.2 2.7+0.2 0.006
4 J# 1.1£0.1 0.4+0.1 45403 2.9+0.2 0.005

P4 0.085 0.079 0.063 0.068
SCX 411k (OD) 2 Ji 0.9+0.1 0.4+0.1 5.1+0.4 2.120.1 0.008
4 1.0£0.1 0.4+0.1 5.6+0.5 2.220.1 0.009

PAE 0.083 0.069 0.093 0.077
T KPEERE (N) 2 A 15.00.1 17.1+0.2 36.2+0.2 25.120.2 0.038
47 24.1+0.1 26.1+0.3 46.3+0.3 36.2+0.2 0.041

PAE 0.044 0.041 0.037 0.035
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