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[ Abstract] Objective To observe any effect of warm acupuncture on chondrocyte apoptosis and the miR-
27a-mediated PI3K/AKT/mTOR signaling pathway using a rat model of early knee osteoarthritis ( KOA ).
Methods Fifty Sprague-Dawley rats were randomly divided into a control group, a model group, a warm acupunc-
ture group, an inhibitor group, and an inhibitor + warm acupuncture group (the combined group), each of 10.
Three days before the modeling, both the inhibitor and combined groups were injected with miR-27a inhibitor. Pa-
pain was then injected in all groups except the control group to establish the early KOA model. After successful
modeling, the combined and warm acupuncture groups were given 30 minutes of warm acupuncture at the medial
and lateral Xiyan points daily for 14 days. The model and inhibitor groups were fixed for 30 minutes during those
sessions. After the 2 weeks, hematoxylin-eosin staining was used to observe any pathological changes in the carti-

lage tissue. Terminal deoxynucleoitidyl transferase-mediated nick end labeling was used to detect chondrocyte apop-
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tosis, and enzyme-linked immunosorbent assays were employed to observe the levels of interleukin 18 (IL-1B) and
IL-6. Western blotting was used to evaluate the expression of p-PI3K, p-AKT, p-mTOR, PI3K, AKT, mTOR,
LC3-II, and Beclinl proteins in the cartilage tissue, while quantitative real-time polymerase chain reactions detec-
ted the content of miR-27a. Results After the intervention, the morphology of the chondrocytes in the warm acu-
puncture group had improved significantly compared to the model group, while that of the inhibitor and combined
groups was better than among the warm acupuncture group. The rate of chondrocyte apoptosis in the warm acupunc-
ture group was significantly lower than in the model group, while the rates of the inhibitor and combined groups were
lower still. There was no significant difference between the inhibitor and the combination group on average. The av-
erage expression of IL-6, IL-13, LC3-II and Beclinl protein and of miR-27a were significantly lower in the warm
acupuncture, inhibitor and combined groups than among the model group, with those of the inhibitor and combined
groups significantly lower than among the warm acupuncture group, on average. The average p-PI3K/PI3K, p-
AKT/AKT and p-mTOR/mTOR levels of the warm acupuncture, inhibitor and combined groups were significantly
higher than those of the model group, with those of the inhibitor and combined groups significantly higher, on aver-
age, than among the warm acupuncture group. However, there was no significant difference between the inhibitor
group and the combined group in their protein expression and mRNA levels. Conclusions Warm acupuncture
may down-regulate the expression of miR-27a to promote the activation of the PI3K/AKT/mTOR signaling pathway,

inhibiting excessive autophagy and apoptosis. That would relieve inflammation and damage, and delay degeneration

in early KOA, at least in rats.
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LA TG, TUNEL 3% 6 B i 08 72 40 i 7 1
BN ERE A, A (%)= (TUNEL 3 {0 BH P 40 i
B B AR x100% .

AN VHCE U IL-1B TL-6 25 4G
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0.05) ; SR BT A 4 Hb g5, 0 300 A 3K A A A A0 g
miR-27a FIKKF-H) i EREAK (P<0.05) , Wil FI 41 5
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TRIT, BRI AR 7 4 K BRUKCE A IR S R4, miR-27a
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FEAIK, p-PI3K/PI3K . p-AKT/AKT & p-mTOR/mTOR 7K
S By A Y 2 ) 2 T v, SR B IR A A T R L R A
miR-27a & &, #5545 PI3K/AKT/mTOR {5 518 #% ,
Pl KOA S8 [ W, /b s 4R i T, AT 22
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HE ST miR-27a F 55 DL BH BT miR-27a AY3E 2L
N, & BN R 2 B A 4 p-PI3K/PI3K , p-AKT/AKT
S p-mTOR/mTOR 7K-F- B4R AU 2H B 8 T+ 55 , Beclinl |
LC3- 11 25 A 7 e A e A 76 2 I8 28 BRI, T 10 31 59 4 5
A FkRbrdl 22 R TG4 L (P>0.05)
i I HE miR-27a 7EF PI3K/AKT/mTOR {5 538 I Y
YR IE B R R A i A v LA B AR R VR )
B E—2PAIE SE T R & BB A ] miR-27a Rk,
{23 i PI3K/AKT/mTOR 155538 P& | ok i & %
TE R EN.

25 L ETIR  AHESE S IR BT 2% 1T g8 o 1 4 R4
KOA FiI K Fl miR-27a ik, £ # PI3K/AKT/mTOR
A RO BRI A B e ek R R
MO, s SR AR E N, T 2 M KOA SRRtk
Ml R R R BT R IR T KOA HE 46 T #S LRl
(R Ze IR KOA H5H 40 it I 1~ i) i DI ML il 7 75 1E
— ARV, AR ST D7 ) AL FE AR I H A miRNAs e 7%
TR FAE R AN RIGIT AN AR EE KOA HAgfE , L
HE—L IR PI3K/AKT/mTOR 15 538 BEAE4CH 240 i B
W e AT PR A AL

2 % x #t
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