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[ Abstract] Objective To observe any regulatory effect of a pulsed electromagnetic field (PEMF) on A2A
adenosine receptors (A2ARs) in the nucleus pulposus of rats with intervertebral disc degeneration (IDD) , and to ex-
plore any combination with the A2ARs’ agonist-mediating ROS/PI3K/ Akt signaling pathway. Methods Fifty Spra-
gue-Dawley rats were randomly divided into a control group, an intervertebral disc degeneration group (the model

group) , an A2AR agonist CGS-21680 treatment group ( the agonist group), a PEMF group and a PEMF combined
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with CGS-21680 treatment group ( the observation group). IDD was modeled in all except the rats in the control
group. 100pL of CGS-21680 ( 100pmg/kg) was injected into the L intervertebral discs of the agonist group, while
the PEMF group was given 30 minutes of PEMF intervention daily for 14 days at 1.5mT and 75Hz with a pulse width
of 150us. The observation group was injected with CGS-21680 and then given the same PEMF intervention. Primary
nucleus pulposus cells from each group (50ng/mL) were cultured and the expressions of 8-OHDG, SOD, MDA and
ROS were detected by immunohistochemistry, immunofluorescence or with an ELISA kit. The A2AR, PI3K, AKT
and p-AKT protein levels were detected using western blotting. Results  The nucleus pulposus cells and the annu-
lus fibrosus were obviously wrinkled, necrotic and broken in the model group but the annulus fibrosus was intact and
the nucleus pulposus was almost normal in the observation group. Compared with the model group, the levels of
SOD and A2AR, PI3K, p-AKT and AKT protein were higher in the agonist, PEMF and observation groups, while
the expressions of MDA, ROS and 8-OHDG were weaker. The ROS level in the observation group was significantly
lower than that in the agonist and PEMF groups, and the phosphorylation level of p-AKT in the observation group
was significantly higher than in the agonist and PEMF groups. The average levels of SOD, A2AR, PI3K, p-AKT
and AKT protein in the nucleus pulposus cells of the agonist, PEMF and observation groups were significantly
higher than the IL-1B group’s average, while the average levels of MDA, ROS and 8-OHDG were significantly
lower. The ROS levels in the observation group were significantly lower than in the agonist and PEMF groups, while
the A2AR protein content and p-AKT phosphorylation in the observation group were significantly greater. The
average Bax levels in the nucleus pulposus cells of the agonist, PEMF and observation groups were significantly
lower than that in the IL-1f3 group, and the expression of Bcl-2 was significantly increased. There was significantly
less apoptosis observed in the observation group than in the agonist and PEMF groups, while the expression of Bel-
2 was significantly higher. Conclusions PEMF plays an anti-oxidative stress role by up-regulating A2AR activity
and reducing ROS generation. Treatment with PEMF and A2AR agonist could further activate the phosphorylation of
PI3K/Akt, down-regulate Bax and up-regulate Bcl-2, thus inhibiting the apoptosis of nucleus pulposus cells and al-
leviating the malignant progression of 1IDD.

[ Key words] Pulsed electromagnetic fields; A2A adenosine receptor; Oxidative stress;  Apoptosis;
Intervertebral disc degeneration
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8-OHDG /K- W) i 2 A, 5 b [m) sl 2% 40 B 0 - 1 4
TS, R E S A2AR Z K shH 8BS PEMF T
faTaE st FJH A2AR 36, A 808 B A% AN S Ak N
WA YR AR AL AR M BT AL R T . ARWF RIS
HRRZ PEMF & A2AR ZIREshHIBA T H5 , H
&N ROS /KR sh 40 T PEMF 41— 25 F#AIG, 7]
s 9 L 2 258 SR, Bl s L A A () 985 2T 4 PR &5y S 2k |
BEAZ AN A48 JH T O B A TR
THEAZ 20 0 O T S M ] 23R AR Y B R HL A 2
— T A8 Ak I 38 52 7 AT 3 g 2k R v 45175 S e A A0 i
T, 0 T2 X5 PBBK/AKT {5 5 18 1% % V) 4
K Bt AR 5T R B, B0 PI3K/AKT {5 5
T T P BE A AN O T, ATk 2% 1DD B AE R
AN FE 45 3 W7, L% 4 86 4% 40 i PI3K | p-AKT,
AKT EA & &Y EF & TAR A (P<0.05), R
PEMF BE G A2AR Z IR sh F AL REfE f A2AR T
PR EIR A REE I TE LAY A2AR 540 R | Yo sh
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G #E 1 (stimulatory protein, Gs) {1 i#7% PI3K {55
W4 Bax Fl Bel-2 & PI3K/ Akt {553 B 1Y T 1%
K A, 4 PI3BK/AKT {5 S BG L5, p-AKT B R
Ak AR T8 1 Bax ik, T E A
Bel-2 351 Bel-2 ] 5 1o 4 A4 I BE b 4 i (6 %
C B, M C /1) Caspase F15 , 1T 2%
fi LR AR T R R I I D AR T K A . AR SR 45
BN, 2T WG WEL L BEAZ AN p-AKT Bl 1k 7K 7 1H
L TR M sh 4 K PEMF 4, I e amfilie
T M Bax 35, 237 Bel-2 & & TH5, %W PEMF
A A2AR A2 R ¥ sh ) T 1] B 238 i A PI3K/
AKT BRI A 3540 i BEAZ A0 M08 T

25 Tk, AL R R A5 6 B ROS A5 119 PI3K/
AKT i FEZ 5 THEZ 40 T K IDD SR8 i 72
PEMF il 3@+ 94 A2AR 3, /> ROS A=k,
I AP E AL AE s BEG A2AR B ahFlgeit—
fEit PI3K/ Akt B2 fk, N IRAET-FE A Bax /K, I
PP T- B Bel-2 Fe3k, WA T3 i 85 4 A L 0 1, Dl
22 1DD GAEIEJE | SA I PRI T HE ] 2R A7 1 s A8 2 1L
TH A AEA B TRARRT
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