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JAK2/STAT3 signaling pathway mediates metabolism and anti-oxidative
stress in chondrocytes of osteoarthritis mice
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[ Abstract] Objective To determine the effect of Janus activated tyrosine kinase 2 and signal transducer and activator of
transcription 3 (JAK2/STAT3) signaling pathway on the metabolism and mitochondrial oxidative stress in the chondrocytes of
osteoarthritis (OA) mice in order to explore the role of the signaling pathway in this process. Methods Ten C57BL/6 mice
were randomly and equally divided into OA model group and normal control group. In 3 weeks after the establishment of OA
model, all mice were sacrificed and their knee joint synovium tissues were harvested to isolate chondrocytes. SC-39100, a
JAK2/STAT3 Signaling pathway agonist, was used to treat the obtained chondrocytes from the both groups of mice. The
expression of p-JAK2, p-STAT3, Bcl-2, Bax, succinate dehydrogenase (SDH), and cytochrome ¢ oxidase (COX) was detected by
Western blotting. The content and activity of malondialdehyde (MDA) were measured. Results Compared with the chondrocytes
derived from control group, the OA chondrocytes had significantly lower protein levels of p-JAK2, p-STAT3 and Bcl-2, higher
level of Bax, lower SDH and COX, and increased content of MDA (all P < 0.05). The treatment of SC-39100 enhanced the
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expression of p-JAK2, p-STAT3 and Bcl-2, decreased the expression of Bax, up-regulated the levels of SDH and COX, and
reduced the content of MDA (all P < 0.05). However, the treatment had no effect on all indices in the chondrocytes from
control group (all P> 0.05). Significant differences were found in the above all indices between the OA chondrocytes after
The JAK2/STAT3 signaling pathway is
closely associated with OA chondrocytes. Its activation can suppress apoptosis in chondrocytes and enhance the anti-oxidative

SC-39100 treatment and the chondrocytes from control group (P < 0.05). Conclusion

stress capacity of chondrocyte mitochondria.
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N R HEE R, St A 1A 420 (World
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% T (Janus activated tyrosine kinase/signal
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Hil 7 . p-JAK2$LiK | p-STAT3HLIA . B-¥sh&E M
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AT Z K (hypothalamic regulatory peptides,
HRP); FEHi/MR . FHRM AP F196 2t (dt
WH e ); R Eagleli## 5L ( Dulbecco’s
modified eagle medium, DMEM ) Ik 4 5 % K
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serum, FBS, UM PUZER A F] ); JG I35 40 i kA7
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X REZH RIS B0 40 ( OAR I ZH ) 4 | B X %5 A=
KWgni, LAEEFL2 x 10°/mIE R T £ B #2402 (U
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43 %40.01%FBS ) DMEM % & 41 Jit1 24h , feff 4t Jifa 7]
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W, Wk & Tmin, & EIEE: (Western blotting )
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membrane, NCHE ) | . HR#E fi 4 Markeri 7~ ,
NC S B o3 5 89 AR TR 4541, TS A p-JAK2
p-STAT3. Bcl-22E 1. Bax#E [ Mip-actin (1 :1000)
— BB 2% v ( Tris buffered saline with Tween,
TBST) 4CHELK. do)a, MTBSTHEBRR KL
3, HR10min, SR 5 HI1:5000 % B —HTiE H 5%
i 2h . IR TBST # K ¥ 3 5 | Ak 2% & Ok
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5, Bio-RadfAHRGEA0R, IFFH Fraly o i 4 14 ik
17 2% I BEAE I 53T o
1.6 Western blotting#l 3%.34 82 BLE B . 20 i &, % C
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X BE A LA, 9 4H p-JAK 2 Flp-STAT 31 2 35 /K - 22
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JAK2/STAT35 Sl Il Ig , AT KT
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(P<0.05) , #HISC-391007] i 3 F% 1k Bax#E 1
() F IR KK, AR A T 5 OA + SC-39100
2H 5 %} BE + SC-3910041 b 44, Bax# [ 1 2 ik K F
fiw, ZRA%i¥E X (P<0.05) ; X +
SC-391004 5% B e85, W 2H Baxdg 11 1Y R ik K
FESTHEITEEXL (P>0.05, K4) .
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Figure 1  The expression of p-JAK2 in cartilage cells of each group
p-JAK2: p-Janus activated tyrosine kinase signal transducer; OA:
osteoarthritis; 1: control group; 2: OA group; 3: OA+SC-39100 group; 4:
control+SC-39100 group. Compared with control group, “P < 0.05; compared

with OA group, *P < 0.05; compared with OA+SC-39100 group, “P < 0.05
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Figure 2 The expression of p-STATS3 in cartilage cells of each group
STAT3: signal transducer and activator of transcription; OA: osteoarthritis; 1:
control group; 2: OA group; 3: OA+ SC-39100; group; 4: control+SC-39100

group. Compared with control group, “P < 0.05; compared with OA group,

#P < 0.05; compared with OA+SC-39100 group, “P <0.05
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Figure 3 The expression of Bcl-2 in cartilage cells of each group
OA: osteoarthritis; 1: control group; 2: OA group; 3: OA+SC-39100 group; 4:
control+SC-39100 group. Compared with control group, P < 0.05; compared
with OA group, P <0.05; compared with OA+SC-39100 group, “P<0.05
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Figure 4 The expression of Bax in cartilage cells of each group
OA: osteoarthritis; 1: control group; 2: OA group; 3: OA+ SC-39100 group; 4:
control+SC-39100 group. Compared with control group, P < 0.05; compared

with OA group, P <0.05; compared with OA+SC-39100 group, “P<0.05
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NIMAJAK2/STAT 35538 B B Sh ), #CE 40 4k
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KBRS A AL B EE 148 3 55 OA + SC-391004 [t

B, X + SC-3910041 H SDHFICOX Y 2R ik 7K - fhii

it (P<0.05) ; X} + SC-3910041 5 %} HE4 He %5,

P4 21 1) SDHFI COX 1) R ik K - 22 S5 oS 122 B X
(P>0.05; K5, Kl6) .
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Figure 5 The expression of SDH in cartilage cells mitochondria
of each group
SDH: succinate dehydrogenase; OA: osteoarthritis; 1: Control group; 2: OA
group; 3: OA+SC-39100 group; 4: control+SC-39100 group; compared
with control group, “P < 0.05; compared with OA group, *P < 0.05;
compared with OA+SC-39100 group, “P < 0.05
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Figure 6 The expression of COX in cartilage cells mitochondria
of each group
COX: cytochrome c oxidase; OA: osteoarthritis; 1: control group; 2: OA
group; 3: OA+SC-39100 group; 4: control+SC-39100 group. Compared
with control group, “P < 0.05; compared with OA group, #P < 0.05;

compared with OA+SC-39100 group, “P < 0.05

25 W EE M E LB RMDAR A KF
5%t B2 e #, OARE L2 ) MDA & i 5
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B & MK (P <0.05), #2/RIAJAK2/STAT3
T OIS I, AN SR A SR A N B
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Figure 7 The mitochondrial MDA content in cartilage cells of
each group
MDA: malondialdehyde; OA: osteoarthritis; 1: control group; 2: OA
group; 3: OA+SC-39100 group; 4: control+SC-39100 group. Compared
with control group, “P < 0.05; compared with OA group, #P < 0.05;

compared with OA+SC-39100 group, “P < 0.05
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SR EM . REHLAERBUA M K EOARE h4 K2
o — 13097 J7 2 B EOBUR N TG R T
FA, W, FATZMALE EXFOAM LIS, L)
1R R OARY & A= kT R IR IG 97 $2 43 7 B4 e ol
S

AL R FR AT A /N FROAR AL J5 , R i
4 J 43 2H A I JAK2/STAT3 {5 5 18 % 47 ¢ 38 br
p-JAK2. p-STAT3, 4iififi1T-F5+rBcl-225 11 . Bax
B 1 LA B SR N T8 R SDHAICOX , & L5 X



hiEZFLRERRZE  2015F73288 1435 788 Chin J Mult Organ Dis Elderly, Vol.14, No. 7, Jul 28, 2015 - 545 -

HEZH A EL , O ARSI 21 Hp p-JAK 2l p-STAT 33 1A i 1%
(P <0.05); {H4/1 AJAK2/STAT35 5 1 I i 50
7] SC-39100 J5 , OA + SC-39100 41 ' p-JAK2 Al
p-STAT3ZR A 7, 55X BEZH FnOARE TR 4 H 35 3594
it L (P<0.05), SXTREAIAAML, OARRRIZ
AT A Bel-28 1R R KERAK (P < 0.05), # T
bR Baxi 11 R B K VD i, 3= W] OARE Y 2 rh i
NP T-W s OA + SC-391004H HH Bel-275 A i3
KM . Bax#E A RIKFEML (P<0.05), #R#
15 J5 19 JAK2/STAT 315 5 38 % AT 41 i) 58 44 i o4
-, SDHAICOX¥ A4t A b ¥ 4545, MDAN
b A RN SRR ), fEOARI T4, SDH
MCOXIF LB AL (P <0.05), iMiiMDAK & &
fi &5 ( P < 0.05 ); 7EOA + SC-3910041 ' SDHHICOX
(2R3N P < 0.05 ), MDA & H [ (P < 0.05 ),
F B IAK2/STAT 315 5 i [ 19 1 Ak v] 2% fif 51 15 4
SRR R BB, dE R R R BE, A A TR
2 M E AR K

JAK/STATAE 5 il f Kkt Z R kA= . &
JEad A A AR A, Terrell 27 % 2148 5 [N
T 44 % -6 (interleukin-6, IL-6) i 1 i 1k
JAK/STAT 15 53 % A2 b0 LI JE . Park 45 1% 3t
JAK/STAT {5 5l i A T T F AL I 35 & f Il F Rz
240 M6 5 B % TR T B D . Wen 2 T A A
JAK/STAT {55 5 3 % v] DLk 8 Sl o, — P 98 7 5 45
(‘ischemia-reperfusion injury, IRI) 5|72 i 7 26 IE 44
JaB G AgE T B R A B, M Kk T
(angiotensin Il , Ang Il ) [F]4£H0E JAK/STAT i %
Pk B /INER ZR AN M G A, DT e OME IR 1k
U, BT Ang I AT BHL 1k =5 1% 5 1 B JAK/STAT {5
S Y RFIEBR BT &2 B, STATHTE 1k
XFHUF R EEER G, . W RAE . BR8, FidL
g e LR A T A R SE R B, I
IL-6 32 (A T A1 il STAT 3 A4 84 145 1T it 38 24 XU A% 56
5 4¢ ( rheumatoid arthritis, RA ) ()48 5E it v M, IL-10
i o STAT 3% 45 5 LA & 45 4F FH F B W40 i 19 41 R
PERIT, IsomakiZE S 37 iy RASH 458 B 5% 4 1
STAT3LRE R I 23 el 28 T R 7

AALN AR S 5 Z R 1 R R iR, v &
S AN A AT T OO e AR Ak B A A T LA
deE AN RS, AR TR el 2k
RN RN 1R VIR e i iAo G A L = R V1 A
eI LA R AR U T 2 P A R B SR A BIF 5 I 52
JAK2/STAT 35 5 3 I8 114 Vi sl 4 i) % 420 Ak 1oz 9 4t
V3 LA o REAT i 2 5 el

25 FRTiR,, OARYM bt & Jr il F2 5 IAK2/STAT3
{59 8 I A fE % VD BE R, 2B rE M RH W
JAK2/STAT3(5 5 i B J& 75 A& — > Al 47 1) B 16 OAI)
TB, HARRATH— PR RI .
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