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HE. [BE] HIT ISR R R A (idiopathic scoliosis, 1S) 53 5 28 5 20 M0 Y 184 A AT I A A 5%
Wi, [F5k ] WHIBK G WG BRI s v A 1S AR AN IE B AALR) MR ARER K5 RIS AR AE FIIE B A4 561 2 A B 4i i
FHAR BT 5 BN 5 A I AR HR 3R B HSZ AR Adipo R1. B AIIEIAR S Col I FIERAREY Col X HYRIANEIL . AR EENR
e A 1S 41BN, KA G A RIS, (S8R 1S B MR IRIK Z /KB E 5 TIEH A4 [(19.3+11.5)ug/ml vs
(9.5+8.4)ug/ml, P<0.05], E. IS AL [(19.3+11.5)ug/ml vs (11.9+8.8)ug/ml, P<0.05] A1 2 [(9.3+4.5)ug/ml vs (3.723.3)ug/ml, P<
0.05] FA I3 MR HK 25 7K S 45 1) b 2 2 1 1E 3 A2 Ao PR B3 P K - 1S H 5 400 R 4 i v BB 16 2% [(1.440.3) vs (1.0£0.1), P<0.05].
Adipo R1 [(1.3£0.3) vs (1.0£0.2), P<0.05] 1 Col II [(1.8+0.7) vs (1.0+0.7), P<0.05] 55 [ /K .35 TE % A4, i Col X [(0.2+
0.1) vs (1.0£0.8), P<0.05] FYHE /K- F-NMIE T IEH AN o AR EEARIR R A 1S HECE 4SS . Adipo Q. AdipoR1 HYFRIKIKF-5
WHEEMRISPET R (P<0.05), Col T AT F Bel2 M3 /KPR B E TS (P<0.05), i ColX. Bax £ 7K F- N & 2R AL
(P<0.05). [Z&it] M It poNeEeE ZK-Fal it 14 AdipoR1., Bel2 1 Col I, LUK i Bax Hl Col X FALHE IS B HH
20 0 P H S A AR L AT R R
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Adiponectin and chondrocyte proliferation in idiopathic scoliosis / WANG Yu—xiang, XIE Jiang, ZHANG Hong—qi, LI Jiong,
TANG Ming—xing. Department of Orthopaedics and Spine Surgery, Xiangya Hospital, Central South University, Changsha 410008, China
Abstract: [Objective] To explore whether adiponectin has an effect on the proliferation and hypertrophy of articular process chondro-

cytes in patients with idiopathic scoliosis (IS). [Methods] Plasma adiponectin levels in IS patients and normal subjects were detected by
ELISA. Primary chondrocytes of the articular process were isolated from IS patients and normal subjects, and the expressions of adiponectin
and its receptor AdipoR1, chondrocyte marker Col I and hypertrophy marker ColX were detected by western blotting. Subsequently, the
chondrocytes of IS group were stimulated by different concentrations of adiponectin, and the expression of related proteins was detected.
[Results] The IS group was measured significantly higher plasma adiponectin than the normal group [(19.3+11.5)g/ml vs (9.5+8.4)ng/ml,
P<0.05], including the females [(19.3+11.5)g/ml vs (11.9+8.8)wg/ml, P<0.05] and the males [(9.3+£4.5)pug/ml vs (3.7+3.3)ug/ml, P<0.05].
In addition, the chondrocytes harvested from IS patients were significantly higher than those of normal control in terms of protein expression
of adiponectin [(1.4£0.3) vs (1.0£0.1), P<0.05], AdipoR1 [(1.3£0.3) vs (1.0£0.2), P<0.05] and Col II [(1.8+0.7) vs (1.0£0.7), P<0.05],
whereas the former had significantly lower Col X than the latter [(0.2+0.1) vs (1.0£0.8), P<0.05]. The protein expression of Adipo Q and Adi-
poR1 in chondrocytes of the IS group increased in a concentration—dependent manner after stimulation with different concentrations of adi-
ponectin (P<0.05), the protein levels of Col Il and anti—apoptotic factor Bel2 also significantly increased (P<0.05), while the protein levels
of ColX and Bax significantly decreased (P<0.05). [Conclusion] Increased adiponectin levels in plasma might promote the proliferation of
chondrocytes and inhibit the hypertrophy process in IS patients by upregulating AdipoR1, Bcl2 and Col I, and downregulating Bax and
Col X.
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FeRVEBAEMZ (idiopathic scoliosis, IS) J&—7#f
RSB = e, 22 T, 4
AL IS B R N 0.5%~5.2% V', 1S HIIGYT LA 2 B
MFARTHCRE >, (RS HAVE A B M A
Ew . KRR, e, Hik, B9 1S M) &
Wbl TR SR RUIRYT R R LK,

PRIEHRE N ZESS, EREFTHRENRE 1S &N
AHE W Brink 25 ) & IS B HTAE A= KA H 4n
JROIE B G R, T FE R D A — . 1S BB T K
AN F I S B AR O /N A
H 1IN 2R il Y S A I 5 Bk nT DUE I 5 DR AR
B AR 530 32 BN R Y R R R TR 1S R
2 SR

WMEBPIUEH S5 1S K. MEEDIBRAT LIS
IS KA, HA WM RERZR¥H Z Y. Hil
R VT REIE AR TE 1S AR AE B 20 R A DA ) 55 L
B B 78 T 4 Y B A Ak R ok B R 1S &
g o Clark 48 1 B 10 % B AR RS 20 15
27 B BN AT e R AR OG, R SR A R A
EHOAHIE, JRICR NI IEAHSCH:

JIREK 2 A2 i g 0 4 A3 W G R I PR 7, ik
5 HAZ ARG A WS TUHE S, 2R . WU
BRI SR FIINRE . Jiang 25 Y R BUIREE R 193

IBTE 1S JREAE DS UP 22 5 2%, i ELTMTA LY o
AR e B IR 2K B 5 P EE A R 2T R 4R A
WA G, AT BARETE AT 3 A BRI 3R m] e i ot
TR R A IR AR 2 S 1S R R
e o HUR, IRIEFIE RS 1S B LT R H
ARG B AL R P HE e R AN A, PIHAR SCiEA T
IRi:ESFe

1 #AREFEE

L1 WFFEXT 4

FH TR0 1 2 R 38 Wk B2 1) 1EH A2 Ry 2018 4F
7 H—2019 4F 12 HEEARH TIZgi2 HEMES 1) 17 £
B, 1S BE A [FIHERIS R & A AN S Y 20
B, PILAFRS . PEBIAT Risser fiF A 2257 TLGE T
B (P>0.05) . 1T AR 40 LB IR IE A
A FITEARHR S T ARIGI T 7 GRS PraiiHE
[ R, ML [FUE A RIS R R TR
FEMNY HA2 32 VR ARIGIT IY 12 B85, AR
ARG Z SIS 242 L (P>0.05) . ARFFEIHRE T
RS OR M ME R B B & B & oy it 1
(No.201703358) , A8 3% M H 5% @ ¥ 2 38 i ) 22
+e

x 1 RENE RIS

e ISR IR R FEAS I DA AR AN AR L
EHAH (n=17) IS4 (n=20) PA{E EWHAH (n=7) IS4 (n=12) P&
AR (), wxs) 14.9+1.7 13.9+1.6 0.071 19.1+4.3 16.5+2.3 0.088
PR (Z/5) 12/5 13/7 1.000 3/4 715 0.650
Risser fif 3.5+1.3 3.3+1.1 0.483 - - -
25 Cobb ffi (°, ) - 48.3+22.5 - - 45.9+15.7 -

1.2 FRAGREL

2 ml EDTA $ui 525 2R 1l 45 R A0 52 41 8]
kA, ARA KA 30 min N T 4°C 1 000xg 250
15 min, HUMAE 3G 0200847 T-80°C., TEAFZM IE
WFARRITRIR T, FAR RIS 4 AE # A4
FIETRAL A, HIESRITE .
(I IV 41518 ¥ S el

FIH BRI 3 Bk S e i 7 & (CSB-E07270h,
RIESE) M5E 1S B UM IE & AL b AgEc &R
Ko IR G IS . BRI R A AS R 1T 1
D500 % B ORE, R CE s S AL (0, 1.56,
3.125, 6.25, 12.5, 25, 50, 100 ng/ml) FIFFMEEA

FLo BEALABIIMPRAE S SAFMAEA 100 pl, 37CIRFE
2he FEWME, BT, BAMEYRIRChiE TE
W 100 ul, 37°CIRE 1 he VWM TIE, SFLINBHE
B E AL W AR IO R A E TAEW 100 ul, 37CHE 1
he VBTG, RFEFLINEYE 90 ul, 37°CHkE
FeB A 15 min, SRIGFAFLINZA LW 50 pl, 5 min
P 45 FLTE 450 nm KA CE BE(E . ARYEARIE
FLEAEL IR ENZE, THARMRREARIREE, PRI
B R AR PRI
L4 BB RSN LS
14.1  FF g s e

FHE 197 85 R R NBERERZ2 v vp ki) 2
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RN IE B N ST R LY, AT I F DIk
JZ o VI ACETE 37°CTF T 0.25%IBEE FH R 1L 30
min, ] 0.1% W BYNCIAEHEAL 4 ho 20 B0
AR, 7 37°C/5% CO %M, FIRIN 10%M
I A 1975 7 R BERE R A R i DMEM (SG[E Hy-
clone) #FFTH5F%,
142 #ifiasr 2 Ak

12 {9 1S [ A 7 GIE R AR P3 AARE 4 A
T IS A ANE R NHI SR s 96 FLBET RN P3
RIS 2R R TE N ZH R A A 240 i 3 A ) i
Bis B 6 FLAREEFRAY P3 AR IS ZHANIE W A ACE AN
PATRRICR THUSEE, WML R TRV fE A —
SEVRFEARIR R Y58 3G SR T T30, BRI T-90m
W0 0. 2. 5 pg/ml, FHIHHEI 24 he
143 KfEhR

CCK-8 (Cell Counting Kit-8) S5 K [RIFEEH
A IE 5 N A 1S 23R 20 M 2 S et A 96 LA I
AR Y a), SRR AR RS (0, 1, 2, 5,
10, 20 pg/ml) MIANREEZR AL PRI 24 he BiS
] AL T I 10 wl CCK-8 (B A M RHE 24
A, R WM TERSSRAETE 2h 5, DU 450
nm AERYOERE . SLERFLROCE (SA 40N, RigRdE
Hl CCK-8 FLIMOEE ) Wi Ea Lo (RSH
B FR 3L CCK-8 MYALAYMOLRE ) s i e T
SIBTHORE, I B S R B AT S SRR AR T i
o

BTN S . (western blot) : 45 SZ 56 4
Ay 240 M A B 1 M) P R R TR B 4 R0 Y RI-
PA ZUf AR I, 4% IR B A i 20 SR AT 2 1 o
B P B S N B AE Y, B )5 B ChemiDoc MP Imager
(EEMAAR) RIS R I0E o H i - 3 TR 3t e il
(glyceraldehyde— 3— phosphate dehydrogenase, GAPDH)
(10494-1-AP) . B 4fi Ltk CUR/FIMAR -2 (B cell lym-
phoma/leukemia 2, Bel2) (12789-1-AP) | Bel2 JHk X
FHH (Bcel2 associated X, Bax) (50599-2-1g) #iI Il #Y
W JE A (collagen 1T, Col I ) (28459-1-AP) HY#L
KM\ Proteintech 24w (£E) WK, NEERE (sc-
136131) B Santa cruz 4K, JEERZEZAK 1 (adi-
ponectin receptor 1, AdipoR1) (ab70362) F1 X Y Ji
# M (collagen X, ColX) (EPR13044) #HT{& M Abcam
2] (3EE) 3% . H Quantity One 1-D 43 B4R {F:
CGEEMASR) X BRI Rk K-t E &, S
GAPDH #EATHRHELL 73 HT o
1.5 Giiteeink
908

K H SSPS 22.0 AR AT R AR I gE it o, TR
B UL x 25 2, BORMRIEZ M, 4] eBCR
ISR RS, AN HESR T RIN R T 22087, ™
P HEECR I LSD 5 BERHRARIES AR, RS
it HEGORSR & K3 EL Fisher KBRS . 45
PFRER FBRRE . P<0.05 22 R A G FE L.

2 # R

2.1 IR R ML R 5 002 g

37 Bz I P IREC R g R LR 2, 1S
BN IERRER F K B35 TIEH A4 (P<0.05) ;
ok SR IR R ER K B T B (P<0.05),
bk IS B I MK AR I R KO 3 Tt IE R A
21 (P<0.05); HM: 1S BE A ISR BRI /K F- f 35
m AR R AL (P<0.05).

®2 I BIZMEFMBREKERNER (ng/ml, )

55 BILE

il i 25 PiH

IS B s IEH A 0.006
IS % (n=20) 19.3+11.5
EWA (n=17) 9.5+8.4

SR (B s Zoth) 0.002
Zt (n=25) 18.6=11.5
B (n=12) 7.0+4.8

k(IS B3 vs IEHA) 0.003
IS & (n=13) 24.7+10.5
E#HA (n=12) 11.948.8

HE (1S B vs IEHN) 0.038
IS ¥ (n=7) 9.3+4.5
E#A (n=5) 3.7+3.3

2.2 IS 4L S RACH A I K 2 /AdipoR 1 A 4H
RIS G RN KA s A 1 B 3R 3K A AR
ENCilINYRER T a2 VL G i A

AdipoR1 FYEL FH7KF B KT IEH A4L, 11 AdipoR2
()RR A W ZE T2 [0 AT B g 22 55 1, (HJ2 1S 4
JEAR AR 4 AdipoR1 A 2K 7K S 2 15 W) AR & A=
BB IEATERE, AR DF SRR T 1S A ALE R A
B4 21 28 SRR BB 20 M G 1 A L AR e 4 i
JRIBEZ A AdipoR1 FUEE /K. 2503 3, IS4l
JRIKZ A AdipoR1 By 3R K V34 1 38 TR
AN (P<0.05).
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H T A A BRI 5 R 30 1S 4 5671 98 i 4 41
R B AR & L] COL2al A1 COL10al B mRNA 7KF
HIEH A4 222 8, (BRI R ErE4K
H AN R A REACPE EARE . ARG
[ B RS T 1S AR R AN T 5 TR AR R B 4
1 Colll Fll ColX MY & /Ko W 3 s, 1S 4l
Colll [ /K-8 3w TIEH A4l (P<0.05); 1 IS
ZH ColX FYER FI7K-F-I i IR T IE# A4 (P<0.05) .

*3 FAZMLEXTREEHEE Western blot £
Z£R (BMRIEE, vx5) S

ity IS4 (n=12) EH AL (n=7) PAE
BRURER 1.420.3 1.0£0.1 0.038
AdipoR1 1.320.3 1.020.2 0.036
Col Il 1.8+0.7 1.0+0.7 0.047
ColX 0.220.1 1.020.8 0.023

2.3 B A ARSMESE

KRB M CCK-8 K4 L% 4, 50
ng/ml WEAIALL, 2. 5 pug/ml ¥ JE 1S 418 FHCE 40
MR B B TS (P<0.05); TfEH @ik (10,
20 pg/ml) AREXRZE AL, FRE 4080 HOAS FR RS
T TRIASE W A0 3 1 S K 3R ORI I N 2 30 4
Jei, FUA 2 pg/ml XFIEF AL AN i A — 2
ESEVER . I H, AERBERTS RS, 1S4
OB A M Y B TR AL (P<0.05) . 255
R, 2. 5 pg/ml BRI FIRAR AT AR 1S 235 1Y
PR NS, H S ng/ml W RSSO et

F4 FAZNKEXT RS M CCK-8 illZ R
(OD &, x=+s) SHb®&

BEKE (pg/ml) 1S4l (n=12)  EWAL (n=7) PE
0 2.020.1 1.8+0.1 0.005
1 2.10.1 1.9£0.1 0.004
2 2.2+0.1 1.9+0.0 0.005
5 2.3+0.1 1.9+0.0 0.004
10 2.220.1 1.9+0.1 0.006
20 2.120.1 1.8+0.1 0.008
PH <0.001 0.221

2.4 JRERERAEHE 1S B G S50 B A M 1 58 T4
HAEK
G CCK-8 SEgmagi iR, #EHL 0. 2. 5 pg/ml A9

FERRBE AT G S MR R T HISE S . anl&l 1a FI5R 5 7
N, BERRIBC RN, Widl Adipo Q. AdipoR1 [
FERAKT-H B E R (P<0.05), Bel2/Bax HU{H B 3%
HhN (P<0.05); 1S #H Bel2, Col Il #ikH W F THE
(P<0.05), Col X, Bax [t (P<0.05), IMiiEH
A4 Bel2, Coll | Bax ik M ZEFH TSI FE
X (P<0.05) o 2 pg/ml JREE R W EERT, P4l Adipo
Q. Adipo R1, Bax, Col X, Col Il ik 227 T4t
Y (P>0.05), 1S 41 Bel2. Bel2/Bax HUAH 5%
FIE# A4l (P<0.05), {H 5 pg/ml JRECEWERT, 1S
ZH Adipo Q. AdipoR1., Bel2, Bel2/Bax H{H . Col II
B EETIE® AA (P<0.05), Col X BEMTIER
N4 (P<0.05), T Bax 2R LG it %= XL (P<
0.05) (El1b, %5).

ARGEREK], IS BH T RECE MM PRI R
DL K AdipoR1 43R 3K 7K - 52 i 106 2 il ek Jo A4 i 1k
WETE, 1S B T S HCR A L R R AR AR
FRE B AR DG A 3R B E B N T 25 5 32 3R
BB R . X I 1S R ST S 40 A0 i Y
YIS TR ER . MG R B0 T RE S 1S AR MRk
N HAZ K AdipoR 1 5 kK EAR S

| ee o @D
S e T -

0 2 5 @

o e e .—"--.

"~000. - - '8

- — S e .- e

3 R R
B e o
0 2 5 @

Bl 1 0. 2F15 png/ml BB IS BHHCE A0S AW
PR d western blot Kl ALK IR 1a: JRECE, AdipoR1 #
GAPDH #: I 3KI&  1b: Col I, ColX, Bel2, Bax Fll GAPDH
oI ek %]
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x5 AE AdipoQ iRETFH TAAZMINE X7 R BH
Bl Western blot iR (MR EE, 7+5) SEEE

Bzt 1S40 (n=12)  E#WA4 (n=7) PE

Adipo Q
0 (pg/ml) 1.0£0.4 1.0£0.2 >0.999
2 9.8+7.1 7.9+0.6 0.605
5 312.1£129.7 21.8+1.6 0.004
Py <0.001 <0.001

Adipo R1
0 (pg/ml) 1.0£0.5 1.0£0.5 >0.999
2 2.2+0.4 1.7+0.7 0.263
5 3.020.2 2.4+0.3 0.011
PH <0.001 0.011

Bel2
0 (pg/ml) 1.0+0.9 1.0£0.3 >0.999
2 4.842.5 1.120.3 0.028
5 7.0+2.6 1.1+0.2 0.004
P{H 0.011 0.763

Bax
0 (pg/ml) 1.0+0.1 1.0£0.2 >0.999
2 0.8+0.2 0.70.3 0.622
5 0.5+0.0 0.70.3 0.185
P{H <0.001 0.218

Bel2/Bax
0 (pg/ml) 1.0+0.6 1.0£0.2 >0.999
2 434+2.1 1.7£0.5 0.010
5 11.123.0 1.8+0.5 0.004
PH 0.002 0.045

Col X
0 (pg/ml) 1.0£0.2 1.0£0.4 >0.999
2 0.7+0.3 1.1£0.3 0.172
5 0.5+0.3 1.1£0.1 0.007
PAH <0.001 0.881

Col 1T
0 (pg/ml) 1.0£0.4 1.0£0.2 >0.999
2 1.0£0.4 1.1£0.2 0.675
5 2.1+0.8 1.240.0 0.046
PAE 0.038 0.519

33 it

B 78 1S (AR I AR KO BOE A
PR AS 2k R A OG5 IR O LA L SE AL
st e, PR IS SR BB AE AR A AT
PR AR S P AT RETE IS SO Pl EEH], (2
910

S S PR AL H AT ATERE . SRR AR S
HISBEMWHEESEELERE, WHER, BER. 85I
HeREMARBEZR A 0 1 0 JRIKERJE 1995 4F Scherer
SEAE/ N IR DT AN AR IR — AN B N, g B
EAMAR T Clq 258 AHIL s AR I 2% N ik R ik B
292k 5~30 pg/ml, 20 R R R S N R
BRITANEIN T, HAERFEERA & m2E TR, Bk
M RRBERE SRR T obE 2. fER A8 IS B3
FNRWRE T & FIER A MARYE S R T
PIHE—2 T B, SRR i IR IR 25 /K- 52
FEE T B, (0 1S i B35 MR 0y 2K g
FOKE N4 50 3 = TR R M A . iSRRI
FOKOF B AP 22 5 S5 R B AR R 1S Lotk
BEZTHEEEINGARF >, AN
IS 2 ()14 1) 22 5 0] BB 5 1ML 2 I 3K 28 /K OF 25 53 A
K, AHIRTTEE Z RSO

MR ZR — 3 b 45 5 NIk 3 A2 A 2 A AR PTG 3
hOREEZAER, AR FHXT IS BE s 4 E
AR PSS AR e R . A0 A 2 A R
SPERRE Y R Col T A1 ColX, 4351 H1 COL2AT Fi
COLI0AT R gty . 1F 8 AU Y 50 B 4t M — R 1
ANEZ W ColX, RAERBKENRSEASEDHE
B WA, T AR AN AR A KR R PR ) G A A
B BRI G R R 1S E R RECE 2 HIE
WNHFEAE, BFEE IR NMUE/N, HR IS 45k
HRIZIEA 24N, B S =T
IEH AL, IS MR JCE B 2R SIEW A
A, IS ZH COL2A1 B9 mRNA /K “F JF & T
COLI0AT () mRNA ZK-F WA 0 FEABFFE RS
[AlRE & U5 IE 3 ANAMTEL, 1S 415635 28 30/ 4n i b
Col I YR (A 3 BFF, 1 ColX BRI /K
SRR SRR, X BB R 1S LR e R B A
A Ya 5 A Az BRI VE A, (AR K R A 2z 24
il ASHIFSE R & B TS H 3 e R A A 4 e
T ISEE 2 FISZ K AdipoR1 H7E (#3438 5 TR
N4, R 1S B R A M B 386 58 R AE Ko A S
Al AE S IREE 2 L HAZ IR AdipoR1 ik FRAHE

R B 1A 1SRRG ST SEFR R A0 B 1 34 R A
i A A7 B 5 R A5 55 R R 3R S AZ (R KV T A
K, FRATRIHA [ B R G 2038 1S JR A OCTm 28 4Kk
UM, S5F BN Col I YR /K F-7E e FE AR BX R
FFCF W0 ColX A2 FH 7K T U)o o e A 16
FFIT B E AL, R LR Bel2/Bax HAH FF
o MXF Bel2/Bax HoAE T br 5 5 40 M 07 1232 2
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T, SEFEEE N P SR IRIR R S H A2 K AdipoR1
(R 23K T e T LA HE 1S ZH A8 35 0G5 S 501 200 34
WA, AEIHAC R R, I BaX Az T a2 i b
i Bel2/Bax K5I HY . [HE, ARILEAF7E R R
P, BOCSER P REA SRR, UK LM
Bel2/Bax MIHLHIBEA BT, IS SE B IR A i
I ERAMPRR NI 1S 8 08 &2 7 i)
Iy AL o

ZiLrik, AR T IS A ST R A
JH Col I A FIAHLIE W AL L3R, 1M ColX ik M
TR, XU R RE SRR SR AdipoR1
il AT A 1 Bel2/Bax 1B K . RIS Ak
TS S OGS S AR R A ML T S B A S AR K
WA e —E R Ea7s T MR R IKE T e
IS KR A AT REAE T, A TIE 7S 1S bl 55 5E
T HE LA

S 3 Hk
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