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WREAR T 2 B B R T AR R 45 A (BMID) 5 2R PCR AR K Aggrecan VNTR 43 i 17 Bt 5 1 FH
Hwang'st5% 8 43§ Aggrecan VNTR 5 BB}k (4 22 1 AF FH X LDH &G AY 52 m , 258 . M4 FIEL VNTR & & K
B <25 YRS DA e 5 PR 3Rt AT IE R A B AT 3R B A A, A VINTR B 52 IR B <25 TR S5 A7 5k IR A e TR 3R iy
AT RO e B8 2R A9 SR B9 LDH & 95 %R o0 1.027 1i%5[P=0.938 ;95%C1:0.520~2.028]; 13 A L ik 15 16 K 2 i 3 47
VNTR 5 & B <25 WA 3L K FE I R A S8 LDH &% R 4 1.050 1%[P=0.885;95%C1:0.543~2.030]; Bx &
VNTREE & R AL <25 RS 3 A 6 16 9 2 g A0 ik A 16 28 /9 1k LDH &9 R 0 4.521 £ [P=0.0000163;95%
C1:2.277~8.978]. &5 1® . P EILT7 H ¥ LDH & o, 58 A Aggrecan VNTR H1 B & ¥ 51 1 BE (<25) H B R
17 s Aggrecan FE I VNTR 5 8 ik 2 [0 77 4 22 BAE T, 52 LDH 1 & 9% .
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The interaction between Aggrecan gene variable number of tandem repeat polymorphism and obesity
in susceptibility of lumbar disc herniation in northern Chinese male/WANG Haopeng, TU Guanjun,
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[Abstract] Objectives: To study the interaction between Aggrecan gene variable number of tandem repeat
(VNTR) polymorphism and obesity, and its effects on susceptibility of lumbar disc herniation(LDH) in Chinese
Han male population lived in northern China. Methods: To collect the clinical data of 299 male volunteers
who met the inclusion and exclusion criteria and were hospitalized in the Department of Orthopedics at the
First Affiliated Hospital of China Medical University from January 2004 to December 2015. The case group
included 101 patients clinically diagnosed with LDH and the control group included 198 volunteers without
symptoms. Every subject gave informed consent to this study and donated a blood sample. Height and weight
were measured and body mass index(BMI) was calculated. Aggrecan VNTR information was detected by PCR
technique. ~ The Hwang’s model was used to determine the interaction between aggrecan gene VNTR
polymorphism and obesity, and its influence in susceptibility of LDH. Results: The data indicated that
participants carrying allele <25 repeats who were non-obese showed a 1.027—fold increase in risk for LDH
(P=0.938; 95%CI 0.520-2.028), and participants carrying two alleles >25 repeats who were obese showed a
1.050-fold increase risk (P=0.885; 95%CI 0.543-2.030), while participants carrying allele <25 repeats who
were obese showed a 4.521—fold increase in risk for LDH(P=0.000016; 95%CI 2.277-8.978). Conclusions: In
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northern Chinese male LDH patients, shorter Aggrecan VNTR fragments(<25 repeats) are more frequent, and

there are interactions between Aggrecan gene VNTR polymorphism and obesity to affect LDH incidence.

[Key words] Lumbar disc herniation; Aggrecan; Variable number of tandem repeat; Obesity; Interaction
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RAEHMC AR Z T LDH B9 K L BL2= 1
WFSE (R 320 i B & s BT o ik e SR AR 2R
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HHZHE, HRAGKS T 5RIESEETEBUE SRR
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number of tandem repeat, VNTR) I Ff #f2, A<
R T MR AU 9 235 L IE S A [B] S 4% T Aggrecan
% 5 LDH £ 76 # % ¥ ,Aggrecan VNTR 5
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BEXS 3 — PR BB AL R AR A — o 1 ey BRAE AR
TFF 5 380 25 0 48 AT G 9 e DR B8R 45 M) AR
PR 5 A (BMI) BRI 0 A BB 45 AT BE— 25 4
B, B0 i w6 5 DU B P Aggrecan VNTR 5 i
JHE B 28 ELAE RIAS LDH K99 1Y 5200,

1 #MBFFHE
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PEHL 2004 4F 1 H~2015 4F 12 A 78 b [ E R
K2 B B B — 5 B BHE BE 1 B A A )
B RAEITA EIEH W — MR A TS5 AR
B (em) MR (kg) 2 S A7 7E 5 SO 14 1A
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WAFRUE . BYE AEIE 14~49 B DU K
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HEBR bR E A7 AE BRI AN /s A 36 O X9 e B &R
(R A sl | A 7 55 Bl RO B ] 25 sk 45 ) L)
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g B A LT 299 IR IR H S 5 AT
W WS A 21 A5 191 74 2 75 8512 LDH 43 LDH 41 %t
MEZH . LDH 20 101 ¥ i R #6122 LDH Jf-7E
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— B MBAEAS (=TOCLRAT ), T A AR I Y88 A
15 W A3 05 7 LB & . AWE5E 2 445 Fe Be e
PRZE 51 2341 E (No.201272)
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K F 5 T A 20 2 HE 72 19 S 9 AR BMI i1
77 AR ES . BMI=AAH (kg )/ 5 5 BF- 5 (m?) ¢
BMI <18.5kg/m* 4 ik 1k & ,18.5kg/m> <BMI <
23.0kg/m> N 1E # M H ,23.0kg/m> < BMI<27.5kg/m’
KR, BMI=27 5kg/m> K ALRE
1.3 Aggrecan VNTR SR

B 4 A2 3% R 3ml, £ DU LR
BN (EDTANa2) HLEE , 43 25 1 3% I >k A6 A0 1 S8 0
ARG 2 DNA, W H PCR AR Y 3 Aggre-
can H BYFER 456 OB BRI 5190, LiETY
51 %3 5" -TAGAGGGCTCTGCCTCTGGAGTTG -3,
N5 R .5 ~AGGTCCCCTACCGCAGAGGTA-
GAA-3'(fH TaKaRa Ki#&EEAEY TEARAF S
W) . BARZR N 20pl, & BAIK 13.2ul,10x
PCR [ 28 v 2pl, I T U514 0.8l , & 47
4 Fh ANTP B JIEH) 2ul, FastStart Taq DNA 5 4 il
(Roche Diagnostics, Branchburg,NJ,USA)0.2pul,
H A H 4] DNA 1.0u1(50ng), fii A 3 PCR X
(Biometra T1 Thermocycler) # 3% Aggrecan H Y
FEH AR Y R AR 95°C 30s, 1R K 63°C 30s,
FEAH 72°C 2min, EFREL 33, AP, R
0.8% 3 JIg bl ¢ g FEL VK S5, il 18 5 Marker ladder
(TaKaRa Biotechnology,Dalian) FXf &5 E#f &
B PR B LT ARSI 3G R BRI i — 20 )
R — AR SE R oy R
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Cary ,NC) ' x* 6 56 2 ¥ 70 7 4 B f9 Aggrecan
VNTR R EE ¥ 5 7 B (<25) KIEHES LDH
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Aggrecan VNTR 5B X+ + LDH % 9% 19 3¢ H.AE
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2 #R
2.1 A S

LDH 44 #% 12~48 % (34.96+6.11 %), X} it
4 15~49 % (36.33+5.65 %), PN 4L4FI& L 48 i1+
Z5 (1=1.93,P>0.05) , P4 AN A7 AE B Fn /el A
W BRI ZR a4 57 20 A B[R] 25 3 R
WA 2 fR A VCBE B A AT . LDH BB A
5] 28 28 95 BE . 62% M 1A/5,38% K 15/S1, T4 AY
B L,
2.2 EENBRA AL HAEH

P 2H I AT WF 58 %) R 1 Aggrecan VNTR K5
LR 2, SEMELE 16 A 557 HE R A 52 B LR AY
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B, A B R B A 8 A AF A a4 S E E
(Hardy—Weinberg; P=0.081 . P=0.12) , 545 % 31
(R 450 JE R &4 25 IR Aggrecan VNTR & ¥
RSB Allele 25 (A25), Hi5 A26 .A27,
A28 i A A A5 o L R AR 55.4%, X — 45
R RATREAE T 2055 R A0 T, Wk £ A25 1E R
WFFE I B

P21 Aggrecan VNTR 41 28 53 A A7 48 11 2% 2%
S h A VNTR 3 B <25 A5 3
AR 5 bt 25 T X BB 40 (P=0.017 ) , RV A7 4%
/> VNTR & & R A (<25 W) 25 o7 JE R AT L)t 2%
K4 LDH i 89 KUK: (3% 3,0R=1.973;95%CI:
1.211~3.213) , P ERENB I Fi G ettt 25 57,
95 19 2 P IE BE o5 R TR IR AL (P=0.007), #7
2, AERERTRABE N LDH /) % % KUK (% 4,0R=
1.950;95%CI:1.201~3.167), 5BE#%4 VNTR
SR <25 WG R A B PR I A IR A
B 2R AR L {UA VNTR B2 IRE <25 IR
& v 8PS B S TG £ a1 o e 5 oS B U R A N
LDH %% 4 1.027 £ (P=0.938;95%CI:0.520~
2.028); 1A MERESE R ZMBA VNTR & K
<25 WAL LGRS N R B4~/ LDH & %

F4 1.050 % (P=0.885;95%CI:0.543~2.030) ; I%
A VNTR & R <25 U4 56 A J6 &
i RE B fe B PR AR B LDH & 9 R o 4.521
5 (£ 5,P=0.000016;95%CI:2.277~8.978) , i

x1 MAKEZERSHER
Table 1 Weight distribution of two groups
WEAE  IEW A R At

Under- i Over- ' !
weight Normal weight Obese Total

i 1
i 15 » 13 51 101
CoheL 25 52 53 68 198
ontrol group
N
RN 40 74 66 119 299
Total

%= 2 Aggrecan VNTR i 1ER

Table 2 Frequency of Aggrecan allele repeat number

Aggrecan . A
VR Wik R

Observed allele FCR product lele. Percentage

repeat number  512e(bP)
18 1060 3 0.58
19 117 2 0.39
20 1174 5 0.97
21 1231 13 154
2 1288 18 2.51
23 1345 29 3.67
24 1402 49 7.53
25 1459 106 16.60
26 1516 95 14.48
27 1573 73 12.16
28 1630 63 12.16
29 1687 45 8.69
30 1744 39 7.53
31 1801 32 6.18
32 1858 19 3.67
3 1915 7 135

24t Total 598 100.00

&3 WitH Aggrecan VNTR EREFEHF
Table 3 Frequency comparison of Aggrecan allele

repeat number

155 2 4~ 4540

R

BATER gspa xtmAL ORI 95K Pl
1\ 2 LDH  Control  OR [i] P
Allel((a); that group  group  value 95%Cl1 value

<25 repeats

+ 49 64
- 52 134

1.973 1.211~3.213 0.017
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WEFEXT L NERE N K 5 Aggrecan VNTR 2 [H] #f 3¢
PETCGETH 4 L (P>0.05)

3 g

Aggrecan f&i5 WA B A 2 i) —Fh E 2 HE M
ZH, FLURTE HE H 2R 1 AR B T A 4 A i
JE R T % Aggrecan A4, I DL R AR 1T
TEMER) SIE BTN R IEVE ], KR AR 7 5 5
4588 MU IR KK 23 Y HRARZ5 4, 3xX Fhoph ke
AR &5 kg —J7 TR FRF 1 ME 8] 2 P9 KRS -k B2 Y AH
XFRRE , 53— 5 T AE 5] £ 202U T iRt Aok 2
7 E A 3 22 FRRG R DT it A2 A A T 50 ) e [
FEWAEY) 1% 25K Aggrecan T LDH 1) A& 9 S itk
J it Rt v 4R A T, AR A — 0
BEOF e [ AL 5 DU R 1 BE AL X BRI 53 % B,
X R 2 £8 2 A 1] S8 A% T Aggrecan 2R 11 Y AH XT
Kkt m T LDH 4 W5 WA UK BRESE T
Aggrecan 5 LDH fA7EAHCHE . AKIRI1E 4 C 0 Hr
P Fh 2z i — P4 Aggrecan K VNTR ) F
#f ,LDH 35 P VNTR 58 KB <25 Ak
MK Aggrecan % it fIli# 352, Solovieva Sk
B, HA 26 Y VNTR HYAE(7 LA Allele 26(A26)
TE A TEHE S TR) % 0 SR b i 3 Rk, BRI A
A26 S5 HE R A A AT LA Sk 25 1 o A R 1] % Y
9 KU (OR=2.77;95%Cl1 : 1.24~6.16) , A< B 5% 1
b PCR 3 Hr G 0 A [ A 1) & P 22 2854 14 4341
R BRI KA VNTR 2 I E<25 I
SFOLFEN ) LDH M, 3% 2 T4 VNTR B IR

4 PMARHSEREERSH
Table 4 Obesity comparison of the two groups

Y 4] i R 4] N NN
ppe UL AL gy osg Pl
Obesity . oMol OR value 95%Cl P value
group group
+ 51 68
1.950 1.201~3.167  0.007
- 50 130

B>25 WA R K ) LDH A (P=0.017), #i5
2, HA7 VNTR 582 W E <25 WA 3L ml DL
e LDH /) & 5 KU (OR=1.973;95%CI;
1.211~3.213) , X —HWF53 45 BAUESE VNTR & & IR
B<25 WAL X LDH 4 % A 3% 52
SR, A5 e XE LA AR Ry fl 75 JC LDH M o [m] A
fF7E Aggrecan VNTR &2 R E <25 IR 55 v SE A
5 Aggrecan FIEFEAL, 7 Z, FF7E Aggrecan
VNTR &2 K <25 WHABEW®WEHE LR EE
LDH, Xtut, 841NN, LDH 1) &5 S i J e —
MNEFRMZ YR, BB B AT BEAEAE 2 A
PRI EE R R AT, RS0 5 DRI PR 458 DX 25 28 1
YEM o Aggrecan VNTR Jf-9E B 4% 5| %29 19 &
A TR E R A NS 5 SE e LDH /9 &k &
HE AT R AT LT BL I HEAT T RIS R
Tk X G X G2 0 I DR B R 45 R S A I TR
W s A5 A 0k — A GE T 4 B B Bk, & B LDH
BB IEREFE #05 5 Aggrecan VNTR [H] £7 1E 38
HAEH.

JE S5 LDH [R] Y ¢ & — E2 AR R i 5%
PO 54U S T IRATR AR R A4
SO &P AN B, A — Lo 50 A
SRR LDH 22 6] JC 58 35 40 e 1k (H AL 45 A BF 5T
TE NI Z 800 58 45 R0 B0 IE kS LDH Z [1]
FELERA G R T L5350 LDH 1) % 9 IKURS: 38 Jin
(OR=1.950;95%CI:1.201~3.167;P=0.007), — I
YPINT 3668 45 F LA 4966 44 4k i N
W AR 45 R s, 5 IR AR A Lo VA L e
TR e 1 g A [ AR A7 P AR KU B i 5
ZAHR, RERFFHIE G 0 B — IR AR i far 22 A
HERE W7 IR SE 0T 2819 44 55 % WE R G A T54 15
2P HT IR, e BMI 54k [ B 7 22 [R] 08 AR O
PEOSI, Z55 LDH [ B &R Re a5, FRATTHEI 35X
FEOT JE W RIE ST 45 SR 1 T R DR R 2 . IR S5 st 4%

#*5 WifH Aggrecan VNTR ERMEREHSBREEZXZEER
Table 5 The interaction between Aggrecan gene VNTR polymorphism and obesity

s Acarecan VNTR 97 1 41 Xif R 41 OR{H 95% 1] {7 X [ Pl
Obesity ggrecan LDH group Control group OR value 95%Cl P value
B 24 B3 B PR FE A R>25 IR 1 34 1
2 Alleles that >25 repeats
1 2 A% 0 55 R T A B <25 I
B 1 or 2 Alleles that <25 repeats 18 46 1.027 0520~2.028 0.938
24 AV A PR R A2 RS 25 I
+ 2 Alleles that >25 repeats 20 50 1.050 0.543~2.030 0.885
1Y AN B AT HIR% )
+ 15 2 T M EEEE KM <25 K 31 18 4.521 2277-8978  0.000016

1 or 2 Alleles that <25 repeats
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RZ e BEAEHT, Llml 2 LDH /Y % 9 i
. AR LA B E A H ) BMI 5 Aggrecan
VNTR #4780 00, KB —A7 48 VNTR 5
SR BN <25 WRAE A R BN k8 B0 im0 R
84 LDH /4 % ik KU, T[] i 7 76 I R A
VNTR A& <25 Y457 2k Il LDH B & 9
WURE & G (4.52 £ ). 3k — F 58 45 SRR S
Aggrecan VNTR 5 IE B Z A4 76 28 BAE 5% 1
LDH &, Z MR THEA S, H AT 45 3R A 2 L
UEBH BMI 5 Aggrecan VNTR 2 [B] J& 75 /7 #£ 22 H.
.

SRR I - S I R UK S o D
Aggrecan A 3£, XAk A] 8 7K T ) B 52 i AR K,
Aggrecan £ 45 3 DERIR X (GL.G2 F
G3).G1 Fil G2 Z [a] ¥y 3k [a] X 38 (IGD ) F kb T G2
I G3 Z BB 14 7 % M e SR B (GAG) B 45 X
G2 5 G3 ZIa oA 5 Z DM Z B BE 45 G 0L s,
ol B A TE X B 55 5 00 jU 45 6 TR AE R B
(CS) FGIL R Ay Jo 3% (KS ) 5 J 12 g 4 67 P £y 19
Aggrecan HLRN CUEWFIRUER , th 45 AR/ NVEH
CS 5 1Y Aggrecan 43 ¥ BT 20 B Aggrecan % &
A, FHOME ) B K & RE D B ss BT OF SR IE B A
i Aggrecan VNTR H & IR B 46 or 3 A g A
K2 7E Aggrecan 73T L85G E/DECE M CS
HETT 520 Aggrecan 143 DI RE , 3X 7] e 1ol 55 Ak [7)
FXS PRI HIRE N, Ak BE B E nT Lt
Bt LDH 1 & Jet i 38 =22 — 2 HCRE % 1 A 1)
B LU R4 TR, AR A L PR B B 5 4 o 2L
X B AT R B G, S SERIF Y 45 SRR
Y12 e AR, S DL B 6 Ay T e T 2
YERIIF S e B 2L, SR, A SR 45 SRR,
JEJHE JEASALA DG im0y B 67 £ 1) £ B, IR RS S
YE Mt 1% 5y B 2 2 — 1) Aggrecan VNTR [H] &
A H AR, e [ B A [ 350040 72 1 R Y
Yy BT (1 RE ) AR, SR TG I LDH (49 2 9k b I
M. HET M AGE I Aggrecan VNTR 5Bz H
YEHIH BARDLE . A DR B T 2 A B 58 S il 4
I A S A N3 BR 8 4 43 s 4 B, JIEBE LDH &
VR DA R 1 R M 2H 4 T TR T B I 4 1
Wy B ey, — 7 AT 204 T HETR] 35 19 Aggrecan [ 6
G A3 R, IR 1M TR] 2 R BT 2 0 R A Y AR
AP AR O R A B RN R 2 — R
B Aggrecan VNTR £k th 45 & B /NVECH

CS HE 1Y Aggrecan 43, — J7 M JCIE IS B IE H# 45
1 Aggrecan 4 B AE BLALCR ) — Uy TH T 5 B
Aggrecan [ SE AR R 2R B, FAT B 52 T8
Aggrecan VNTR fYJIE JEHE , HCME ) 8 2 5 op
Aggrecan % B2 HAE M50, Jois AL & 5% T
b 49 T 12 ik e A T 2 AR A B R T B )
BTG R, 4B LDH 1R A 48K AR aHE
W T A A bl TS5 AL AR P A [R] AR o i 28 S m A
BT 58 FH 0 /IS A AR A B AF 58 45 2R ™ A T D e
TE4 e BT 5 v A T e R A B DAl HE i 4
) 2 N HE— 2 B E Aggrecan VNTR-HE B 5 B
VERS, I a2k — 20 1) 2H 21 R 200 B S5 90 R 1) 7 2
] 1) 52 H AL

AMFIE B I KT Aggrecan VNTR X — jit f%
PR 2R 5 I8 e 3 — A 058 A 3% R 9 22 B A X LDH
RIR I FZ A, AR X O A SRR RE, 2
X =BT I R R R L SRR
Aggrecan VNTR 5 AL Jif [u] 1) 55 A7 78 22 B AE H &
#H LDH 5 )&, R4 Aggrecan VNTR SIEJEAE B
VEIIF AN BEWT 7 e 26 A HE 4 7 1 F8 LDH, {538 5
X HFEAT ARG A 23 A, AT DASIOI 2 A HETE R R
RO AF- 1% B ) A 2o % LDH 5y JE AR fa B R 3R
PEA A BRI RANE . ARTIEE RIS T7
THT A A A 7 6 LDH 8 S5 it 119 35 3k 0
BRAY o0k v A XU O R — A R E LS
A g DSR4 T o L R ) A O X, L
Bz i & 53— T, Aggrecan VNTR-JE
JHEAE BAE I T LDH 835 il R T et 72 | a4
TBIT R AP T RIRIE R E TS 1 00 /Y T
A5 BAT S8 0 E K RSB AR A
FIETCEN A RGeS LDH 9 530 1 7 K>
e,

4 Zig

AR GR B, hEdE )7 B % LDH &
B Aggrecan VNTR HECHE & F 4] F Br (<
25) AR HE S, Aggrecan VNTR 5 B 2 [1H]
FEAE S AR, 200 LDH 19 %9 o
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