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Micro-CT evaluation of the vertebral bone structure in leptin-deficiency mice
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Abstract: Objective To explore the effect of leptin on bone metabolism of the vertebral body, and to further discuss the
possibility affecting the intervertebral disc degeneration. Methods  The bodies of the 5" lumbar vertebral were surgically obtained
from 6 wild type mice (C57BLmice) and 6 ob/ob mice (leptin-deficiency mice). The variation of the micro-structural parameters,
including bone mineral density ( BMD), cortical thickness, trabecular bone volume, trabecular thickness, trabecular number,
connectivity density (Conn. D), and the structure model index were evaluated using Micro-CT. Results Compared with those in
wild type mice, significant increase of BMD of the vertebral bodies, trabecular thickness, and Conn. D was observed in 6 — month
ob/ob mice, while the significant decrease of the trabecular separation and the vertebral structure model index (SMI) were also
observed in ob/ob mice (P <0.01). Meanwhile, trabecular bone volume fraction (BV/TV), trabecular number, and the cortical
thickness in ob/ob mice also increased compared with those in wild type mice (P <0.05). Conclusion Leptin may affect the
nutrition supply of the intervertebral disc through its effect on bone metabolism of the vertebra body, thus affecting the intervertebral
disc degeneration.

Key words: Leptin; Micro-CT; Vertebral body; Nutrition; Intervertebral disc degeneration

2007 4, Gruber 25" % B8 A AAHE ] 4 20 g 36 5
S FRATTIRIRE 2 BHME 8] 43 40 it 6 15 08 R e Hiaz

EREEHCE T B IKE R IEEH, D th 4 HEER
SME BB IE R R B A A Al T DR ] A s

1, 98 2 A AN 55 ) DR UM i) 5 A 3 400 O A 48 5
YRR TRCERATR I, WAIEH /N, 6 ] #s98
%ﬁ2ﬂ¢ﬁMﬁﬁﬁLQMEWOQEE%E
KR B F I A AR P T N A A 2 7R

«WINVEH . ¥, Email ; jiangleisheng@ 126. com

I8 002 SR AL R, AT o M [ R A iy
FON VU B R R TR AT
Micro-CT £ 6 J #5982 il = /NER (ob/ob /NER) F11
TE P A RN FOMEAAR B T 0 225 57, LA T Aol 5 %)
MEAA B JBTAR AR () 520, DTS2 M M ) 28 AR AR T B



T EE RS2 2014 451 5520 %455 1 ] Chin J Osteoporos, January 2014, Vol 20, No. 1 13

1 #RFTFTE

1.1 Sish Rbr A i

Hepk 2 M ET A2 A CSTBL /N ob/ob
INROE R = /M) 4 6 1, A i SE s shy
Huls, 23l SPEF 53 HTE T SRR 37, ORAIE B 16 o] 3
12 b, 23 £2 C, iR E, Yok, SERAIE
VERE P22 JT 12 BAAL 1Y Bl ) 92 30 A B B 23 W A% 08
i, (SEERE A HAIE S : SYXK () 2008-0052) )
YIMESE 4 D H AE 6 H I s RIRAL S, 73 2556
JEAE ( SEAETEAE ) , S EEVE bR T i B 1 SR R
TE70% LEHAH T E , HESLRITR,
1.2 Micro-CT JEBRFHE 7k

FIAT R AR i 23 B R TR LT 2 R &
%4 ( micro-computed tomography system ) w-CT80
(Scanco Medical AG ,Ziirich , Switzerland ) DL SCHk
R 1 2 J2 i G bR BRI AT
I AR AT Al 1 [ 181 gy, o Bl A2 /D
VBRI 26, A 70% LB BT, LA Fluro
Ty AR I, R I bR AR A OE CT R,
5 UG, T LAERER: a0 & CT {8, LA 41.0
pm x41.0 pm x41. 0 pwm voxel 45 [ [R5 PR
SERAAARA AR LS A, AT 7 M 5~
T REHUR SR X 35, (regions of interest , ROI) , 17 K¢ Jiit
BT B BEBUHER 2R 0. 16 mm B 412Uk JER %
X (ROI) 47 8.0 wm x 8.0 wm x 8.0 um voxel
=#Eddt, IS0 B 3h A4 USRS IR B B
MR CT A Micro view 2.0 + ABA 4%}
ARG TE T
1.3 Guiteaotr

K HI SPSS 16. 0 Geit=A 4R A3, i A I 5 B
PIERIPIIME + BrifEZ2E (mean +SD) R, Bdii R H
MSTAEAR ¢ K536 p <0. 05 FoRERAGHFR L,

2 4R

Fbdss 6 H#& ob/ob /INER, I B A= 7Y /)N B
IR =R B 5 D/ INGE T AAE, 254
EFRR A (B 1) ; R EFAE RN, i A
TR/ IN BB 28 B B/ N B R R MR G e i
£ (Conn. D) B {384 im0 s MEAA-E /N G2 (8] B B 2 /b
HEMRSE MR FE B0 (SMI) B 08/, P 3 e 25 57
B3 X (P <0.01) ; H/NEEIRF((BV/
TV) R BB R BE3 O /N B g, P L%
ERAGIFE L (P<0.05) (£ 1,K2),

s - 9},'*-:'

B 1 5 ob/ob /Nl (a) BUMEAAH LG, 1F 5 B A A
/NEL(D) BRI = ZE RS B B i b B NG
B, FAHI, 2R 5 AR 54k

Fig.1 Compare to that in the ob/ob mice (a) , the
3-demensitional imaging of the lumbar vertebrae in
normal wild type mice (b) revealed decreased
trabecular bone volume, decreased trabecular

thickness, and loose trabecula, showing a rod-

shaped change in structure.
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Table 1 Micro-CT measurement of the 5" lumbar vertebral bodies in wild type mice and leptin ~deficiency mice

e
ci mwn  pe  EE O ONRE ARE I L N
TH LN AR (e PE O RE il 2 il o T (T
RE e grem (mm) (mm)  (Th.Sp;mm) (Bv/Tvx100)  (SMI) ,‘3> ’ * /mm)
mm
WT 3.25 0. 025 0. 044 0. 081 0. 0431 0. 1800 22.9 1.725 162. 67 3.16
(n=6) (0.12) (0.003)  (0.002)  (0.003) (0.0014) (0.0201) (6.0) (0.125) (15.12) (0.65)
ob/ob 3.37 0.034 0.052 0.091 0. 0520 0. 1491 30. 1 0.738 205. 87 3.89
(n=6) (0.11) (0.003)  (0.002)  (0.006) (0.0011) (0.0121) (5.0) (0.112) (16.34) (0.85)
p <0.05 <0.01 <0.01 <0.05 <0.01 <0.01 <0.05 <0.01 <0.01 <0.05




22014 4F 1 A5 20 #4551 ] Chin J Osteoporos, January 2014, Vol 20, No. 1

14 R k= i VA
g 3.5 F p<0.05
5 34
22
3 33
>
B 32
<}
9 3.1 ' :
RN ob/ob/N i,
_ p<0.01
T 006
55
220041
Sz
2 g 0.02
o 0 L
E# NG ob/ob/IN i,
~ p<0.01
. 2 006
g
g é/ 0.04 -
S £ 002
=2
2 9 : :
EH NG, ob/ob/ i
40 - p<0.05
S 30 |
% 20 |
£ 10 |
@ 0
a EENE ob/ob/] i,
= 300 - p<0.01
200
[
£ 100 ﬁ
(=}
& 0 L
EH e ob/ob [N i,

= 0.04 p<0,0|
£ &8 0.03
g g
)
g g
R 8 001
O 1
EH N ob/ob’) il
010 P<005
B é 0.09
g £ oos ﬁ
-8
0.07 .
ey | ob/ob/
2 03 ~ p<0.01
BE
5200
s 0.1+
ER:
55 0 -
E /N ob/ob/M i,
:g 20 :p<0_01
g 15
2101
5051
£ o ' '
7] /N ob/ob/M i,
/E p<0_05
g 6
= 4
I
= ' '
— N ob/ob/M i,

B2 SEERVNGE,6 A ob/ob /N BUAHEACE 88 B K/ NGB JE RERE K A
P HEME B 5 BE (Conn. D) W S8 380 5 A /N [ B B 0 il D ME AR 45 R A TR 48
EL(SMI) BB/, B EL 2 TR G4 L (P <0.01) s HyNRBHARFL((BV/
TV) B E RGN BRI, E L EZFARIT =B (P <

0.05) .

Fig.2 Compared with that in wild type mice , BMD of the vertebral bodies , trabecular

thickness, and Conn. D in 6-month ob/ob mice increased significantly , while

trabecular separation and vertebral structure model index (SMI) decreased significantly

(P <0.01). Meanwhile, trabecular bone volume fraction ( BV/TV), trabecular

number, and cortical thickness in ob/ob mice also increased compared with that in wild

type mice (P <0.05).
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