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The relationship between abdominal fat tissue, bone mineral density and serum biochemistry
parameters in ovariectomized beagle dogs
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Abstract; Objective To observe the changes of abdominal fat tissue in ovariectomized beagle dogs, and to explore the key
factors that influence the metabolism of lipid and bone through the measurement and analysis of serum indexes. Methods Six
mature female beagle dogs were ovariectomized. Quantitative computed tomography ( QCT) and MR mDixon-quant examinations
respectively, were used to determine the abdominal fat area, BMD of the lumbar vertebrae, and the percentage of bone marrow fat
content on pre-surgery, 4, 6, and 10 months post-surgery. Serum biochemical indexes were also measured. The relationship and
change trend at different times were compared. Results The VFA, SFA, TFA increased in 6 and 10 months post-surgery ( P<
0.05). The average growth rate of VFA inl0-month post-surgery was 84. 39% , and it was the highest among the three indexes. The
post-surgery BMD did not decrease. Weight, BMD, LP, VFA, HDL were correlated with SFA. SFA, weight, LDL, and VFN
were correlated with BMD. Conclusion This model can be used to simulate and study fat distribution in menopausal women.
However, BMD does not decline in a short term after operation. There is interaction between the metabolism of lipid and bone.
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1.2.1
QCT) = Hii 5 W & Fr A A% R ¥ K A Toshiba
Aquilion 80 HEMEE CT A4 1 Mindways 5 B4 [E
{1 ( Mindways Software Inc, Austin, TX, USA) g 17
JEER QCT A4, FIBS B A F AR 4 N H 6 4
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mL, JF R HréE, 3 500 v/min B0 50 & B 03K, T
-20 C VR £, W & i A Ak 4R bRe S JH [E BE
(cholesterol, CHOL) | H ¥ — g ( triglyceride, TRIG )
B9 % g & B (high-density lipoprotein, HDL) . {I% %%
FE Mg %5 H (low-density lipoprotein, LDL) . [fil }# ( blood
glucose, GLU) , # £ KN R T : Wi & ( visfatin,
VFN) | Jig B¢ & ( adiponectin, ADPN) | J& % (leptin,
LP) . J#E 5 # (insulin, INS) M — % (estradiol ,E,) .,
1.3 Sl 7rik

K F SPSS 22. 0 &4 (IBM) #E 47 8e 3t 2% 40 #r .
BURFEA RN, AW R IES 0, B b L8 (T
Va5 5, b o Ar 50 R, RS R A R
FOR o RET ARG 2 W R) AR T A% 48 AR B9 AR TR X
FEZAS BE A6 36 ( Wilcoxon signed-rank Test) LA K J7 35
srtfra SR e, K i D5 AR BMD 3 Bl P 4 B AR
7 R AR bR KL 8 bR AR B AR B AT



608 o B R s 4R

2019 4 5 H& 2545 54 Chin J Osteoporos, May 2019, Vol 25, No.5

1 QCT PRO ¥ fFfr s L4/5 #E i8] B2 2 18 A 7
AR O (I 2 X BN R MR B L 21, 38 XA
RPMHHEN, FOAERINECKEARE B
el G eaER AT A XA R E NI

Fig.1  The fat distribution at L4/5 intervertebral
space shown by QCT PRO (The blue area represents
adipose tissue, the yellow area represents muscular
soft tissue, the blue area outside the green lasso
represents abdominal subcutaneous fat, and the blue
area inside the green lasso represents abdominal

fat).
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Fig.2 The ROI location and range in the lumbar

vertebrae by BMD measurement
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1.65(LP)+0.25(VFA) -2.75( HDL) BMD =448. 42
+2.50(SFA) -23.46 ({K & ) +86.56 (LDL) -2.95
(VFN)

WERER (E,) 2B m el i I 7, il gt
S48 2 SRR B R AR RSB () e p SR A BB AR TE R
HUEAR R ME —EEM M E R, 1 5 K 4 5 RINE
E, WeEims T HK 4 HRVPEHKF M E, WE
15 25.12 pg/mL. 4 5 56.2 pg/mL, frkEAR
E, &®¥EN 7. 36 pg/mL, WA SCHRARE , M7 7E &
% B A LB, RIS ek 1 d R ARG
3dNHEIE, &k (52.5£29.26) pg/mL"” . HE I,
PP A-ar FEGBITRER T 1 5/ 4 5 B R
W i A T R AT R s e IR JE E, S EAE
W TR, EARE 6 MHEZEFUW R, IEH X
Fb A% K1) 58 XU B 5L R 6% /5 2y 7 1B 408 0 B A 25
EURSIEY/L iV

A5 R AR AR D7 £ 0 8L T N [RVRR B A3 m , o
VFA 7EARJG 6 I~ H J& 10 A H ¥ % TFA fil SFA
HR i, B W 26 22 5 ARG FE 4 A IR, Rg T 2H 4 el Ab
JE T L X — i R MR 2 R AE A AR A



FEE RGN ZeE 20194E 5 A4 25 %% 58] Chin J Osteoporos, May 2019, Vol 25, No.5 609
F 1 KB R BR G R = 4
Table 1 The results of image and weight at different time
AL g Y ‘,‘—‘j‘ =] Al e =3 JEL A Ok
ol 1 E!&xf% 153 ﬂElEjj ﬂgllﬂﬂﬁfl; EZTHEIH)Z /\j f:t@ﬂaﬂﬁ R/ ke
(mg/em”) TR AR/ em A/ em TE AR/ em SHE U/ %
R 323.79 66. 55 28.90 36.75 11.51 9.12
N Bl
B (296.92,343.05)  (50.10,89.42)  (21.57,40.15)  (19.97,57.07) (8.25,24.77) (7.88,10.76)

KJG41H 5.55% 21.77% 18.57% 31.94% - 2.65%
RE61H 13.58% * 32.79% * 40.23% * 30.90% * 22.95 10. 47%
AJA 1044 12.26% * 62.24% * 84.39% 54.64% " -7.85 18.42%

T AR AR HE A B B9 KR, I R AT B A L 38 3K = OR S - ABIED /AR BT E > 100% 5 [F) R HT L, * P<0. 05,

F 2 A% B LV R 45 R
Table 2 The serum biochemistry results at different time
N N . N L %% .
1A wom omwm b= R R e mmx mmr omms mx
Es (pg/mL) (mmol/L) (mmol/L) H R (mmol/L) (ulU/mL) (ng/mL) (ng/mlL) (ng/mL)
(mmol/L) {mmol/L)
11. 10 4.91 0.53 3.96 0.15 5.25 12.56 7. 41 716. 14 2.94
N (3.95,  (4.27,  (0.44, (3.46, (0.11, (4.28, (8.21,  (4.68, (596.97, (2.49,
32.89) 6. 14) 0.67) 4.60) 0.22) 6.71) 15. 50) 8.66)  885.44) 5.19)
RE4NH -34.27%  45.46% 22.24% 39.02% 64.31% 51.98% -5.11% 29.21% 0.85% 108. 26%
KRG 614 H -83.67% 53.42% 55.60% 41. 56% 182.89% 21.30% 36.55% 74.73% 0.35% 92.52%
ARJG 1044 -64.77%  62.72% 57.15% 56.53% 135.15% 18.11% 33.73% -68.04% -10.05% -89.72%

I ARBAELERE R R AR R AR T RLREARH L, 240 ORFAE-ARFME) /AR FT{Ex100%

R3 ATEVERAGEELLEFERNLZTEREN
A5 #r
Table 3  The multiple linear regression between SKFA, BMD

and serum biochemical indexes

At R? P
& 0.726 0. 000
BEE 0. 871 0. 000
R 0.919 0.003
& PN B s i B 0. 940 0.016
= BE R R H 0. 957 0.018
x4 BE BN R TE T84 0 2 o0 g 0 3 B

Table 4 The multiple linear regression between BMD, fat and

serum biochemical indexes

A e R? P{H
B2 N AR By m Bt 0.280 0. 008
WE 0.546 0. 002
KEmEREQ 0.757 0. 001
SEEES 0.810 0. 033
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