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Abstract: Objective To investigate the relationship between non-alcoholic fatty liver disease ( NAFLD) and bone mineral
density (BMD) in postmenopausal women in Urumqi. Methods A total of 66 middle-aged and elderly postmenopausal women
in the Sixth Affiliated Hospital of Xinjiang Medical University were selected. According to the diagnosis criteria of NAFLD, all the
subjects were divided into the NAFLD group (34 cases) and the normal control group (32 cases). The data including the ratio of
CT values of the liver and the spleen, BMD, the height, the weight, and the blood biochemical indexes of all the subjects were
collected and statistically analyzed. Results  The body mass index ( BMI) and the concentrations of gamma-glutamyl
transpeptidase (GGT) , triglyceride (TG), and fasting blood glucose (FBG) in the NAFLD group were higher than those in the
control group, while the concentration of low-density lipoprotein (LDL) was lower than that in the control group (P <0.05).
BMD of the lumbar vertebrae and the hip in the NAFLD group was lower than that in the control group, but no statistical difference
was observed (P >0.05). The ratio of CT values of the liver and the spleen was positively correlated with BMD of the greater
trochanter and the total hip in the NAFLD group. The concentrations of ALT and AST were positively correlated with BMD of the
femoral neck, the Ward’ s triangle, and the total hip in the NAFLD group. The concentration of FBG in the NAFLD group was
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positively correlated with BMD of the femoral neck and the Ward’ s triangle (P <0.05). The concentration of LDL in the control

group was positively correlated with BMD of the femoral neck and the Wards triangle, while the concentration of lipoprotein (a)

[LP(a) | was negatively correlated with BMD of each site of the hip (P <0.05). Conclusion

Hepatic steatosis could lead to

reduced BMD of the hip, while hyperglycemia may have protective effect on the hip BMD in postmenopausal women with NAFLD . LP

(‘a) may be a risk factor for the hip BMD reduction in postmenopausal women without NAFLD . NAFLD may change the effect of ALT ,

AST, ILDL, LP (a), and blood glucose on the hip BMD in postmenopausal women .

Key words: Postmenopausal women; Non-alcoholic fatty liver disease; Bone mineral density; Ratio of CT values of the liver and

spleen
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Fig.1 The level of the left branch of the portal vein
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Table 1 Comparison of the general clinical data

between the two groups

NAFLD 21 X HE 20
i H (n=34) (n=32) P1{E
(xiis) (x%5s)
/rﬁﬂ:@(years) 66.1 +6.1 63.4+7.1 0.202
M Z4E IS (years) 47.7 4.6 48.0 4.5 0.766
B (m) 1.576 +0.050 1.580 0. 075 0.813
AR (kg) 64.4 +11.4 59.6+8.3 0.074
BMI(kg/m?) 25.854 +4.104  23.840£2.830  0.036"
ALT(U/L) 25.4+£25.7 18.8 £17.7 0.267
AST(U/L) 24.0£15.3 19.4£9.0 0.185
GGT(U/L) 45.7 £57.6 21.5+13.2 0.035°
TC(mmol/L) 5.12£1.47 5.16 £1.01 0.908
TG ( mmol/L) 2.45+3.18 1.04 £0.55 0.028"
HDL( mmol/L) 1.51 +0.51 1.71 £0.63 0.190
LDL( mmol/L) 2.50 £0.95 2.97 £0.76 0.045"
LP(a) (mg/dl) 21.3+23.1 20.3£19.4 0.865
FBG ( mmol/L) 6.45 £3.30 4.87 £0.66 0.027 "
H:*P<0.05

2.2 NAFLD 45X} RE4H 2 [R50 BMD oAk

AFIB AT BMI 228 285 2o Pk BMD 1Y 51 255 )
27 LI LUAE IR AN BMI AEEMVIE & SR B 7 2253
BT LA PR A [ M S 5 5 BMD, P 2H 455547 BMD
JTIME TE 8500k 2678, NAFLD 20 JI3 Al K% 485 340 4% 3 oz
BMD B TXF R4, (H 22 RIS 1122 2 L (P > 0.
05),W#%2,

Fz2 PI4LEIEE RN
Table 2 Comparison of BMD between the two groups

i H NAFLD £ X} #a4 P1H

51 ~4 JEHE(g/em?) 0. 949 0. 989 0.299

B i (g/cm®) 0.718 0.753 0.221

KT (g/em®) 0. 587 0. 598 0.719

Wards =ffi (g/em?) 0.533 0.572 0.287

24 (/cm®) 0.780 0. 802 0.517
¥:P>0. 05

2.3 AERIASHT BMD [ s2ma R %

PHEAE W R BMI 5 SR F 4 M [0 05 43 A P 21
BMD 520 K &, S it 45 5 7R NAFLD 44/ JH/
8 CT U85 K7 f 48 BMD £ IEA1 G, ALT,
AST 5B #1 Ward = £ F14 85 BMD 2 1FAHE,
FBG 5 % B # Ml Ward = BMD 2 1EA & (P <
0.05) ., XHRZIM) LDL . LP(a) S%i% BMD &%
1], LDL 5 BB SUF Ward = BMD £ 1IEA4H5¢, LP
(a) HWEH 4 AL BMD 5 & & M 56 (P <
0.05), W33,
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Table 3 Age and BMI-adjusted linear regression analysis ;
the effect of the variables on BMD

in postmenopausal women

NAFLD £ XI HRZH
|

ifEfk g P bRtk pE P
55 14 MEHE
JF/ I CT He Al 0. 148 0.381 0. 168 0. 305
ALT(U/L) 0. 099 0.565  -0.022 0. 891
AST(U/L) 0. 066 0.693 -0.125 0. 433
LDL( mmol/L) 0.138 0.433 0.303 0. 058
LP(a) (mg/dl) 0.010 0.955  -0.200 0.229
FBG ( mmol/L) 0. 142 0.404 -0.016 0.921
Ji B 8
JE/ B8 CT He Al 0. 144 0.315 0. 231 0. 096
ALT(U/L) 0.339 0.015" -0.046 0.746
AST(U/L) 0.313 0.023* -0.140 0. 306
LDL( mmol/L) 0. 004 0.978 0.315 0.020 "
LP(a) (mg/dl) -0.207 0.166  -0.366 0.007 **
FBG ( mmol/L) 0.336 0.016*  0.084 0. 543
KEeT
JE/ 1 CT HeAE 0.296 0.029*  0.096 0. 549
ALT(U/L) 0.201 0.152 0. 049 0.759
AST(U/L) 0. 195 0.155 -0.015 0.922

LDL( mmol/L) -0.084 0.565 0.299 0. 054

LP(a) (mg/dl) ~0.211 0.146  —0.408 0. 008 ™
FBG( mmol/L) 0.142 0.315 -0.002 0.989
Wards = ffi

AF/7B8 CT LAl 0.258 0. 056 0. 140 0. 366
ALT(U/L) 0.433 0.001 ™" 0.009 0.955
AST(U/L) 0.369 0.004 ™ -0.063 0.678
LDL( mmol/L) -0.114 0. 426 0.321 0.032"
LP(a) (mg/dl) -0. 141 0.330 -0.404 0.007 ™
FBG (mmol/L) 0. 366 0.005 " 0.080 0.598
K

AF/B8 CT HefE 0.253 0.046 " 0. 148 0.326
ALT(U/L) 0.302 0.017*  0.007 0.961
AST(U/L) 0.291 0.019" -0.061 0.678
LDL( mmol/L) -0.037 0.785 0. 261 0.078
LP(a) (mg/dl) ~0.195 0.148  —0.353 0.016"
FBG ( mmol/L) 0.241 0.060  -0.008 0. 956

B HFEREIHBEL, * P <0.05, ™ P<0.01
3 itie
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S % BRI 9E , 25 5 & BRAERE JBE JL#E ' NAFLD 5
BMD F#AAR S, H NAFLD fi4 55 208 i B 1 i 5 B I
BARISS I AE " A PRI R BB NAFLD
FFF S 4E 3 BB A P B BT R R A
Moon J IRl L 381 44 4 28 ij I 48 28 I 1A 4 1
RGN G, FE R MS HHOCH F T, 45 8 & R
NAFLD 462 )5 134 i) BMD Ik FJC NAFLD {944
ZJEiatc"™ ) AR FARR, B NAFLD (4848
Je M BMD I AT 8 5 i 1 AR B e A G
B0 & B I 8RN AR EAFES
BMD'* " WifEABIGE T, FBG 5 8 NAFLD 44 )5
PRI BMD 2 1EAH G, X SRS T 8 NAFLD
A2t Je 4oV U 0 PTREXS BMD HoA SR,
ARWFFT L5 R & LTC NAFLD {46 28 )5 2o M
LP(a) S BMD 2 i 2 A O¢, iX R LP(a) 3
/51 AT BEJE TG NAFLD 4828 5 2o M55 BMD IR &
KR, FHNEAFRRE LP(a) BR4ELE Lt S
HAR 3P 11 ARURE PR R BMD A Y B 25
WP ER TR NAFLD (46 285 2ok,
LP(a)t BMD Z [A]JCHA ARG
AHF5T F ] NAFLD AJ e S 4 28 J5 Lo PR
2RI FA0%E ALT  AST \LDL LP (a) M I #
XS BMD [s2 /e & A s, AIRZHER S
S NAFLD S 45 0 P B OR, ik 2L R R A 45
JF R R0 P R S 00 1 S R 45 1 200 L DR 7, i E 4 4
AR D Gz KEWESIELZ i H NAFLD 3511
BECEHERR PR I & AR O R E TR R R
PR B EMREREN - AT X F NAFLD &
£ BMD WA VE FIALEA T o — 2 F R FHE |
AT 5 R AE T AR T REA /N W5
W5 B ARSF IR 4 5 o AR, A A
KA BTN AFERIHTT NAFLD 5 BMD Z [i]
FHIENERIIF ST

[ &2 % x & ]

[ 1] Scorletti E, Calder PC, Byrne CD, et al. Non-alcoholic fatty
liver disease and cardiovascular risk ; metabolic aspects and novel
treatments. Endocrine, 2011, 40(3) : 332-343.

[ 2] Petit MA, Paudel ML, Taylor BC, et al. Bone mass and strength

in older men with type 2 diabetes: the Osteoporotic Fractures in



630

[9]

G RNES= A Wi A

2014 4F 6 45 20 %545 6 1] Chin J Osteoporos, June 2014, Vol 20, No.6

Men Study. J Bone Miner Res, 2010, 25(2) : 285291.
Hwang DK, Choi HJ. The relationship between low bone mass
and metabolic syndrome in Korean women.
2010, 21(3): 425431.

AR R 2 2 TP 2 23 22 g 0 T FRORS A P 2 4. Rk
M Wi PERT 297 15 9 (2010 AR BIT ) [T]. P A BF R 2%
&, 2010, 18(3): 163166.

The Chinese National Workshop on Fatty Liver and Alcoholic
the

Osteoporos Int,

Liver Disease for Chinese Liver Disease Association.
Guidelines for management of nonalcoholic fatty liver disease ; an
updated and revised edition.

2010, 18(3): 163466. (in Chinese)

Ataseven H, Yildrim MH, Yalniz M, et al. Correlation between

Chinese Journal of Hepatology,

computerized tomographic findings and histopathologic grade/
stage in non-alcoholic steatohepatitis. J Hepatol, 2003, 38
(Suppl. 2): A4177.

Farrell GC, Chitturi S, Lau GK, et al. Guidelines for the
assessment and management of non-alcoholic fatty liver disease in
the Asia-Pacific region: J Gastroenterol
Hepatol, 2007, 22(6) ; 7754977.

R, R, B, % AR PATH L5 FREFER S
HRERBERLAELI]. HEEFRGERIRE, 2007, 13(7):
502-504.

Li HL, Zhu

executive summary.

HM, Cheng Q et al. Relationship between
menopause years, age and bone mineral density loss rate in
postmenopausal women. Chinese Journal of Osteoporosis, 2007,
13(7) : 502 —504. (in Chinese)

AR, BRSAE, SEh, S IROTHAR 15 RO 4 2 )5 B 4R
AL AT A A SRR )]. P EERERARRE, 2012,
18(3): 207209.

Yv XH, Chen XH, Huang WK, et al. The effect of body mass
index on bone mineral density of different sites in postmenopausal
elderly women. Chinese Journal of Osteoporosis, 2012, 18(3):
207-209. (in Chinese)

Bilgin H, Tolu I, et al.

Pirgon O, Correlation of insulin

[11]

[12]

[13]

[14]

[15]

[16]

[17]

sensitivity with bone mineral status in obese adolescents with
nonalcoholic fatty liver disease. Clin Endocrinol (Oxf), 2011,
75(2): 189495.

Pardee PE, Dunn W, Schwimmer JB. Non-alcoholic fatty liver
disease is associated with low bone mineral density in obese
children. Aliment Pharmacol Ther, 2012, 35(2) . 248 —254.
Li M, Xu Y, Xu M, et al. Association between Nonalcoholic
Fatty Liver Disease ( NAFLD) and Osteoporotic Fracture in
Middle-Aged and Elderly Chinese. J Clin Endocrinol Metab,
2012, 97(6) ; 20332038.

Moon SS, Lee YS, Kim SW. Association of nonalcoholic fatty
liver disease with low bone mass in postmenopausal women.
Endocrine, 2012, 42(2) . 423429.

de Liefde IT, van der Klift M, de Laet CE, et al. Bone mineral
intype2 diabetes the
Rotterdam Study. Osteoporos Int, 2005, 16(12) . 17134720.

Christensen JO,

density and fracture risk mellitus ;
Svendsen OL. Bone mineral in pre— and
postmenopausal women with insulin-dependent and non-insulin—
dependent diabetes mellitus. Osteoporos Int, 1999, 10 (4):
307-311.

BH, KFL. LAFEATIREN (o) 5ERMHCRT].
I B R SR (RS L 2005, 26(5) « 7274,

Li Y, Zhang XZ. The Relationships between Lipoprotein (a) and
Bone Metabolism in Postmenopausal Women. Journal of Tongji
University ( Medical Science ), 2005, 26 (5): 7294. (in
Chinese )

IR, Mk, RGeS, % IREEH a X 2 RO IROR I VB 5
BRI [T]. PR BB R, 2012, 18(9) : 791994,
Yuan H, Yang P, Cheng XY, et al. The effect of lipoprotein-o
on bone mineral density in men with type2 diabetes. Chinese
Journal of Osteoporosis, 2012, 18(9) : 791794. (in Chinese)
Yilmaz Y. Review article: non-alcoholic fatty liver disease and
osteoporosis—clinical ~and  molecular  crosstalk.  Aliment

Pharmacol Ther, 2012, 36(4) . 345352.
(ks H Y. 2013-0843, & 11 H ] .201342-05)

(35 625 1)

[13]

[14]

[15]

[16]

[17]

Pettifor JM. Vitamin D and/or calcium deficiency rickets in
infants and children ;a concern for developing countries? [J]. In—
dian Pediatr,2007,44 (12) :893-895.

Chen H,Feng F,Zhu FQ,et al. Correlation between serum 25-
hydroxy vitamin D, parathyroid hormone and osteoporosis in
elderly fracture population [ ]J].
Miner Res,2013,6(1) :20-26.

Chin J Osteoporosis and Bone

Chen ST. The effect on bone mineral density of Calcichew on
different age postmenopausal women [ J].

2011,51(31) :88-89.

Shandong Medicine.

Ma WL, Tang JP. Relationship between reasonable applications of
vitamin D and calcium before menopause and bone mineral
density of postmenopausal women[ J]. Maternal and Child Health
Care of China,2012,27(19) :2296-298.

He QH, Zhou XM, Tang C, et al. Clinical research of calcium
and vitamin D3on treating osteoporosis in middle-aged and old

Lab Med Clin,2011,8(2) :168469.

women/[ J].

[18]

[19]

[20]

[21]

Zhang ZH, Wang L, Liu ZH et al. How the fracture risk factors
affect the bone mineral density at Beijing, Shenzhen and Tibet
[J]. Chin J Osteoporos, 2009,15(1) :1-8.

Wu YJ, Zhao F. Jing T. Analysis of bone mineral density in
normal people in Liaoning of China [ J]. Chin J Osteoporos,
2008, (6)14.:422-424.

Yon der Recke P, Hansen MA, Overgaard K, et al. The impact
of degenerative conditions in the spine on bone mineral density
and fracture risk prediction [ J]. Osteoporosis Int, 1996,6 (1) :
43-49.

Hoshino H, Kushida K, Takahashi M

et al. The influence of

aortic calcification on spinal bone mineral density in vitro [ J].
Caleif Tissue Int, 1999(1) :2123.

Zhang ZH, Li MT, Zhong P. How the fracture risk factors affect
the morbidity of osteoporosis [ J]. Chin J Osteoporos, 2009, 5

(15)330332.
(W B . 20130646, 15 [ H 1 :2013-08-09)



[HRREE....

Y2 MRS PR R A R 5 B 3 BE A SR T 5

Ve SRPERL,  RBE, S, WKEBL S, X, A, ZHANG Yihui, ZHU
Xinsheng, GUO Hui, ZHANG Rui, LI Yv, LIU Yun, LI Baiyan
YR AL FKVERL, ZHANG Yihui GHrsmBe Rl K5 — B B sg b, BH AR5 830054; il

SN E B B SR, BEARTE 830002),  ASEE, K4, Xz, ZHU Xinsheng, ZHANG
Rui, LTU Yun GBrgit e B4 50 75 i B B AR R}, D8RS5, 830002),  FRME, 2111 Hi, GUO
Hui, LI Baiyan (Fismpe RS — B g5 b0, B8 AR5%, 830054) , 4k, LI Yv (i
SRPCRER NI E P B A iR, SR S5E, 830002)

H: o [ b e 1S TIE]
Y4 Chinese Journal of Osteoporosis
M, &0 2014 (6)

AR EER: http://d. g. wanfangdata. com. cn/Periodical zggzsszz201406009. aspx



http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201406009.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%af%91%e5%be%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e6%96%b0%e7%94%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%94%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%8e%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%ba%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%99%bd%e8%89%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Yihui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHU+Xinsheng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHU+Xinsheng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GUO+Hui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Rui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Yv%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Yun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Baiyan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%96%b0%e7%96%86%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e4%b8%80%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e5%bd%b1%e5%83%8f%e4%b8%ad%e5%bf%83%ef%bc%8c%e4%b9%8c%e9%b2%81%e6%9c%a8%e9%bd%90+830054%3b+%e6%96%b0%e7%96%86%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e5%85%ad%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e5%bd%b1%e5%83%8f%e7%a7%91%ef%bc%8c%e4%b9%8c%e9%b2%81%e6%9c%a8%e9%bd%90+830002%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%96%b0%e7%96%86%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e4%b8%80%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e5%bd%b1%e5%83%8f%e4%b8%ad%e5%bf%83%ef%bc%8c%e4%b9%8c%e9%b2%81%e6%9c%a8%e9%bd%90+830054%3b+%e6%96%b0%e7%96%86%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e5%85%ad%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e5%bd%b1%e5%83%8f%e7%a7%91%ef%bc%8c%e4%b9%8c%e9%b2%81%e6%9c%a8%e9%bd%90+830002%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%96%b0%e7%96%86%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e5%85%ad%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e5%bd%b1%e5%83%8f%e7%a7%91%2c%e4%b9%8c%e9%b2%81%e6%9c%a8%e9%bd%90%2c830002%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%96%b0%e7%96%86%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e5%85%ad%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e5%bd%b1%e5%83%8f%e7%a7%91%2c%e4%b9%8c%e9%b2%81%e6%9c%a8%e9%bd%90%2c830002%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%96%b0%e7%96%86%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e4%b8%80%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e5%bd%b1%e5%83%8f%e4%b8%ad%e5%bf%83%2c%e4%b9%8c%e9%b2%81%e6%9c%a8%e9%bd%90%2c830054%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%96%b0%e7%96%86%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e4%b8%80%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e5%bd%b1%e5%83%8f%e4%b8%ad%e5%bf%83%2c%e4%b9%8c%e9%b2%81%e6%9c%a8%e9%bd%90%2c830054%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%96%b0%e7%96%86%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e5%85%ad%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e5%86%85%e5%88%86%e6%b3%8c%e7%a7%91%2c%e4%b9%8c%e9%b2%81%e6%9c%a8%e9%bd%90%2c830002%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%96%b0%e7%96%86%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e5%85%ad%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e5%86%85%e5%88%86%e6%b3%8c%e7%a7%91%2c%e4%b9%8c%e9%b2%81%e6%9c%a8%e9%bd%90%2c830002%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201406009.aspx

