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Abstract: Osteoporosis is generally identified as a global public health problem affecting adults. However, osteoporosis in children
is a new and evolving field, with certain unique diagnostic and clinical challenges. With the development in diagnosis and treatment,
more deep understanding of the secondary osteoporosis in children has been acquired, especially about those caused by various
diseases, drugs, etc. Children are not the miniature of adults. Thus, many diseases in children cannot be diagnosed and treated
according to the methods in adults. The main factors leading to the secondary osteoporosis in children include the decrease of
exercise loading, inflammation factors, glucocorticoid, adolescent disorders and malnutrition, pediatric diseases, and organ
transplantation. In order to strengthen the awareness and the prevention of the secondary osteoporosis in childhood, this paper
reviews the definition, diagnosis, and related factors of the secondary osteoporosis in children in recent years. The secondary
osteoporosis in children is a new research field in the study of osteoporosis. To establish the controlled, randomized, and double—
blinded trial about children, which can be used to confirm the etiology of osteoporosis in children and to evaluate the fracture risk, is
the main direction of further study.

Key words: Secondary osteoporosis; Etiology; Children

A LB Y AR A 1 B BRSAAMIE B 2

il:'E‘ t \. F = 4\ \/9&1
R A i e ey L L BB ARAERYTE SRS

JRBRAMEE LB, 76 R AR 5 4R LG B R s
Fe B KU 2R g By T = R R
(GBS RE I S8, )L EEAk % Ve s M e 4
FLRAT I 8 A 25 AR BE S IR A BRI IR
PIET LB A M TR B AE 1 D 25, B T
(1 SR SRR 5 3L

«*WIHMEE . 2B, Email ; drlxyinger@ aliyun. com

2003 4F ISCD A& 3R T &% B w2 Wr )L 2 5
BRARIFEEE " ISCD BRI, % T 20 % AR LA
HJH WHO RHE BMD 2 W45 s A (AR e, B8
AR AE ) L ) 28 B 0 PR R R T (BN R RH Z
{8, T (A B 1 BLAE 285 S5 b5 e L2 py )
PA {7 EHERI 45 9 BMD, ISCD ANy, H1 TR
P I N F AR WA B SR L5 % BMD i
AR IE G —br e, BT AN SRR IE T 6 0L 76 45
W B AR E S . 2004 4F | 7E I E R E BRI R



O EE R AR 2014 4E5 4520 #4555 ] Chin J Osteoporos, May 2014, Vol 20, No.5 585

BN LR T X 20 2 LT BE LW TRE
{0 1E TR

2007 4F ISCD & AR5 —Jm JLRH R & J 251
G T LB RSN E (1) 22 S, 48 L3 8 B s fn
i Ry ) L) T ) ILAE 42 8 R [ s T AR R SL 1Y)
B BRI A R ORI L 3 B R S
BERER ARIETE R, B RS AR B R X
HZAE<2 WP KB . IL3E DXA B Z (/) Tk
EF -1 SR E IR MHER,Z [H/0To%ET
-2 5RNE A AHAER] SRR HBLRE X 26
7k (Dual energy X-ray absorptionetry , DXA) il
R P AZ AR/ NI RE IR DXA BB X 24
IR A BMD B A 25 B (g/em”) |, A4
BUTHEE (g/em’ ), JLEE B A 1K 5L = 4 2= () AF
b, AN BB LS S B L3 B0 W) 5 2 B ) =
AL Gafni”' S50 SCHE AT 50% L # T
DXA FH2E 5 BB DR B A 3] T B SR B A E 1 4
WIS, RIS S IR 2T IE S T AR L
W B BT KU 9 G & (R BRI A 7o 40 O B
KSR R W LR B A RARE L R
T PAEAT 22BN, LEE B R bR C 4 g
7, I HUATH A DXA SRR, X1 i 1Y
MR AEEAT e, 2l DXA ZMHHE FRALTR 7
T AE, Z {82 5 T o AT R — AR A, ] — )7
P O B R R, T R M Tk T F—
AR P-4 B B R M

2 ILEBRBMRERRFEZ

— Ok, LB BT AAE AT LAZ3 Ay Hy L DA
B A B A S o (U M B BB A E ) A4k &
TG M PEESE 5| R 0 B BB A 4k K
BLFAE ) IR
2.1 JUEFURMEE B IALE

JUFE JFUR A B BB AN E A X 2 UL R HL
2 TR B S O B B R R Ak G | ™
By BT A, 32 22 PR AL 45 B S 42 (Osteogenesis
imperfecta ,OI) | %5 & 14 7 /0 4B Jit i #2 (Idiopathic
juvenile osteoporosis , 1JO) | ‘B BT B W fBCRf 28 i o Jd
ZEA0E ( Osteoporosis pseudoglioma syndrome ) =Ff |
2.1.1 i H A4 (Osteogenesis imperfecta ) : B H A
A2 | LR B RO RAE ) A LR
FERIA AR B G IUIE I AL st Ay
TifERE, 18O K295 B e Bl 60% , i Ho
A A AR ) — B S — T e € A Gl 1 3t A%

P BA 1B oL i LB At A (HA A i
JeIEH (R LETE 1 AF N R 3 AEEE ZAMKRE
A ETIZAT DXA KA HERR O yrTRE, 1 2
OI JLE 5 [F)AF 5 R4 3 1y e )L 2 A Lo e 45
FOZAY BMD BT L g R B B
WSS PRI R BE ) B B AR R A AT G, Bk
TLL RS, #F 5 38 & BAUE IR £h 26 25 ) (LA M
il B — 28 25%) AT LR 12 o1 JL#E Y
BMD R/ BT A XU . AR L ROU Rt
e WyAe LR rh i R A a5 e 2
PR HEAE  (H 2596 T2 T AL o1 JLEE R
ZNLPA 2R GE M IR 7 L BAT — 58 19 BUI A
i

2.1.2 FERMET DA BB (1diopathic juvenile
osteoporosis ) + 4o AT AR B BB AA A2 S5 A PR B
BRAARY AR WL, — s ZARBR VRS B, 100 T8 H
HHIAETT A0, AR (0% IR M I, 55 25 01 T
FHIRIAER A R ] BERAH I — D EUR I R . 1l
PRACI AP AT 7 TR M 1 s R ME A s 44 2 R
Pro Bl PR BN BLEAT URECHE X FRIE B BB AL
AR T HeIR g e L B I, 055 ) I 2% 1 381 1l g
{55 T o O = 7 o N (OB AV B =S P ca
1 B e i, W T B I 10 33 b e o 7 g
F IO KA ™ Pludowski %" #RAE I FH DXA
D] LUZ I D0 h B ILA Z R ZEALIR R . 75
WG 10 B 2 R BRI I A A7 226, DA i
7 LA,
2.1.3  HEAMER R B 25 A 9E ( Osteoporosis
pseudoglioma syndrome ) ; #K R Z2 1) 22 35 FF IR R
filR% B BE 2 11 32 /K M O B 1 5 ( low-density
lipoprotein receptor—related protein 5, LRP5) , iz it fiff
FER I LRPS 1EE R B 85 B2 vh g8 4 i 1)
{553 s v A AR = A JE IRy LRPS 4
B TR R A 5 BRI A A Ak o | ke LA™
HH AR E BN R B 32 2R S A TR i
M R L A . Bk LRPS YA TR
RN 5 5 R BN 55 WA BATHAR T BU™ H 1Y)
BRI, 5 U M B Jo i M e 8, 5 AH
x
2.2 JLEARR M FUGALE

A kB T BRANE B IR 2 M0 2 HE  BR T O

AR Z b, 2R IR R B A ELAE 5 R A 4k A 1k B T
BAMEWAR T WL, I AERMT ST R, —Bepf 2834 o
FARZETE S DI RE I S 5 5 Ak A MR VE B BB AN R AT



586 [ B BB A A A

2014 45 %520 %545 5 W] Chin J Osteoporos, May 2014, Vol 20, No.5

K TR SRR L S AR K B — T
R RZMEEE N R RGN T & B A & T i
R FE AR FE NGB S AT RAEH T B
BUMR FTHRMETLSEFRAR LRGSR S8 5%
M7 HIHATERIR
2.2.1 @ Hfar b V5 24K B8R e A4 fik
W ERESUO) LA ZE 40 B L 4R 45 2 S BUL
IHIIZ Bl s el ) DL BT S e - B Y G B
PRI R AU 077 (o R PR S WL PR % O T RE A ) 2
TR E = L PR 3 BE | 330 T 0 B A 4R 5 2 0
ATDH 38 Bl ST IR B A K i S ) e
SR AR i HE A LRI, 2 1T 5 0B 2
o KRN LR B K112 3 1t B s
U JLPAIWAC AR B MR 8 A 2R 25 Bz 3y 97 i i 20
MR B DA RE A A AT LU R R B Y
] e LI A AR KRR BUAE B B K
FE b BT R A R, B 3 L
B pR T B D HUABORIE S B B A0 5 BE AR, A B
P TRETE R IG5 3R T HsRie S22 J LA B g
FHAMNE E AL Z 4948 (peripheral quantitative
computerized tomography ,pQCT) ¥ J&5 & BX, X & 55
PELE R K D

i Tz sh T D S R I A ML B SR
RIEAR /N B, 0 BB 22 s w18 B 30 it ] B
AT, TS LEE SR R AR ik ik, 7 i B
MEEERAMIE . TEVFFEMGRE R LRI REA b & S
SERIT R RA R 4% 5 HMIFSE S BURE G AL
B FE N RAE ( Duchenne muscular dystrophy ) £ JL7E#
AR TR B T B Iz shRE ), T K
BT R RN 449%™
2.2.2 RAEN T L6 I 401 IR 7 4 e A %
(interleukin ,IL) 1A | F14) % (interleukin, IL) 116, [
412 (interleukin , IL) IL7 AfJREIRFEIA T a ( tumour
necrosis factor, TNFa) 1983 T8 4L K ¥ b ( tumour
necrosis factor , TNFb ) S5 AN AT LA il 5 B 20 114 2R
AR L ) A 8 3 2 X B L7 A R i)
T80 s O BLAR ST, — S0 LI B B
FARE B UIAH OGP P S REBR T 244G v DA
PETT R RGMELLBERIE A e B BN, 12w %
R LG E T 4 MR 52 58 Lo vt B2 gt 7 2k
KO R FE R T o L TS R
I HIHE B BORR BEATIR YT, I A5 FI W2 75 S R AE
PRI =X B 3 o8 4D 552 M B0 LU, A 31 A 81 o
FAVEE T A AR e A0 FHWE K 5 3 3R ) s L A B

SRR RN R, S AR T LA o
JULIPR) T AR 52 M B S R L 52 o - RO B LA B7 fr , OF
Fr T % B O LTH Y =22 R R R LA Th T R
TG . — T T L # v % B R
RIL,NH T —Fh TNFa ) 50 50 B B A& —e 5% 1] 7Y
FT (Infliximab ) J5 , Bernstein M %"2:3{ pUk e SiA
BCAIFRIC A 25 BE G,

2.2.3 MEEBTME . TEARKBTRIEN, b
R U — s T LZEAS M S RE FN [ B e
5. Leonard™" A R B R e 5 e L= 4k & 1k
B B i T 1) S R, L S B L) e 3 e A1 )
BB A = A A U R A R T, IR R s
IR B B T 2 A R
M 5 FE AR, 4G B T B A 5 iR B B
BRI/ R B 2 A 4P B R S el R
S ek fi ST R R SRR I /N HE T A
WE R TR — M M b B, PR TR 7 e A v b R
FAVHE A e 5 1 B AT 2 B DL s A e 3T, 9%
[ B A 5 84 % (UK GP Research database )
R, LR 4 R, EMe S HEERIETE,
BT R B LR LY 1. 32 45 SR
BT R AR R G B TR R ) S I
T WO XT AR K T R e P R A LS —
TG T2 [ U A B i 23 G o rh A B, S50
ILFERZ R R E R 0. 65 mg/kg F54E 53 4~
A UG TEHE BRSBTS 00 R4
EARIFTT FERAE AR RRIE R 7.5 mg/d Fh4k
3AHULERSRTE, E 2R T AR, 5 H
AL, IMETRYT R R rp a1 1 il — i PR Eh R IR
gk, WERAELE R XM BIRE H £
P LB HEZ AR TT , 76 L EE I 0 R R
SR AT RS | T iRk 1) et FH AT D T 7
HiR D R AU

2.2.4 HHRUMEILSEFRAR FZILEEERS
HARZEGLAE T RAOC, BR T RIS 5
RS E A B ENEATE . JoHFHEL
T AW R LT B8 5 W) PR R B 5 anfbk T, 50
TR | AR A Pk T A fR P R R A A2 A v
FOMH G Bk A AT 2 G, MatIRE
SRV B 288 B 5 DD AR G, R AR AR A E X B i 52 e 5
PERRHLAEIRGR 25 UIAHOC , HoAh 5| A 5 T2 A R I
LG RIEE I AR b A b 5, 55 4h
BRAEXN TIEW 5 ERN AT WELAT
(1), WFFER, IR R 25 BN & & B A i 34



o [ B SBAR A i

2014 45 4520 %% 5 W] Chin J Osteoporos, May 2014 ,Vol 20, No.5 587

KEEME™, MEHEENELNERARET
R R E R R 2E R 2, BTz 2%
AP IE ST A TR AR AT B W45 A g~ 5 -3
AR, TEAR 2800 T JLEE B PR AE 2 h 2L [ 4
T ERZFRER X, BIanfeds D aRe & ey
R RAEH T W5 R BT R 32 Bl 1 far el R 5%
AN RIS R REE
2.2.5 JLRR S ERBME OF MR A, LE
{14 Z2 P s T 44 0 2 A 5 B A JRURGS | 7 B — i
REALEREMR (418 Bl L) ™ iy — TR 5
KIN,12% ) BILRA B, X H P XA 30% h %
AT, TERGE 00X 750 5 LT 7 4E 1)
[l JE AR 5 & BR, 39% B R UL & A AR RE 4
IR 25 B WA B 008 B -4 TE R/ IR AR
WAL (20 % LA ) B B BT 2, 205 irl
BT 15% . Ludvigsson 25" % ALHH L 7E A
AL V5 A B DR 3880 el i) e L 3 401
() & AR SR IEH LIE 2. 6 1%,

FE—T01 196 Bil# B RAHSEAE L S AF R BE DT
FehR I Horh 75 A LESER A 166 b BT (HE
EPT 102 4) , 2% B R A AY L= A e ABEA
FA BT R A2 6 A% HEA T4 160 75, BT
() A RS B S G i A e o el Tk & M
JEBARE 5 | S (A B7 mT e R LB B I UL, T
HARGI SN A R D e A s R 4, 33
BRI EARAS . ZE X RS 50% (1 HE A B
P BAER, XM UE SRR IR A 5 o 20, Rl
B 1 MR B T R A N R TE R B
B, FERE A R 5 R, R PR B
()L, 75 B8 U190 0 A 2 75 A7 A6 MEUAR 14 i LA 7

Bjjo
gE LT, JLEEAE K M BN E A 2 R
BANMIFFE S 1) — N Il . ASCEFEM IS i

AR LB AR S E 1 OB AR PR 5 T A T 5 ik
JE& BRI e T2 Wi v g B AR ﬂ:#%‘\%ﬁ\ YiZy
25, KT LBEAR SN B RGN AE I R 2207 T 15 2R
FAAEARZ AL, AT S G T LB A T BRI
BRI — D e ) L TR AAE A P K DL
PG AT R AR B AU, LS RS RISS TR T3 1)

([ & % x & ]

[ 1] Gordon CM, Bachrach LK, Carpenter TO, et al. Dual energy X—
ray absorptiometry interpretation and reporting in children and

adolescents: the 2007 ISCD Pediatric Official Positions. J Clin

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Densitom, 2008 ,11.:43-58.

Cooper C, Dennison EM, Leufkens HG, et al. 2004
Epidemiology of childhood fractures in Britain: a study using the
general practice research database. J Bone Miner Res, 19: 1976-
1981.

Lieb ES, Lewiecki M, Binkley N, et al. Official positions of the
International Society for Clinical Densitometry. J Clin Densitom,
2004 ,7:51-63.

Khan AA,Bachrach L,Brown JP,et al. Standards and guidelines
for performing central dualenergy X-ray absorptiometry in
premenopausal women, men, and children a report from the
Canadian Panel of the

Densitometry. J Clin Densitom ,2004,7 ; 51-63.

International Society for Clinical
Ward LM, Glorieux FH. The spectrum of pediatric osteoporosis.
In: Glorieux FH, Pettifor JM, Jippner H,

CA: Academic Press,

editors. Pediatric
bone: biology & diseases.

2003 ; 401-42.

San Diego,

Baim S, Leonard MB, Bianchi M, et al. Official positions of the
International Society for Clinical Densitometry and executive
summary of the 2007 ISCD pediatric position development
conference. J Clin Densitom,2008,11(1) :621.

Adams J, Shaw N,eds. A Practical Guide to Bone Densitometry
in  Children. Camberton, Bath, United Kingdom: National
Osteoporosis Society, 2004.

Nicholas J Shaw. Management of osteoporosis in children.
European ] Endocrinology, 2008 ,159 :S33-839.

Gafni R & Baron J.

Overdiagnosis of osteoporosis in children due

to misinterpretation of dual-energy X-ray absorptiometry
(DEXA). ] Pediatrics, 2004 ,144 . 253-257.

Rauch F, Plotkin H, DiMeglio L, et al. Fracture prediction and
the definition of osteoporosis in children and adolescents: the
ISCD 2007 Pediatric Official Positions. JClin ensiton, 20081, 1
(1):2228.

Shepherd JA, Wang L, Fan B.
between DXA measures in children. J Bone Miner Res,2011,26

(11) :27452752.

Optimal monitering time interval

Kocks J, Ward K, Mughal Z, Z-score comparability of bone
mineral density reference databases for children. J Clin.
Endocrinol Metabl,2010,59(10) :4352-4659.

Rauch F, Travers R, Parfitt AM, et al. Static and dynamic bone
histomorphometry in children with osteogenesis imperfecta. Bone,
2000, 26:5819.

Rauch F, Lalic L, Roughley P. Relationship between genotype
and skeletal phenotype in children and adolescents with
osteogenesis imperfecta. J Bone Miner Res,2010,25(6) :1367-
1374.

Field AE, Gordon CM, Pierce LM. Effective study of physical
fracture

of developing a stress

Arch Pediatr Adolesc Med,

activity and risk among
preadolescent and adolescent girls.
2011,165(8) : 723-728.

children  with

Papapoulos SE.  Bisphosphonate therapy in

secondary osteoporosis. Horm Res Paediatr, 2011, 76 (Suppll ) :



588

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

2014 45 JA%5 20 %55 5 W] Chin J Osteoporos

May 2014 ,Vol 20, No.5

RS k= i A
2427.
Rayar MS, Nayiager T. Predictors of bony morbidity in children

with acute lymphoblast ic leukemia. Pediatr Blood Cancer,
2011, 20 [ Epub ahead of print].

Edouard T, Glorieux FH, Rauch F. Relationship between
vitamin D status and bone mineralization , mass , and metabolism in
children with osteogenesis imperfect; histomorphometric study. J
Bone Miner Res,2011, 26(9) :22452251.

Pludowski P, Lebiedowski M, Olszaniecka M, et al. Idiopathic
juvenile osteoporosis-an analysis of the musclebone relationship.
Osteoporos Int, 2006, 17:1681-90.

Koay MA, Tobias JH, Leary SD, et al, Vilarino-Guell C,Brown
MA. The effect of LRP5 polymorphisms on bone mineral density
is apparent in childhood. Caleif Tissue Int, 2007 ,81:1-9.
Hartikka H, Makitie O, Mannikko M, et al. Heterozygous
mutations in the LDL receptor—elated protein 5 (LRP5) gene are
associated with primary osteoporosis in children. J Bone Miner
Res, 2005, 20:7839.
Dubner SE, Shults J, Baldassano RN, et al. Longitudinal
assessment of bone density and structure in an incident cohort of
children with Crohn’ s disease.

123-30.

Gastroenterology , 2009, 136

McManus MM, Grill RJ. Longitudinal evaluation of mouse hind
limb bone loss after spinal cord injury using novel, in vivo,
methodology. J Vis Exp, 2011,7:3791-3246.

Zeman RJ, Zhao J, Zhang Y, et al. Differential skeletal muscle
gene expression after upper or lower motor neuron transection.
Pflugers Arch, 2009, 458 .525-35.

Schlecht SH, Pinto DC, Agnew AM, et al. Brief
communication ; the effects of disuse on the mechanical properties
of bone: what unloading tells us about the adaptive nature of
skeletal tissue. Am J Phys Anthropol, 2012,149.:599-605
Rauch F. Bone accrual in children adding substance to surfaces.
Pediatrics, 2007, 119 137-8140.

Binkley T, Johnson J, Vogel L, et al. Bone measurements by
peripheral quantitative computed tomography (pQCT) in children
with cerebral palsy. Journal of Pediatrics, 2005,147.791596.
Stevenson RD, Conaway M, Barrington JW, et al. Fracture rate
in children with cerebral palsy. Pediatric Rehabilitation, 2006,
9. 396403.

Larson CM & Henderson RC. Bone mineral density and fractures
muscular  dystrophy. J Pediatric

in boys with Duchenne

Orthopedics, 2000, 20.7194.

[30]

[31]

[32]

[34]

[35]

[37]

[38]

[42]

Sylvester FA, Davis PM, Wyzga N, et al. Are activated T cells
regulators of bone metabolism in children with Crohn disease?
Journal of Pediatrics, 2006 ,148 :461-466.

Thearle M, Horlick M, Bilezikian JP, et al. Osteoporosis: an
unusual presentation of childhood Crohn’ s disease. Journal of
Clinical Endocrinology and Metabolism, 2000,85:21222126.
Burnham JM, Shults J, Semeao E, et al.. Whole body BMC
inpediatricCrohndisease : independent effects of altered growth,
maturation, and body composition. J Bone and Mineral Res,
2004,19:19614968.

Bernstein M, Irwin S & Greenberg GR. Maintenance infliximab
treatment is associated with improved bone mineral density in
Crohn’ s disease. American J Gastroenterology , 2005 ,100:2031-
2035.

Leonard MB. Glucocorticoid-induced osteoporosis in children ;
impact of the underlying disease. Pediatrics, 2007, 119 ( Suppl
2):S16674.
Weinstein RS, Jilka RL, Parfit AM, et al. Inhibition
osteoblastogenesis and promotion of apoptosis of osteoblasts and
osteocytes by glucocorticoids: potential mechanisms of their
deleterious effects on bone. J Clin Invest, 1998 ,102.:274282.
Van Staa TP, Cooper C, Leufkens HG, et al. Children and the
risk of fractures caused by oral corticosteroids. Journal of Bone
and Mineral Research, 2003,18:913-918.

Leonard MB, Feldman HI, Shults J, et al. Long—term, high dose
glucocorticoids and  bone mineral content in  childhood
glucocorticoid sensitive nephritic syndrome. New England Journal
of Medicine, 2004 ,351 ; 868-875.
Leonard CM, Roza MA, Barr RD. Reproducibility of DXA
measurements of bone mineral density and body composition in
children. Pediatr Radiol, 2009 :39 148 -54.

Leet AI, Mesfin A, Pichard C, et al. Fractures in children with
cerebral palsy. J Pediatr Orthop, 2006, 26:624-7.

Sheth RD, Gidal BE, Hermann BP. Pathological fractures in
epilepsy. Epilepsy Behav, 2006, 9:601-5.

Ludvigsson JF, Michaelsson K, Ekbom A, et al. Coeliac disease
and the risk of fractures — a general population-based cohort
study. Aliment Pharmacol Ther, 2007, 25:273-85.

Incidence and

solid

Salminen S, et al.

children

Helenius I, Remes V,

predictors  of fractures in after organ
transplantation ; a S-year prospective, population-based study. J

Bone Miner Res, 2006, 21.380-7.
(W HH .20134241)



JLEL A R B SR A T 2 9t [HGREE ..

(:F 58, W, SHI Qiang, LI Xu

YR FARL B R RER A5 = It B e e LB L, ), 510630
s o L i b e (1S TIE]

T 44 Chinese Journal of Osteoporosis

&, B - 2014 (5)

ACEEE: http://d. g. wanfangdata. com. cn/Periodical zggzsszz201405027. aspx



http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201405027.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b2%e5%bc%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%97%ad%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHI+Qiang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Xu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e6%96%b9%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e4%b8%89%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e5%84%bf%e7%ab%a5%e9%aa%a8%e7%a7%91%2c%e5%b9%bf%e5%b7%9e%2c510630%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_zggzsszz201405027.aspx

