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[ Abstract ] Objective To investigate the association between blood lipid and calcaneus bone
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mineral density (BMD) in children and adolescents aged 6-16 years in Beijing. Methods Children and
adolescents were selected in 30 schools (8 primary schools, 21 middle schools and one 12-year education
school) from Dongcheng, Tongzhou, Fangshan and Miyun districts of Beijing by using a stratified cluster
sampling method from November 2017 to January 2018. A total of 14 303 students in grade 1 to 4 of primary
school, grade 1 of junior and senior middle school were enrolled after excluding subjects who were not able
to participate into this study due to trauma or other uncomfortable physical conditions or with missing key
values or with diabetes and kidney diseases. Questionnaire survey, blood lipid and calcaneus BMD were
conducted. Multivariate linear regression was applied to quantify the association between calcaneal BMD as
a dependent variable and blood lipid level as an independent variable after adjusting for the potential
confounding factors. Furthermore, quantile regression was used to analyze the association between blood
lipid level and different percentiles (P, Py, and P,) of ultrasonic velocity values of bone mineral density,
and parallel test was conducted for regression coefficients of different percentiles. Results A total of
14 303 participants aged (11.4+3.3) years (49.9% boys) were involved in the analysis. The mean age of
14 303 participants was (11.0+3.3) years. 7 142 boys accounted for 49.9%. The mean+SD of calcaneal BMD,
total cholesterol (TC), low density lipoprotein-cholesterol (LDL-C), and high density lipoprotein-cholesterol
(HDL-C) were (1 540.9+33.8) m/s, (3.90+0.76), (2.18+0.62), and (1.40+0.32) mmol/L, respectively. The P,
(P, Py5) of triglyceride (TG) was 0.69 (0.49-0.94) mmol/L. After the adjustment of age, height, smoking,
drinking, vitamin D and calcium supplementation, dairy intake, physical activity, FMI, and MMI, a
significantly inverse association (P<0.05) between TG level and calcaneus BMD was observed in both
genders, which the regression coefficients (95%CI) in boys and girls were —0.064 (-0.085,-0.044) and
-0.073 (=0.094,-0.053), respectively. Conclusion The level of BMD was associated with TG in boys and
girls. Therefore, it is important to prevent children from hypertriglyceridemia for the bone health promotion.

[ Key words ]  Child; Bone density; Cross-sectional studies; Blood lipid;

Fund program: The National Key Research and Development Program of China (2016YFC0900602,
2016YFC1300101); United Nations Children’s Fund (Unicef nutrition 2017 1.2.3.6)

DOI:10.3760/cma.}.issn.0253-9624.2019.02.014

B R N\ A 14 ER LA G 0, (2 R L

(School-based  Cardiovascular

<197

Health

2 U] R A R i v TR I W (LK P R Promotion Program, SCVBH) fff 55" . 7Edb 5T 17 4%

B BB A S AR PO B E B . HA, 2

P L s LR N DX 30 FTo A% (045 8 B

AT R R T HEIREXT L B % B R >, — 7 AN 21 TR AL R 12 AR AL SR TR A

T 38 S AL O7 Ay B ) A A, R R R/
VAR AT )25 18] 3 A A E5H4 , 55— 5 i atlaed S 67 g Wl
IR B ) JRAE A3~ F 5 [ B AU 2R SL 2 i B AR
o TG S AR — Rl mT IS 5 DR B i SRR
PHERL , AT REXS B AR AR 2 A St
FEAR WY e A N 7 T R o O 7)o L) R
i Z AR ROCTAT IR F T FARIE T AP iR K
SRSl ko R A AL B 2 O SRR (EOG
TILE T AR IR -5 154 B A SRR TS AT X
B, B, AT LTS DA M-S B %
JER IR AT 704, A fie ik LB e R (AR}
S

MEE5FHE
— X5

IR 45k A 2017 4F 11 H 2 20184F 1 A 1EdL
I RENILES DEOIME S B R H

FETT IR /NS |~ 4450 HTp AR AT P 1 AR
[ 15 391 44 6~16 % 2= 2 AW ST o HEBRPE
B AR B R RS R RN AR A
JULPR JoT e P A AR et K B W PR B I
2 (1 088 44 ) & , Fe 90 A 15 030 £ WF5E %)
%o BT ZA5 8 5 #F LB 58 B B 25 R 25 1)
HUE (45 . SHERLL 2016026) , AT 5805 4 g
A& R

— Nk

1 A - () PR A 35 RS 4 M A bl
Bh5E R, P ASALHG— B T 2R AE (R ) AR 55)
FAETEAT R P2 (WA KT 32 S 1 2L ] A
A YA ZR D RS AR SR IS BLAE ) A1 EIRCEE

2. MK AS A A B A 2 R T o 2R o
BRIy, o AR 7 VR B v AR TR
R =i QU 1 N A3 o oI S E IR SR 7 =S R RS
(bioelectrical impedance analysis, BIA) , A28 R DU i
48 )% H-Key350 /\ B3 #% BIA K4 , iC 5% 4 5 G Wi



198~ FRAETIT PR 2 G 2019 4E2 A5 53 #4523 Chin J Prev Med, February 2019, Vol. 53, No. 2

i LD Jo o S A, AR 7 o 4 =M D7 o
/5 (kg/m?) |, WUPA 5 82 48 2= UL 1A o e/ B 5
(kg/m®) o >R M P 12 00 4 A R 8, A
i A H AT BT CM-200 #5323 A 321838 AR TE
Fa [ AR b, A7 TS i TR 7, HTRE 55
DR AR A A P A o P A S K T
A b E Sl U, B m/s A IR
WEERHE bR , HAEBORSRR B 5 BB

3. MLAGISE « 25 1 12 b SRk i 5 ml,
30 min J&7 1 509.3xg 850> 10 min , BUML T4 iz i 2
o S8 a4 O BS AST o JEAE [ B (total
cholesterol , TC) Fl1'H 7l =i (triglyceride , TG ) 2R H
i v 0 7€, AR %5 R A A E [E B (low density
lipoprotein-cholesterol, LDL-C ) 1 =5 % % i £ 1 AH
[& 1 (high density lipoprotein-cholesterol, HDL-C )R
FZ KL R, A 24 H 7 H 52,7080 42 [ 3
A ARSI

4. KRR bR K E SC: OB - 3 14> H W 132
KU b SE B AR QPR < 3 14 H igid= 145
TR T (T 1 /RS 1 W/ 28T 120 mil) s B4
WARAYILE W R A= T18 3W  @ 58
o3ia o)) XA R v A S UL 5 E 81260 min;
OYEER DS i KRR UG R D EFRAM T
3 s @F5 AN FT « ek FLPAE RS AR FE 5 o

5. 4980500 b AR L T L NS PR B
B ORI E B B 5 7 SR A R 45 R A
o BB | % 0] B B AT B UGS A R G038 A%
il 1A 853 0t 5 A A A T 235 2R el A D R
W G MR IR 3.4.2 8K 4F, 4R I% . B \BMI,
i W Jo i 1 8 WL B 46 % TC L LDL-C \HDL-C
HISOSTFEIER M, R & + s o IR 4540
P B 2 a) FIRFEPRI2E 5, BRAFIR SIS R AT L
AN PR AR 5 45 R TG W mAS oA
K H Psy(Pos, Prs) Fo , K H Wilcoxon B AR5 LA
BLNE] TG 225 5 K XA HE B 55 L Tl W ek
W Feoria s WA AELE R D A A S A
AR 22 5 AR BB 3 B o RS & i iE o A
At R Z TCEANE RUHHEA T 404, [ I R B AR |
B B A e AR D A AN S AL FL
FEA BB R o RORL A o s £y
SO 5 1 — 20 % T 43R R I 43500 53 A 1A 5 AN ]
T3 LKL (Pys Py TPy ) 7 7P S LB B 8 E Y
KR, IR AS[R] 23 H5 ) [l 9 2R E AT PR A
5o BREHR A EUE B s I B AR B LA

HAEE TC . LDL-C F HDL-C Y43 1M 1 -AF 48 51 (1)
Z P4y, TG 28 H AR X B 30 fr 1T ) -4 088 1 1Y)
Z V4 o DARUIAS 38 P<0.05 h 2% R B 43t 2

# R

1 BEARRE : 14 303 A AFFERT G444 (11.0+
33) %, H# 549.9% (7 14244 ) , BB 75
(1540.9+33.8)m/s, TC.LDL-C . HDL-C Il TG ¥k J&
2351 4 (3.90£0.76) | (2.18+0.62) , (1.40+0.32) FiI
[P,,(Pys,Pys) :0.69(0.49,0.94)mmol/L] . # g}
Jo iR A LA /KPR B R 7 I T,
1M B REIR BRI TR s T, =5
HA G F2 (P<0.05), FEILEL,

1 WIS A

Eiztay BH(T 1424) LE(T1614) St PlE
AR 10.9+3.2 11.1£3.3 -2.14  0.033
WY 148(2.1) 21(0.3) -8.86 <0.001
el 629(8.9) 388(5.3) -8.64 <0.001
Forisgh’ 530(7.4) 255(3.5) -10.00 <0.001
LAY 6023(84.3) 5975(83.5) -1.33  0.180
HFEYEdZ D 1430(19.9) 1 440(20.2) -0.37  0.700
TG 2 050(28.6) 2 087(29.2) -0.76  0.447
Brge 152.5+7.3 148.2+7.2  -35.90 <0.001
RE R 20.7+3.9 19.6£3.9  -16.63 <0.001
Jg I ot f 4 ¢ 5.0+2.9 5.5+2.9 11.158 <0.001
JULPA S i g A 14.8+1.5 133215  -60.64 <0.001
TC* 3.84+0.73 3.96:0.73 1027 <0.001
LDL-C 2.14+0.60 2.22+0.60  7.93 <0.001
HDL-C* 1.39£0.32 141032 4.83 <0.001
TG 0.65(0.46~0.91) 0.72(0.52~0.97) -10.85 <0.001

BB 1537.4£32.4

T TC: S0 [ B LDL-C « AR % B2 NG 28 I B s HDL-C i 25
JENREE R BB s TG : Hh =6 52 (B, 2 5) , SR o K30 LA P
(%), R K LH 5 (em, & +5) , R ¢ K2 58 L3¢ 59 (kg/m?,
Txs), KK LA e (mmol/L, % £ s) , R e K 56 LR [ mmol/L,
Py (Pys, Pys) |, R Wilcoxon BRFIRLES HUEE 5 (mis, & +5) R e K
3 LA 5 B M H A B s D BT e AL L DY B R AL TC
LDL-C \HDL-C IR P8 75 P B AR ) AR S A A
Y ERUERES

1544.3+32.4 12.59 <0.001

2. 1G5 8RB % B 1) 22 T 4 1 [l A RS A8 4y
Bt < RPEATHS B v AR R 4R R D RIES A T
TEOL L LA G2 B AL R D7 BT e ORI LA
5 8 8, B % TC. LDL-C . HDL-C VA % 4 #
HDL-C 5 B % B B LA 2438 L (P>0.05) 5



FAETI BE 2R 2019 4E 2 45 53 B:55 2 Chin J Prev Med, February 2019, Vol. 53, No. 2 -199-

1M 55 B M 20 26 TG 5 R B B %5 B A7 QK (P<0.05)
(F2) o A BRI AB T A Bl SR % 2R, e BR B
7 AE Y Py, Py Rl P B AR E B L #E TG
55 IR R YA SR (P<0.05) , HH # TG 5 A
() 37 50 B A P P (L B DG B AN
[/ (P<0.001)(3),

Wi

JLET /DR IR A B I BT ), it
S0 B B8 LK S-S MR AR R R B A
HIFTE R W N v o A R A R AE TR 752
flERRE T HE AR S A4 LA S, AT e 2
AR e B A — D7 I R ARV TR AR R DA
K Bz s fe A 1, 55— a8
ok o5 A A AL A S B R il , S EUR R
SR X B STIBR A M SRR T i R A D PR R R
FEINEE TR 3 AT RES I A9 iR ot 25 BRI 4
PR G T VL 55 1k DA B B4 A 1 1k 3

BT & B0 LDL-C -5 B A 2% B S E A G, HAE
HEUR BT B T TC A LDL-C /KB4 T AR B
Xof BRI AR ST R BAE )L T AR vh R R N
A LA R AR B E A C R R S, TC A
LDL-C 5 #5325 B e g it
AW Sz B E B s 7 o 48 450 LA o 5
EMXHRIG, TCA S HREH % R A, n
TG ] RE 2 52 M) L2 2 B /K- A S fE B P &
Kim 85177 o) 5 [ 75 % 5 S ) 2 o 55 M 0a i 1 2
Mr 7R, TG A HDL-C 5 % BN B SR
B PEIK- o [ P 2R A AT & BAIK BMIT &
[ R B NG= 9 ¥Ti /N ] oA [ I R LD Y D O =
BN RE A (R4 VT (B3 AR vT B 255 e B
B UORR B i e s A AR R R
INFIE K BAE S BB B P TG AR K22
KT IE % 5 5, TG 7] (-5 w8 4 M 10 o0,
UEANEBERG D5 TG IEASE , 1B BE AR i A 38 Tt
AR T E A LR P, 388 AU 23X S5 AR A
BRI ILE TG 5 B 85 B R e 45 R — B

K2 AR GRS R A 3 R 2 T8 [T B 34T [ B(95%CD 1 ]

P51 TC LDL-C HDL-C TG
B(714245)
I | -0.023(-0.043,-0.004)* -0.030(-0.049,-0.010) 0.040(0.020,0.059)" -0.098(-0.118,-0.079)"
T 2 -0.001(=0.021,0.018) 0.002(-0.018,0.021) 0.009(-0.012,0.029) -0.064(-0.085,-0.044)"
Z(71614%)
R 1 0.001(=0.019,0.021) 0.002(-0.018,0.022) 0.021(0.001,0.042)" -0.079(-0.099,-0.059)"
BRI 2 0.009(-0.011,0.029) 0.013(-0.007,0.033) 0.014(=0.006,0.035) -0.073(-0.094,-0.053)"

T TC: SR [N 5 LDL-C - ARS8 BN S5 IR 5 HDL-C - R 85 BE NG A I TG HHh =8 5 P<0.05," P<0.001; L8 1 4% X 3R A0 4% . 4F
7% B O G A 3R D RSN SR DL FL I R A IS S B0 s AR 2 TEARRY 1 A SER bt — AR AR BT CRUULPA e 15 £ BR
BRI AR RO s B R B IR BT VLA BT 4R TC  LDL-C A HDL-C B354 - AR T 1) 2393 5 TG 28

FLR X BAR I VTSR -AR e A 4 7 04

R3I AFEHERPIFES GRS R EE %

JEE B (S B R ST [ B(95%CI A

IHi%L TC LDL-C HDL-C TG
W(71424%)
Py 0.010(-0.018,0.027) 0.011(=0.015,0.026) 0.021(0.002,0.035) -0.048(-0.068 ,~0.027)"
Py, 0.010(=0.003,0.021) 0.005(-0.005,0.019) 0.013(0.001,0.022)" -0.033(-0.044,-0.026)"
Py -0.002(-0.015,0.015) -0.005(-0.021,0.011) 0.012(~0.006,0.032) -0.056(~0.074,-0.043)"
AT P 0.110 <0.001 <0.001 <0.001
Z(71614%)
Py, 0.012(~0.005,0.036) 0.017(-0.001,0.041) 0.023(-0.001,0.043) -0.078(-0.093,-0.056)"
Py, 0.011(=0.008,0.028) 0.014(-0.002,0.032) 0.008(-0.010,0.029) -0.067(-0.085,-0.050)"
P, 0.015(~0.006,0.030) 0.017(-0.003,0.036) 0.005(-0.016,0.022) -0.057(-0.074,-0.036)"
AT P1E 0.596 0.630 0.578 0.673

1 TC IR B 5 LDL-C A% B2 5 2 (A IR [0 HDL-C i %% BE MR 8 PO T2 5 TG« HHi = ¢ P<0.05,» P<0.001; L PR A4 - 445 L B
R R R A 2R D AVES AN TR L L SRS B I 7 S BT AL PR T s A B R DB TR R O ; B R
BE i MR A LA a5 4L TC \LDL-C A HDL-C ¥ FRAME B4R 004 Z 1E53 5 TG 28 [ SRS 5 T 58 - A8 551 ) 2 943



+200- FRAETIT PR 2 G 2019 4E2 A5 53 #4523 Chin J Prev Med, February 2019, Vol. 53, No. 2

AWEFEE— 2L K B, A6 55 B P B B KRR
I, TG 5 HOCHR 58 T B 1 B AL T rp 25K
IR SR, R AR B B KPR R B M LB
AR IR LA TG 2 3 64 MU S o BE L X

TG H T+ %5 5 5 AT HEAR BT A Qs 2L, s
T S PR AR, S 2 B Lo AR it 3 s i
MR ) AL fe it TIPS B i B 2 AR AR Y
R (N 2R -6 AR IRIEIN o 55 ) , Al REHE SR
B A AL PR B R AOME T2 A, TG Y

o BE B BRI T E A, A FSE R B TG REfR R

29 10% 5 BaNE AL S, i E-E e AR nl fdi i
Tt RN B S A JIR AR, AT S B R A
I E R

AWFTE EIRIE TR AL, A E—E
(1 JR PRV « LA -5 B ) O R S S A T
134T A AL, CDRRSE R ZE RIS T et —
AR, HU AT Rk A s L, oF
FEAR R SMETE M RR I, D, BB EE A
T AR T WHO HEFE BURE X LRI , (HBE R 12
5 I AR A5 R AY R ARSI B e S, Honl Rtk
SR, 38 T OB AT A2 A TR A 5 5
AR B BRI A BN, AR IR A K
AT B A AR ZR D RIS b e 2 X AR AN
[ F) 32 ey =24 {ELDAT TR) 25 B T BB , AR 52 R BE I
BRI EASCHR I AR TEZ IR i fs
BN Z A T TROE , RB B BN S H
LR RV OCHR AT RED R ARIR A . it —
AP IR AT ZE A R, AT BR PG 4 TT
YA R D S IAEAS A A 9 342 44 LB HEA T
BRI, R BRGNS ) B TG 5 A
A RA K. AR RERAEES
TG D AT 5, AN[RI AR AL A B85 B 5% i I 0.46 ]
0.84 A= AMFFERMCER ZEE A BN S5 AR
BB S AT RE , WA RES R IR AR A, K
111 e i ARAT TG -5 BR8P SRR

L5 LTI AR i KA A W i A A
K BTG n] AEJE L 5 D AF B i B B4 2 57 6
o P TG MUAE , X fie it ) L2 35 5 fd e S Ty
I OB S5 AR S HA E 2
PR A VRS S IR i ph 2
B EHILRMITIL IR 07 (B SR GB/NTE AR AL R AR
BRI /N TR R T RIS A IR DR T SIS B s L sl 2%
X/ NE T A R BT B AR TRRE S TR AL St X
Hh /N T AR (e i TS A | et s ALt B i DX rp ez

DAL P R R I E SRR T A R RE
UL AR B 1 I3 2 FRAL

&

il

£ % x W

(1] SR Fo )L Bl R B UK 5 & R ). i L#E
{2k, 2011, 19(4): 297-298.

[2] Devlin MJ, Rosen CJ. The bone-fat interface: basic and
clinical implications of marrow adiposity[J]. Lancet Diabetes
Endocrinol, 2015, 3(2): 141-147. DOI: 10.1016/S2213-8587
(14)70007-5.

[3] Gilsanz V, Kovanlikaya A, Costin G, et al. Differential effect
of gender on the sizes of the bones in the axial and
appendicular skeletons[]]. J Clin Endocrinol Metab, 1997, 82
(5): 1603-1607. DOI: 10.1210/jcem.82.5.3942.

[4]  Van Leeuwen J, Koes B, Paulis W, et al. Differences in bone
mineral density between normal-weight children and children
with overweight and obesity: a systematic review and
meta-analysis[J]. Obes Rev, 2017, 18(5): 526-546. DOI:
10.1111/0br.12515.

[5]  Tintut Y, Demer LL. Effects of bioactive lipids and
lipoproteins on bone[J]. Trends Endocrinol Metab, 2014, 25
(2): 53-59. DOI: 10.1016/j.tem.2013.10.001.

[6] Dong XL, Li CM, Cao SS, et al. A High-Saturated-Fat,
High-Sucrose Diet Aggravates Bone Loss in Ovariectomized
Female Rats[J]. J Nutr, 2016, 146(6): 1172-1179. DOL:
10.3945/jn.115.225474.

[71  Tamaki J, ki M, Hirano Y, et al. Low bone mass is associated
with carotid atherosclerosis in postmenopausal women: the
Japanese Population-based Osteoporosis (JPOS) Cohort Study
[J]. Osteoporos Int, 2009, 20(1): 53-60. DOI: 10.1007 /
500198-008-0633-z.

[8]  Hmamouchi I, Allali F, Khazzani H, et al. Low bone mineral
density is related to atherosclerosis in postmenopausal
Moroccan women[J]. BMC Public Health, 2009, 9: 388. DOI:
10.1186/1471-2458-9-388.

(9] AT, W BB, KRR, A LI RO A 5 1 R
PEPE T H B L AFAE)]. th AR TR 2 2 2% A, 2018,52(11):
1117-1123. DOI: 10.3760/cma.].issn.0253-9624.2018.11.005.

[10]  HEBAMAE PR E BTG ZE G2 PR AL
Ji 5% BT IR 4 M (2016 SR E TT R[] T EIJRER A4, 2016,
31(10): 937-950. DOI:10.3969/j.issn.1000-3614.2016.10.001.

[11]  Steelman J, Zeitler P. Osteoporosis in pediatrics|]J]. Pediatr
Rev, 2001, 22(2): 56-65.

[12] &2 . JLE 8K & % mHE R W5 kR ).
o U 4l R 2004, 19(8): 123-125. DOIL: 10.3969/).
issn.1001-4411.2004.14.070.

[13]  Cianferotti L, Brandi ML. Muscle-bone interactions: basic and
clinical aspects|J]. Endocrine, 2014, 45(2): 165-177. DOL:
10.1007/s12020-013-0026-8.

[14]  Russell M, Mendes N, Miller K, et al. Visceral fat is a negative
predictor of bone density measures in obese adolescent girls
[J]. J Clin Endocrinol Metab, 2010, 95(3): 1247-1255. DOI:
10.1210/j¢.2009-1475.

[15]  Collins T, Ewing S, Diem S, et al. Peripheral arterial disease is
associated with higher rates of hip bone loss and increased
fracture risk in older men[J]. Circulation, 2009, 119(17):
2305-2312. DOI: 10.1161/CIRCULATIONAHA.108.820993.

[16] Hernandez J, Olmos J, Ramos C, et al. Serum lipids and bone

metabolism in Spanish men: the Camargo cohort study[J].



FAETI BE 2R 2019 4E 2 45 53 B:55 2 Chin J Prev Med, February 2019, Vol. 53, No. 2 =201+

[17]

[18]

[19]

[20]

[21]

Endocr J, 2010, 57(1): 51-60.

Kim YH, Cho KH, Choi YS, et al. Low bone mineral density is
assoclated with metabolic syndrome in South Korean men but
not in women: The 2008-2010 Korean National Health and
Nutrition Examination Survey[J]. Archives of Osteoporosis,
2013, 8(1-2): 142. DOI: 10.1007/s11657-013-0142-3.

EI, XU, ak B, A IR T AR K- TR A S Y S
B RN B BT A A8 38 M AR G TR R S A ()], T AR
B 22 24 2% 7, 2017, 51(10): 927-932. DOT: 10.3760/cma.j.
issn.0253-9624.2017.10.01.

Dragojevi€ J, Zupan J, Haring G, et al. Triglyceride metabolism in
bone tissue is associated with osteoblast and osteoclast
differentiation: a gene expression study[J]. ] Bone Miner Metab,
2013, 31(5): 512-519. DOI: 10.1007/s00774-013-0445-x.
Bredella MA, Gill CM, Gerweck AV, et al. Ectopic and serum
lipid levels are positively associated with bone marrow fat in
obesity[J]. Radiology, 2013, 269(2): 534-541. DOI: 10.1148/
radiol.13130375.

Wei J, Ferron M, Clarke CJ, et al. Bone-specific insulin
resistance disrupts whole-body glucose homeostasis via

decreased osteocalcin activation [J]. The Journal of Clinical

[22]

(23]

[24]

[25]

Investigation, 2014, 124(4): 1781-93. DOI: 10.1172/JC172323.
Moris M, Peretz A, Tjeka R, et al. Quantitative ultrasound
bone measurements: Normal values and comparison with bone
mineral density by dual X-ray absorptiometry[J]. Calcified
Tissue International, 1995, 57(1): 6-10. DOI: 10.1007 /
bf00298988.

Eysteinsdottir T, Halldorsson TI, Thorsdottir I, et al. Milk
consumption throughout life and bone mineral content and
density in elderly men and women([J]. Osteoporos Int, 2014, 25
(2): 663-672. DOI: 10.1007/s00198-013-2476-5.

Bouillon R. Comparative analysis of nutritional guidelines for
vitamin D.[J].Nat Rev Endocrinol, 2017, 13(8): 466-479. DOI:
10.1038/nrendo.2017.31.

Arden NK, Baker J, Hogg C, et al. The heritability of bone
mineral density, ultrasound of the calcaneus and hip axis
length: a study of postmenopausal twins.[J].J Bone Miner Res,
1996, 11(4): 530-534. DOI: 10.1002/jbmr.5650110414.

(ki H 191:2018-06-02)
(AR S G oA )

P EERR  RITRE B E 5 R R T Rk R R A

Hu C, Jia W. Diabetes in China: Epidemiology and Genetic Risk Factors and Their Clinical Utility in Per-
sonalized Medication[ ] |.Diabetes, 2018,67(1):3-11. DOI: 10.2337/dbi17-0013.

AUTLEARER , Hh [ 2 BUHE B AR R D BRI i fi

P2 BB RN L 2808 T — A EHE A AT A R, HIER
WAHHLE AR v 2 BORE B 12 W (R AR I 5/ LR AR
AR . T A Je BT AN S, A7 A B It B
ZHETIRADITE o BRIFET RS, 3 DXt T 2 RUBE SR 1)

10%~20% F 2 RV RIS AU ) o 1T AR 224450 JE R Ok
TR AL KU 15, AT TR0 2 A PR 5 AR 5 v fe A TR
BEAI, TR 2 RO DRI 1) 5 R FBE T I Ry A1 56 % SR A1
B Z5YRYY o ASWFFE IRl BT T 2 T DR 3 R [ 2301 3
I I AT S S R SRt NG O, I % 2 RO JR s > 1 £k

RHEME R ZCERMEM . 24 0 1IEEasiiin
2 FIE BRI B 5 IE N AL R AT ARAS . M K2 %
2 TEAH R 14 5 DR A S B 7 e A (A B S5 (S B AT

IRITHEART TIRASRT
(Fmmesidt T EpOw Bl o PR etk
PRI TR )



	196-14肖培_Print



