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Alteration of bone mineral density and bone metabolism in elder patients with chronic renal failure
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Abstract: Objective To explore the relationship between bone mineral density ( BMD) and bone
metabolic markers in elder patients with chronic renal failure (CRF), and the related factors. Methods
BMDs of the lumbar spines and the proximal femur were measured using dual energy X-ray absorptiometry in
120 elder people aged over 70 years old (60 cases combined with CRF and 60 cases with normal renal
function). Bone metabolic and biochemical markers were examined. Results BMDs of the lumbar spine
and the proximal femur of patients in CRF group decreased significantly. Serum phosphorus, parathyroid
hormone ( PTH), calcitonin ( CT), and pyridinoline cross-linked carboxy-terminal telopeptiele type 1
collagen ( ICTP) increased significantly (P < 0.01). Serum calcium decreased significantly. Alkaline
phosphatase, 25-dihydroxyvitamin D,, and osteocalcin were constant. Serum creatinine was positively
correlated with PTH, CT, ICTP, and the highest correlation was with ICTP. Conclusion CRF were mainly
indicated in the increase of bone resorption, resulting in decreased BMD. Bone resorption activity was
closely related to serum creatinine level.

Key words: Chronic renal failure; Osteoporosis; Bone mineral density; Pyridinoline cross-linked carboxy-

terminal telopeptiele of type I collagen

EEABPENERLABEHMNRFREE BEERD, EHFAMNEZERETIRALEEN

HAB BIEEOEFHERR RAEWERR H#OHRE FoAEREFRABER,

B, ZEAHMRENBRZR, BMEENEARS

BB R e RS B A RSR AR Tk

AL EERRA—S B, FEETH, Hl, 5
B 7 3E 1 4 1 A O BE B 8 B A L BRI S A A 25

fEZ BN 200031 LB BRULEXFOEREER
BIRFEE : EMFK ,Emsil ; maoxud@ sina. com

1.1 BFExtg

REHLZEER 2009 47 H ~2010 £ 7 A A ER
BRERBRZH 70 F U LEBHENGEReEH
(CRF)60 il }AF 37 4, 4 #% (82. 96 £7.00) % , il ¥



322

hEGHHMEE 2011 F4 A% 17 BB 44 Chin ] Osteoporos, April 2011, Vol 17, No.4

WLEF (Cer) > 120umol/L, HHEHLEEHIREE X B
70 U EEEANITBA, E#5(83.05£4.08) %,
FABREEMRYPEIRERBEE FESVBEY
W N, FFHEBR L. O AT S AR
B hES R EREENRRE S,

1.2 HE

1.2.1 BEEWE:RAEE Lunar X FAEH
DPX BISUAE X B % B AL (DEXA) , f& 8 iz 3l & I
HE(L, ) R e 00 BB 3 3 , B Z2 ) A B %1 ( Neck ),
Ward’s = X, kK # F (Troch) , ¥ & [d] ( Shaft) , B
FE & (Total), Z K U & ¥ & % & (bone mineral
density, BMD,g/cm’ ) /R, XS KE 1%, B E
BiRE<1%, BRFANEH RELHBERAT
B RR, Fhe AARNE,

L2.2 ARFNE . REBK DAL B 3HEAN
W %€ 25 I W (FBG) | I 45 ( Ca) . If 8% (P) | i AL BF

(Cr) JR% & (BUN) | Ml 5 15 8% B B (ALP) . R
BRI A SR (BCP) AR R L E, B
Wtk bR A T 2 e JRP e 2 K 4% ik (ICTP) AL &
REME, R EAN%ELER D, KF K 25(0H)D,
R B S 3 R B 8, PR35 R K (PTH) (R4S R
(CT) Atk R e B2
L3 Sioain

B B0 LA = AR R , 4 1B O H AR
F e 8%, 33T pearson M KM, it # AL B
FH SPSS10.0 £ -

2 £R

2.1 HRAENBAZEHEEEELE

PHRE R REHE (L, ) IR B I 3% & 38 4 (Neck
Ward’s. Troch. Shaft.Total) B HFFHEY & EE T X
BA(P<0.05), A% 1,

£1 HRASHBHAZ AN FEEHE(g/om’) B (7 +5)

A% k¢ FEW(F) L., Neck Ward’s Troch Shaft Total
pogiichl 60 83.05+4.08 0.914+0.216 0.716x0.165 0.5310.163 0.684 +£0.157 1.079+0.211 0.781 £0.182
Hiaa 60 82.967.00 0.818 £0.189° 0.624 £0.163" 0.453 +£0.122* 0.603 £0.157* 0.943 +0.197* 0.694 £0.153"

EHRESHBAMK, " P<0.05, P <0.01
2.2 HRASMBATHEREARHESTAEFL
2
WRAm Ca HE K FX8B4H, 1 P.PTH.CT,

ICTP Fi & % F %t BB 41, B4 ALP BGP.25(OH) D,
MU EHBEER RE2,

®2 BRASNEARRBEHEFOLE(Z9)

4%  BUN(mmol/L) il Cr(pumol/L) UA i Ca(mmol/L)  Jfi P(mmol/L) ALP(IU/L) PTH( pg/ml)

SEBE  6.05£1.72 73.03:15.36  310.40 £86.23  2.40£0.14 1.16£0.20  61.33£17.53  42.32+20.68
BRA  16.14+6.52" 301.68 £123.17* 330.07£124.99 2.23+0.256™  1.36+0.34™  59.65£16.27  93.05+77.20*
415 BGP(ng/ml) 25(OH)D;(nmol/L)  CT(pg/ml) ICTP( p/L)

SEA  4.11£3.16 57.61 £19.43 3.50 £2.59 5.00 +2.66

BR4E  3.5111.66 51.99$20.48  6.39+4.51" 24.28+17.63"

H.HRASxBAMEK, " P<0.05, P <0.01
2.3 mUEKFSERBEREFHXE
B 120 EFEAMNDFENFFES T Ca it
#%,5 1M P.PTH .CT.ICTP FEAH %, Kb 5 ICTP

HXFEMH G, 15 0.668,P <0.01; il Cer 5 25
(OH)D, fi %, 5 ALP .BGP L B A%, W& 3,

®3 mUNFSERBEEEGHXER

il Ca( mmol/L) Il P( mmol/L) ALP(IU/L) PTH( pg/ml)
#H
r P r P r P r 14
Cr -0.351 <0.01 0. 546 <0.01 -0.136 >0.05 0. 497 <0.01
- BGP(ng/ml) 25(OH) D, (nmol/L) CT(pg/ml) ICTP( ug/L)
r P r I4 r P r P
Cr -0.145 >0.05 -0.170 >0.05 0.480 <0.01 0. 668 <0.01
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BATFARBAYETINEAE SN nRNA AR
B AEREHERNERALLEESNEREE
Tk BERENEEKET I mRNA @8 P KSR
a3 7E T B, R A AR K B IR T R 3k BR B 40 S LR
MMM RSN EREY . SRR LSH GF,
IGF-1 i B EER P ARENBH BN AK
BE GH. B SEHAKET IGF-1 B e a4
HAERS ., B4, BUBERLHBEHLBRE
KEMEERHBERELETKEH S WELD, X F
TR0 E A A . UPIR K AR T B B TSR R
BALEAAHRLE G EHRERNOKEE,
A5 AR A KB DEXA #1583 38 45 318 1
B RER B AT T

AMRRBHERLAM PTH B A, Lt
BARB—EL FEAERENPFRERTHE. B
BB 240 1 456G T X1 B 48, I % 5 F % R 4, 2 4 1
EEBRRE, AR EE R D LR &S
4 25-%2 LB RILE R 25(OH) D, , B4 H 1-a BILAE
BLfE R 1,25(0H), D, , B 25( OH) D, KF5iF
MEShEEFYIA X, B REA LB EYIH 25(0H) D, &
BERTLAE % (BB % Cor (75 ,25(OH)D, £ &4 T
M, A5 ER Cor 5 25(0H)D, 2HAHX, BGP £
HRBARART RARS RN FHREEL, BER
EEARFEREE, SEREEAN 15% ~20%,

LBEHM 1% ~2% ., CRF 4 BGP A% Fxf W4,
EBEX R, BAEINEEENSEREDAEK,
(B4 C#RE CRF 8% BGP A /'Y , Xk 58
=X R BN KF B X%, SCE R E SCr > 442mmol/L,
BGP B 8 7+ &, SCr <442mmol/L,BGP £, &
FHBERERAE IR 0% ~95% A EKRE, £XEHHR
T BRI, T2 B2 IR 40 1) 90 L b B A2 6, #0 RL Be S B9
BERA 4 H o N.C K IRTE B I BE H Mk 32K JL
REBWHIBKRFER T, MAFETFHESRHEAR
A R RS, BB R K 5 F H A g RUR R
BYHETE, N.C 34 B IR pa 3k h it R i — 2 PR 4R,
EMNERFHERARZHARF=YMFE=DEHT
HERFRENERBMBL™Y, CRF AR
JBe I ik BE AT BK 4% BK (ICTP) Wh X B4 & 4 15 ,ICTP 5
SCr By SE| , BA IR B A5 o A 0 A B R B8 45
REMPLE K FERREBRIEYN, B7R CRFHEH
ETREEHMTEREEREIRFAN, BERER
EwmAK, CTRPRIE CHARAMHEZKEKE,H
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U AT CRF 4 CT E & T x4, BRE C
MAIERR

A5 ,CREAMERERB R EHEMEY
NFIEHE X BA , BB 5 R BLE Ry ICTP
ML EZRTY,CRFBEERAEE. MY
Bk ma i X AL B RALEY
HlERE L,

[ 8 % x & ]

[1] E#K &% TATERY L8 DSHEEREEE,
1999 1162-1176.

[ 2] Boonen S, Mohan S, Dequeker J, et al. Down regulation of the
serum stimulatory components of the insulin-like growth factor
(IGF) system(IGF- 1 .IGF-T .IGFBp-3 and IGFBp-5) in age-
related (type Il ) femoral neck osteoporosis. J of Bone and Miner
Res,1999,14:2150-2158.

[ 3] Polak-Jonkisz D, Zwolinska D, Bednorz R, et al. Usefulness of
osteocalcin and CrossLaps as markers of bone tumover in children
with chronic renal failure. Pol Merkur Lekarski, 2002, 12(70) :
257-260.

[4] Santos F, Carbajo-Perez E, Rodriguez J, et al. Alterations of the
growth plate in chronic renal failure. Pediatr Nephrol, 2005, 20
(3): 330-334.

[5] Kotzmann H, Riedl M, Pietschmann P, et al. Effects of 12
months of recombinant growth hormone therapy on parameters of
bone bolism and bone mineral density in patients on chronic

hemodialysis. J Nephrol, 2004, 17(1) : 87-94.

(F#% 337 W)




FEEFHAEE 201144 A% 1758 48 Chin J Osteoporos, April 2011,Vol 17, No.4 337

ELZERIEFEERT MR LB, &R EREE
& AL ERERBREMA, L F il ER .
AR KA ERHELEE, FFE REREER
BRERKER TGN, B RGN REVREMD
Ko HERTERAE i B8 5L 5 I PR R A2 B X4 UL B 8
ARERERRGNR, BRI, N FE2RER
FRBAA 4 B R LA b fE ke R B F T o

[ # £ x & ]

[1] Omura Y, Nishiec Y, Kashiwagi A.
atherosclerosis, Clin Calcium, 2007, 17(3) :346-353.
[2] Nordstrdm A,Eriksson M, Stegmayr B, et al. Low bone mineral

Osteoporosis  and

density is an independent risk factor for stroke and death.
Cerebrovasc Dis, 2010, 29.130-136.

(3] NER.GEXEKUR, % FEATRARERLLEIR
H(EZH). PEBREAMLRE, 2000,6(1):13.

[4]) BREX BEFREGRALTERRBEFSRE
(1995). e R4 ,1996,29(6) :381.

[5] Stefano Carda, Carlo et al
Qsteaporosis after Stroke; A Review of the Causes and Potential
Treatments, Cerebrovase Dis, 2009, 28.191-200.

[ 6] Pouwels S8, Lalmohamed A, Leufkens B, et al. Risk of hip/

Cisari, Marco Invemnizzi,

femur fracture after stroke: a population-based case-control
study. Stroke, 2009, 40(10) :3281-3285.

[7] Kim HW, Kang E, Im S, et al. Prevalence of pre-stroke low
bone mineral density and vertebral fracture in first stroke
patients. Bone, 2008, 43(1) ;183-186.

[8] Ham BRAMNBESHEA . RRZEESN. 2EEEH
W H € BEARFIT &, BHK:2002,4.27.

[ 9] Tucker KL, Jugdaohsingh R, Powell JJ, et al. Effects of beer,

(10]

[11]

[12]

[13]

[14]

[15]

[16]

(17]

wine, and liquor intakes on bone mineral density in older men
and women. Am ] Clin Nutr, 2009, 89(4) :999-1000.

Heer M, Frings-Meuthen P, Titze J, et al. Increasing sodium
intake from a previous low or high intake affects water, electrolyte
and acid-base balance differently. Br J Nutr, 2009,101 (9):
1286-1294.

Yahata Y, Aoyagi K, Okano K, et al. Metacarpal bone mineral
density, body mass index and lifestyle among postmenopausal
Japanese women: relationship of body mass index, physical
activity, calcium intake, alcohol and smoking to bone mineral
density; the Hizen-Oshima study. Tohoku J Exp Med, 2002,196
(3):123-129.

Blum M, Harris SS, Must A, et al. Household tobacco smoke
exposure is negatively d with pr
Osteoporos Int, 2002,13(8) :663-668.
Hannan MT, Felson DT, Dawson-Hughes B, et al. Risk factors

| bone mass.

for longitudinal bone loss in elderly men and women: the
Framingham Osteoporosis Study. Bone Miner Res, 2000,15(4) ;
710-720.
BREZER. BV SR 8B 1K i W TR, 1995,
113,167,173 ,304-306.
WK, RS AR, % NEERE PREREENE
BROEBREAERERE L. BWEEREMR, 2005,6
(1) :56-58.
Ushiroyama T, Keda A, Hosotani T, et al. Inverse correlation
between serum Leptin concent ration and vertebral bone density in
Postmenopausal woman. Gynecol Endocrinol, 2003,17(1):31-
36.
WAL KB, G X, S EENGEE MR R E¥6
XE. PEEESESLE, 2001,9(21) :323325.

(A% B #8: 2010-11-15)

(EEFE 323 W)
[ 6] Doumouchtsis KK, Kostakis AI, Doumouchtsis SK, et al. The

effect of sexual hormone abnormalities on proximal femur bone

1 density in hemodialysis patients and the possible role of
RANKL. Hemodial Int, 2008, 12(1): 100-107.

[7] H¥% SHEFERAFRBEARFNOERLEESE. PEM
wHfk, 2006,5(1) :48-50.

[8] fyxm, 2%k, ki SHEFIRERLBEABEEES

BERMENEREX. HRiCRESTSHRK, 2002, (4):

[91]

(10]

248.

Oy BHENIRALEENEERERRES RO 2%
¥RWEL. THES, 2003, 25(5): 717-718.

Messa P, Mioni G, Turrin D, et al. The calcitonin-calcium

curve and itonin Y P in renal patients

with variable degrees of renal function. Nephrol Dial Transplant,
1995, 10(12): 2259-2265.
(% B $3: 2010-11-15)



FAEBPE TR A B S R BB AL [HRRSE ...

(= %LR sk, B P, TkilEE. TR
1 A R L B R AR R}, i, 200031

i L R ISTIE]

Y44 CHINESE JOURNAL OF OSTEOPOROSIS

) - 2011, 17(4)

1.Messa P;Mioni G;Turrin D The calcitonin—calcium relation curve and calcitonin secretory parameters

in renal patients with variable degrees of renal function 1995(12)

2. L PR DD REAN 4 S i A 2R R B 3R (KO G 24 G S 2003 (05)

3. AR A s SR PRk 0 Al N A R L R A R IR R X 2002 (04)
4. 5k AR A A A RO O I ARCSE B4 - 2006 (01)

5. Doumouchtsis KK;Kostakis Al;Doumouchtsis SK The effect of sexual hormone abnormalities on proximal

femur bone mineral density in hemodialysis patients and the possible role of RANKL[#h3CHAF]

2008 (01)

6. Kotzmann H;Riedl M;Pietschmann P Effects of 12 months of recombinant growth hormone therapy on

parameters of bone metabolism and bone mineral density in patients on chronic hemodialysis 2004 (01)

7.Santos F;Carbajo—Perez E;Rodriguez ] Alterations of the growth plate in chronic renal failure

2005 (03)

8. Polak—Jonkisz D;Zwolinska D;Bednorz R Usefulness of osteocalcin and CrossLaps as markers of bone

turnover in children with chronic renal failure 2002(70)

9. Boonen S;Mohan S;Dequeker J Down regulation of the serum stimulatory components of the insulin—

like growth factor (IGF) system (IGF-I?1JGF-11?1GFBp-3 and IGFBp-5) in age-related (type I1I) femoral

neck osteoporosis[#F3CHAT]] 1999 (12)

10. FEAEK ST~ 1999

A% http://d. g. wanfangdata. com. cn/Periodical zggzsszz201104009. aspx



http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201104009.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%af%9b%e6%97%ad%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%b1%9d%e5%bf%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b2%e6%af%85%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e6%82%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e6%b5%b7%e7%87%95%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%be%90%e6%b1%87%e5%8c%ba%e4%b8%ad%e5%bf%83%e5%8c%bb%e9%99%a2%e8%80%81%e5%b9%b4%e7%a7%91%2c%e4%b8%8a%e6%b5%b7%2c200031%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Messa+P%3bMioni+G%3bTurrin+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201104009%5e10.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201104009%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%81%a5%e6%b5%a9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201104009%5e9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e7%be%8e%e7%90%bc%3b%e5%85%a8%e6%96%b0%e8%83%9c%3b%e5%bc%a0%e6%9b%a6%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201104009%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a6%e6%b4%ae%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201104009%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Doumouchtsis+KK%3bKostakis+Al%3bDoumouchtsis+SK%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1111-j.1542-4758.2008.00249.x.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_10.1111-j.1542-4758.2008.00249.x.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kotzmann+H%3bRiedl+M%3bPietschmann+P%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201104009%5e5.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201104009%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Santos+F%3bCarbajo-Perez+E%3bRodriguez+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201104009%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Polak-Jonkisz+D%3bZwolinska+D%3bBednorz+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201104009%5e3.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201104009%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Boonen+S%3bMohan+S%3bDequeker+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ022996220.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ022996220.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ022996220.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e5%be%b7%e9%95%bf%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zggzsszz201104009%5e1.aspx
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201104009.aspx

