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BE: BRY BWITHARFSIRE (PTH)FEE 2 28505 b B A6 77 DO ARSI (55 B B R, BEA
ST YEE R D AR (VDR)ZEDIN PTH BN 2 &S &% BEMAHCHE . AiE L8 HF B Rl
PRIFIERE 19984 1)1 ~ 20024 14T Bt (V4 bk s 28 2, 38 1T 3R G Wi s I R ofill 1 v B G B2 22 A 1
( PCR-RFLP) B AR T 1 BUMEJRIF (T1DM )4 5441, 2RI 8E PR (T2DM )4 10441, fi FEXT i (CON)
41 10241, 26041 1 E A6 7 BB PTH 2R 2 25 P SR A WAE X 28OS B 2 BE A ( DEXA ) il 38 2%
BE. R ORIEARA BM IS, 100 IR0 41 IEME JB i 0 2% FE AR T X AL (P < 0.05); 2790 IR 9
NS5 X HAIAH L, B 2% B ZE R LB E M (P> 0.05); RS IR 28 (BSTB LA i ) 3 (R 28 R0 46 A3 56 ] 43 A7
ARARAE L RUBE R 2 TR PR 41 55 0] UL 7] 22 5 G 3 0 (P> 0..05); ZEXT TR B 2 B PR s 41,
BB 5 D8] 7 35 JEAE (Lo ) P11 S50 A7 1 26 B 3% v T Bb/bbEEERIZY (P < 0.05); 76 1 BUHE R4, BB
F R YA RBAE L, 8471 % BT Bb/bb3E R (P < 0.05); B6A VDRILN LA (Apa IV 55 )4
T 45 B W], Bbaadd DX B 75 JE HE R BB 850 2% BEAR T HAR AL 2 (P < 0.05) . &5i8  FEJR W B
PTH 2RI 2 251 ( BST B A40) T BEJ& 000 B S 062D VB i A 2 SV (8t A A 3 . BES VDR &
2 (Apa WGV 20 ) A BY TR 500 PR o3 558 6 A0 8 JSTBm A 1) e f A
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E ffect of parathyroid hommone and vitam in D receptor gene polym orphism s on bone m ineral density
in the subjects with diabetesmellitnus CHENG Jie ZHAIMuxu JANG Hongwei et al Depariment of
N ephropathy, Affiliated Hospital of Guangdong M edical College Zhanjiang 524001 Chmna

Abstract Objective To evaluate the effect of parathyroid homone gene polymorphisms on bone m meral
density(BMD) and osteopenia/osteoporosis of diabetic patients of ndigenous Han of north Chinese To
analyse the mfluence of vitamn D receptor (VDR ) gene polymophim on the correlation of PTH gene
polymorphimm with BUD. M ethods D iabetic patients ( diabetic group) were selected fran Endocrinology
and D iabetes H ospital of Q mgdao beween January 1998 and January 2002 The 158 cases with diabetes
mellitug including 54 with type 1 diabetes mellitus (T1DM group) and 104 with type 2 diabetes m ellius
(T2DM group), and 102 healthy controls ( CON group). Polymorphism of parathyroid homone gene was
detem ined by PCR-RFLP method Bone m ieral density (BMD) was measured by dualenergy (-ray
absomptiam etry( DEXA ). Results A fter correcting for age and B I Bone m neral density was lower at the
lum bar spine and femoralneck m subjects with type 1 diabetes can pared w ith control group(P < 0.05), and
was still significantly lower than that of control group (P < 0.05); BMD was not significantly different
subjects with type 2 diabetes canpared with control group(P > 0.05). There was no significant difference in
the distrubution of genotypes and allele frequencies of PTH beween the type 1 diabetic type 2 diabetic and

control groups(P > 0.05). Subjects with “BB” genotype had higher BUD at lmbar spine and fanoral neck
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than those w ith “Bb/bb” genotype in control and type 2 diabetic group (P < 0.05), respectively In type 1
diabetic group subjects w ith “BB” genotype had higher BUD only at the mbar spine than those w ith “Bb/
bb” genotype(P < 0.05). Canbined analyse of the association of PTH and VDR gene polymorphim s w ith
osteopen ia/osteoporosis show ed that subjects w ith “Bbaa” genotype had significantly lower BUD at femoral
neck and bmbar spine than those with other genotypes m diabetic group (P < 0.05). Conclusions In
diabetic patients BST B 1 polymorphism of PTH gene would be a useful genetic m arker for lower BUD and
the susceptbility to osteoporosis Canbined analyse of the association of PTH and VDR gene polym orphism s

may provide a tool to identify more precisely diabetic patients at risk of developing osteopenia or

osleoporosis
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D iabetes m ellitus

B PR s v O R A A B R s 1) 08 M I RE, 15t
RNERES S T DM RBA R AR,
WF9E 2 I FOR S5 IR (PTH ) R 2 5 2R E =
S B SRR R By M (1 B SR AR AR AR L BT AR
5 DM g4 & D4k (VDR) RN Z AN
BMD ¢ A& (MJEAE L, e DM B35 PTH (1)3E R 2RI
BMD, LA T ## PTH 2N 255 DM M8 Eisb &
BT IR 26 2R 18 1 B4 43 AT PTH A1 VDR 2 [A]
2355 BUD AHICHE, b IR Bl bR P BB AA A
X e fE N FFBR AL EL S A

1 MRE57%E

1.1 4

BEIRI (DM ) 2H: 3%E$¢ 19984 1 H ~ 20024 1
FTET B0 A 2 WRE PR i = Bt A B 1RD R JR s 78 3
1584, FEWRTE 20~ 65% 2 [R), 31 A6 75 DU N, #H
H2ZIAREG K ZR . Hh 18905 Rp (TIDM )4l 54
] 2 THE PRI (T2DM )2 10441 . H K99 12 Wi b vt
S WHO FrvE (1999 4EF57E ): FBS 27.0 mmol/L
8 OGTT 2 hBS 2 11. 1 mmol/L. i A 2K Z£ BT
JF AR i, TG I IR 52 R AR TR 24 B
Baob PR s A, TG At P 3 W ARG R s B T R RE T
B BER BN, SR S B S EME AT X & A
. FSEEHES AE T BUD & . T 50 %34
A FR . XTIRZL (CON): ¥ JAEES I 51 v] EL i
SR EE 1024504 e N 0t B . BT T 500 S 35 50
(EIEP=
1.2 SER5E

SR I PR B AR AT b BT A E 5006 S 30480 [l 9
SR F AR AT A 12 hEL b, e
HUE I 8 m ] 2 m 1 EDTA ¢ ¢ I 1 T~ b 32 3 (A 40
DNA, HH T 00 o i A e 5 % % C K JHDbA,,
G IRFI A TR AR . B % B &R I WRE X 26T

Gene polymorph ism;

Bone m ineral density

WO B 5 A (DEXA ) . PTH 3 PR A6 0 T s v
M S0 S5 g KVESE IO A M DNA. B35 14
5'-CAT-TCT-GTG-TAC-TAT-AGT-TG-3' &% F i 5| ¥
5'-GAG-CTT-TGA-ATT-AGCA -3, [V 4cftf: 94°CAp
# Imin S5CBA I1ming 72CEM 1min &E5T
T2CHEH 7 min 35AEI . PCR =4 H B i v A
DIl BST BIBGY), 7212 30 Bt g bl et Ji i vk, 92
e CBEGL A, BB T R T o AT SRR A
1.3 Zih2gabst

PTH ZE A i T Bb 2 R f bb 56 PR 7R Il IR
AR AR, HOK T S RS A, 2R
THEETH B S R R R e S A R R, B
SPSS 10. 048 v A1 1 AT 4 Ak B, 438 A 5% H
XK, LA LA 1 7 2 00 W S W0 O 22, 1 N LA
H Student 46 %, 1A% 7 i W) & FEAS 5 H H andy-
W einberg ik .

p

2.1 CON#{ .TIDM ZHA1 T2DM 28 % % b

SR FBS JE 2 & CIIR/KF HBA ¢ \TC.
TG .LDL HDL LA 22 5w L4t % 2 X (P > 0.05);
RIEAE R A BM 1S, TIDM 20 5 HE 51 #0568 47
BMD & #F{ET CON4 (P < 0.05), T2DM ZH %47
BUD 5 CON 4 HLi 2% e oge it % s 3L (P > 0.05),
W 1,

Fz 1 CON4L .TIDM 4LAl
T2DM 41 BMD Lb%% (g/an’, & )

A5 A 5 4 JB 35 K W ard's[X
CON  0.94710.149  0.913%0.135 0.81330.126  0.775 30.115
TIDM  0.860 %0. 148"  0.842%0.135 0.789 10.134  0.747 10. 123
T2DM  0.948 £0.132  0.928 20.132  0.874 30.129  0.801 F0. 127

¥¥: 5 CON 41, *P< 0.05
2.2 PTH KA BST B1 2 A&7 ) B bk 45 5
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Bb BB bb

=213 bp

1 BST Bl P9 DI i ) Bk 45 5%
7E: BBZY 600 b Bb S 600,387 A1 213 by bb %Yy 38771 213 bp

RSN
2.3 PHHAEKZES BAD A
2.3.1 CONZ .TIDM 415 T2DM 41 PTH K] 4
434 CON 41 BB.Bb A& bbEE[E 53 5% 8241 . 19
% . 145]; TIDM 24+ BB.BbJEK 53 5]y 4341 11
i, K. bb A T2DM 41+, BB.Bb 2 bbJE [K 4 /
Bk 8641 L 1THIAT L5, = 2 [a) 3 R 7Y 4 AR R 2
FREGITFE L (P> 0.05).
2.3.2 CONZ .TIDM 415 T2DM 41 PTH it [X] 74
(A BMID [P 4 & 419 72 FBS B & & & C kK
- HbA ¢ \TC.TG .LDL .HDL Lb # % R G it 2% &
(P> 0.05); B IEAER AT BM 1)5, CON 20 A1 T2DM
41 BB 3 [K B WA, R0 S AL BMD T
Bb/bb % (P < 0.05); K1 & W ard's[X BMD {E [t
BMERTREFENE (P> 0.05); 74£ T1DM 40 BB A7
FALEAME,_ AL BMD = T Bb/bb 2 (P < 0.05)
W 2,
% 2 CON4 .TIDM 45 T2DM 44
AN[A PTH 3 R A] L% BMD (g/an’, & *s)

A5 A 5 4 JB 35 K W ard's[X

CON - - - -

BB 1.036 20. 131" 0.953 %0. 124 0.816 10.172  0.778 10. 145
Bb/bb 0.93310.125 0.858 %0.153  0.764 30.142  0.757 30.173
TIDM

BB 0.968 10.127 0.86430.132  0.77530.124  0.758 30. 121
Bb 0.856 10.110  0.828 10.076  0.743 30.163  0.712 30. 187
T2DM

BB 1.062 10. 132" 0.962 %0.13¢"  0.87510.107 0.8041 $0.113
Bb/bb 0.94530.108  0.881£0.138  0.836 30.142  0.785 10.146

¥¥: 5 Bh/bbZ AR, *P < 0.05
2.4 PIH F1 VDR JER £ &5 BMD [FAH M
2.4.1 PTH Al VDR & K B4 53 A7 ZEWF5T DM &

# VDR B Z A5 BMD 5% &R B, ¥
VDRZERH Apa 12547405 PTH R B AT A
O3HT, BEE EIfEAE 3 = ORI A IEN A . AHESY
JLxF DM 23 15845 (T1DM /T2DM ), CON 4 102
BIREATIC B 2007 . G 20 A 45 AL I 77 2 ] 24
4. Hrh, BBaadk KA & ki W, HKIK A BBA a.
Bbaa.BBAA .BbA a. BbAA & bbA a %53 K A, & I
bbAA .bbaaZFi 3L N7 . DM B EH LA 6 RN
A 4K A BBaa.BBA a.Bbaa.BBAA .BbAafz BbAA
FER A, K IL bbAA bbA a J2 bbaaZ5FEK A . T1DM
41 \T1DM ZH A1 CON ZH A bh, 2H Jm) 3 IR 784 40 % 4 A
R FEMN (P> 0.05).
2.4.2 PTH #1 VDR ZE PR B4 [R] BMD [ ELAR: 78
15845 DM &3, 5 JE R B 21 99 2 W FBS JBE i 35 %
CJJk/K*F HMA . .\TC.TG .LDL .HDL H. %% % = I %t
R (P> 0.05) . FIEAEEF BM 1), Bbaadt
DR] 789 5% B S50RT A 3547, BMD I T~ AR FE R A (P <
0.05) , HAFERFAN BUD LEFHZER (P> 0.05)
(W3 3).

£ 3 DM 4ARFIERMAE BID L (g/an’, x £s)
R M, [FGE KT
0.904 £0.132  0.878 30.124

W ard's[X

BBAA  1.052 %0.125 0.775 %0. 121

BBAa 1.045%0.124 0.89110.143 0.87310.142  0.768 0. 173

BBaa  1.027 %0.134 0.88110.124 0.83130.173  0.758 0. 154

Bbaa  0.876 £0.108" 0.81910.076' 0.8154 30.164  0.735 0. 186

Others 1.03230.136 0.87430.130  0.849 20.105  0.757 F0.125

Y Bhaa I 5 SLALAER LR, #P < 0.05
3 it

I RT T2DM 4 B 5 5 A2 S 1R 22 995 BIL i oy A Jee]
W, WAL N Z AT BES 5 T T2DM MEf B A (1 & 4
Ak, PTH Z AT 11pl5. 1~ 15.3 25 2
AT AT IREIE N DI BB IBE DI A7 05 . 0TS
F W] PTH JER £ 7 (BST B1) 2 CH & & H RBL
Sy R I B AR AR A, (HEE B AR — . HosoiZs'”
X 3834 HAAZ J5 il & BsB BERIZ & MtE
BVID 90 &, KL BbIEPE B3 o fE JEEHE BMD Al 2
B 45 BMD Fl z{ W] AKX T BB A2, A4
BstB IR 2 A M6 TR 8 A n] B8 1 T B AA 7 2
—ANF B R bR . EE Gong 25" WF ST £ W
PTH FE 2 250 5 i AR S 0B AT T B
o TR AR R ARG, A PTH BER 2 5 S
AR R 2 R 45 ) 1) AH G L T R B R )
ZEAEAE Ut b S X DU BRI 5T R DL, AE A T
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W G RE AR RO R 2 S 2R, b
L X AR A 2 5 i 2c 4, Bb A1 BB 2 PR 284 7 i
ME W 30 W oard X AR 3158467 BMD 22 7 35 ik
M, R AHOC R By MR B PTH 2 R Y 5 &3R4
BMD JCW AR KM . ZhouZE V0 i [H 402 4% 0>
FEE 12634 51T BsB IERZ &MY BMD

KA, R, PTH 5 K 2 25 15 [ Ak, ﬁﬁ:ﬁﬁ‘*ﬁf%}ﬁ
S8 (BMC) M BMD R BRI . Zhong2% ' %)
314415 B H UKL, PTH ﬁlfbﬁif
MAR LR G AL T LS EZER
HEHZ &5 IER k) BMD%DM%%‘*E{HHW%
ToARHE .

AHFFTH CON A Bb/bbﬁliéﬂﬂ%&%ﬂﬂ“ﬂ
H BMDALT BB, 5 Zhong %' HIF 9% 45 B AN,
5 Hoso i P WFST 45 AR, e v e SREAR b
WS U R EEER RZA K . AR IAE DM A
BErh PTH £ R 2 & 5 5 % 5 8 =D 4 ¢,
T2DM #H Bbﬁliﬁf?wﬁw’]ﬂﬂﬁﬂﬂ“ﬂéﬁ
BMD, TIDM £ % Bb 5 K B X6 5 T ¢ A% 1 f 4
BMD, #&/5 BbIERIA AT e DM BB =D Ay
FURAA S EE A A, DM R b &S B 5 Rk
IR B R 6 B A O

B BLAL At — M 22 Bk Rg AL g, 22 R AR AT B
AT BMD FH2%, KlﬂﬁlﬁnﬁrihmﬁmﬁﬂfﬂmT
Fe N /R (R R (i BU R 2 % i e e = 1
P HE R, LA e ast 4% DR 28500 1 & 1 s i H AT
B BRI M2 — . VDR ﬁlzu 5 BMD.

B RS K R I R I8 T Morrison 25" BT 5T, A

RIS N T Ban 1A pal. T aq Il U) 47 25 /%) VDR
SN S BMD AHSC, Hox BMD H’JﬂfumT RapU:E s
WM 790 7eAi . BATEEAEF T SR, DM B
VDR 2 K £ 2% (Apa T Y] A7 5 )E%imﬁu 5
BV D fEEAH G, % BMD FAT T 1 .

PTH 4 Az 25 D 34 0 18 15 45 Sl A 5 A A

[ B 25, PTH A1 VDR J& [N 22 256 BMD [ 5%
M B[R] FE B, IR ECE A BAE F, H AT AN 48 .

ARFRAELRTT T DM £ PTH 3N £ &S BUD
5L b, 3 —BBE 04T VDR R 235 (Apa 1
PIAL S5 )% DM B BMD 5200, 455 % 35 VDR
FER 2 AECE )5, Bbaad [RI78Y £F JBEAE A1 B 2058 47
BMD KT H AR FE K Y (P < 0.05), 3R BEA 047
PTH A1 VDR JE A B A B T HORS A 11 120 DM

EIHMEEE AL S ABE, X DM PR e
*’Aﬁﬁ?ﬁﬂlﬁ/ﬁ LA E R HR A (A SE - E .

[ 2 % x # 1
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