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Abstract; Objective To investigate the relationship between plasma vitamin D receptor ( VDR) mRNA expression and levels of
25(0OH)D and triglyceride ( TG) in patients with type 2 diabetes mellitus ( T2DM) complicated with osteoporosis. Methods We
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Affiliated Hospital of Zunyi Medical College from June 2016 to May 2017. According to the result of bone mineral density (BMD) ,
48 patients were in the T2DM alone group and 52 patients were in the T2DM with osteoporosis group ( T2DM+OP group). Ninety
healthy controls ( NC group) matched by age and gender from the physical examination centre of Zunyi Medical College were
selected. The level of serum 25 ( OH) D was detected by electrochemiluminescence, and TG was detected by an automatic
biochemical analyzer. Real-time fluorescence quantitative polymerase chain reaction ( Real Time-PCR) was used to detect the
expression level of VDR mRNA in peripheral blood. Results Plasma 25( OH) D level decreased in T2DM+OP group compared
with T2DM alone group [ (8.76+3.21) vs (12.46+4.35) ng/mL, t=32.423, P=0.000], the expression level of VDR mRNA
decreased [ (0.35+ 0.12) vs (1.07+0.23), t=15.365, P=0.001] and TG level increased [ (4. 1£1.26) vs (2.98+0.56)
mmol/L, t=11.765, P=0.000]. Pearson correlation analysis result showed that the plasma levels of VDR mRNA expression
positively correlated with 25 (OH) D levels ( correlation coefficient r=0. 717, P<0.05), and HbAlc, HOMA-IR, Fins, FPG and 2
HPG negatively correlated with TG ( correlation coefficient r was —0.342, -0.353, -0.361, -0.546, —0.426 and —-0.342,
respectively; P<0.05). Conclusion The expression of VDR mRNA, the decrease of 25( OH) D levels and the increase of TG

levels in peripheral blood may involve in the occurrence and development of T2DM and osteoporosis.
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2.0) %, FINS FHI AL 2ok e & & (50 &
5 F Roche Diagnostics GmbH ) , L8 A& TG . & H
iz (total cholesterol, TC) . & 2% B 15 & 4 10 [& B
(high density lipoprotein-cholesterol, HDL-C) %% /&
fg 7% B HH [H 8 ( low density lipoprotein-cholesterol,
LDL-C) R 4x A sl AL S — A I, FBG R A O #
B 25, HbAle 7K P2k & I WAH 5 I 2 o Real
Time-PCR # 1] VDR mRNA By 735, WL E B &
PR I 1158 BMI (kg/m” ), 155 B8 & 3 HE 5146
(HOMA-IR ) = =5 J& Ifi # (FPG) x =5 i it & &
(FINS)/22. 5,

1.2.2 RNA #ECR DNA B & 5 BT A B 980t 4
KR S mL ShJE DKL, A PR SN P BE . SR IR 2 40
T8 53 B WA A JEL I v 3 S K S A0 K, SR TS A Trizol
BARIBUR RNA, 55000 6 TR I RNA ££ 260
nm/280 nm I AL (% % JE{H , A260/A280 £ 1.9 ~
2.1 S ERF AR, B mRNA 2BUKH & K — %
#5 M AR A& Promega 2 B 2 4L ; Real time PCR
PG B & Promega A FIHEfE . MR &
Ui HEAT4RAE

1.2.3 Real time PCR M E B R WA R Ll #E.
PRI A B RNA LUE RNA L. Spg S8 5% 5% S hL
R, HEA T 30 % e SRy R AR B & 20 pl, VDR 4]
WIE X :5° CAGGCTATCATTACGGAGTC 3’ ;)% ¥ :
5’ CTGGCATTTGTTTCTGTTCT 3’ 5 B-acti 5| 4 1F X .
5’ TAGTTGCGTTACACCCTTTCTTG 3°; o X:5°
TGCTGTCACCTTCACCGTTC 3, J i &4 .94 CHi
28 5 min, 95 C2Z8 4 30 5,56 C ~72 CiE k 30 s,
75 CHEAH 1 min, fEFF 28 ~31 ¥R ,72 CLKGEH 5
min, 1B K IR EE FIE 3R K £ VDR 56 C,30 MR B
B-actin 57 °C,28 M., A T KIERZE , AN 5 H
B FRIEH B-actin FE NS, LRRIIRE i (1 09 3 A
495 DT S B AR di A 2 3 TR 1 48 DL 071y
16,45 3] B B9 HE R B A XS & 8o AR AR A 45 I
BT B SDS R ad A5 2] CoE AR HEd & 1

IHEARRE,
L2.4 BtG RGBS E E LAY B ARG R
HG (NCBD) [ Gene 204 %, A& B 9 B0y
mRNA #%F W88 ¥ 5 X )FEF) 5, 98 J5 B Primer-BLAST
X514 55 5 4, B TaKaRa 22 5 & 6. 45 51 ¥ Y
FHIILEE 1,
L3 FitH e

K H SPSS 19. 0 3R # T S8 3t 0 07, it R R
B B AR UE 22 (ats) R, TH R R B A IER 5710
FRWMHAMS A /o, FESS AN RAES
BRI, TR TR K R AT Pearson
A4 VDR mRNA ik 5 25(0H) D Ifi % 55 45
FRIEHER ,P<0.05 RnEZRAFRITFE L.

x1 HEHIIYFEI(FOLER PCRIE)
Table 1 Specific primers used for Real-time PCR

Elk R 5IFHI(5°-37)

B-actin E .5’ -TAAAGACCTCTATGCCAACACAGT-3’
T#:5" -CACGATGGAGGGGCCGGACTCATC-3°

VDR F 37 :5° -GACGCCCACCATAAGACCTA-3’
Fi#f:5" -CTCCCTCCACCATCATTCAC-3

2 #R

2.1 KRR K R A A T8 bR Y b3

Mg T2DM 45 NC 414H ke, 1L % 25(OH) D /K
SEWk AR, T TG .FPG 2h PG HbAlc FINS HOMA-IR
KT8, ZRA G ITFE L (P<0.05) ;T2DM+0P
5 NC A, L 25(OH) D 7K V-3 ik, 1 TG
FPG.2h PG HbAle FINS HOMA-IR K ¥EF 5, 2
RAGIHFE X (P<0.05); T2DM +OP H 5 f4f
T2DM Z AR, L3¢ H 25 (OH) D K F A%, iif TG
KFEFAE, ZRARITEE L (1=24.232,P<
0.05) ,FPG.2h PG HbAlc TC FINS HOMA-IR 2%
SIS B X (P>0.05) ; ZH 4R iLE TC,
HDL-C \LDL-C M B i, Z R L&t E L (P>
0.05), PEILEE 2,

R2 BEH-MREHRRIKEIER LE (vs)

Table 2 Comparison of general characteristics and biochemical indicators among the groups(Zzz=s)

PE 5 A8 BMI HbAlc

FPG 2h PG FINS

HA (B/4&) (%) (kg/m?) (%) (mmol/T.) (mmol/T.) (ulU/ml) HOMA-IR

NC 21 90(45/45) 58.9£8.5 22,1222 5.47+0.59 4.120.9 7.10+0.75 5.49+1. 36 1.58+0. 65
B4l T2DM 41 48(25/23) 59.4+7.3 22.7+x2.1 8.05+1.37" 9.8x+1. 4! 13.00%2. 20 8.33+2.86'  3.32£1.31!
T2DM+0P 4 52(27/25) 59.9£7.6  22.5+2.0 8, 37+2.15' 9.5+1.8' 14. 40+2. 50" 8.55+2.12' 3.78+1.48'

L5 NC ML, P<0.05; 5 T2DM 414 It ,*P<0. 05,
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HR2
Continued table 2

5 2H — YT B PR A AR AR LB (os)

Comparison of general characteristics and biochemical indicators among the groups(%£s)

g TC TG HDL-C LDL-C SBP DBP 25(0H)D
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmHg) (mmHg) (ng/mL)
NC 4 3.51+0. 89 1.41+1.23 1.07 £0.29 2. 14+0.69 114.6£11.3 78.6+5.3 25.67+5.47
B4l T2DM 26 3.47+0. 68 2.98+0. 56 1.00 +0.32 2.70£0.75 116.1+£10. 1 79.9x4.9 12.46+4. 35"
T2DM+OP 2 3.83+1.27 4,10x1.26" 0.98+0. 36 2.60£0.72 119.0+11.5 81.6x4.5 8.76+3.21"

W5 NCHIMLE, ' P<0.05; 5 T2DM AL It ,* P<0. 05,

2.2 Real time PCR %l VDR mRNA %33k

gl T2DM 415 NC #4148 ke, #h & 1 A VDR
mRNA 235 7K P A% (1. 07+0.23 vs 2.98+0.21),
LRAEGI2E X (1=21.256,P<0.05) ; T2DM+OP
205 NC AL, M A 1L H VDR mRNA 3% 3% K 5 9
K (0.35+0. 12 vs 2.98+0.21) , Z R AL 2% 5 X
(t=123.522,P<0.05) ; T2DM +OP 4 5 2 4l T2DM
448 e, 4 Ji B VDR mRNA 3 3k JK F 5l IS
(0.35£0.12 vs 1. 07£0.23) , £ B G262 X (1=
24.232,P<0.05) (A 1),

30

25 ¢
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g
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= 15t
2
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NCA BAT2DMA T2DM+OP4
B1 =HZFME 25(0H)D RKFp b

Fig.1 Comparison of serum 25 (OH) D levels between

three groups of subjects

.5 NC 44 H, ' P<0.05; 5 T2DM 4Kt ,>P<0. 05,

2.3 Pearson tHI/HT 45 R

M3 25 (OH) D 5 ¥ 5] 5 # | 1l & BMI, TC
HDL-C \LDL-C fM &G it X (P>0.05)
5 HbAle HOMA-IR .FINS,FPG.2h PG . TG £ fii #
F(HFZRE r 533k -0.342,.-0.353,-0.361,
-0.546.-0.426.-0.342,P<0.05) ; 5 VDR mRNA
FIXKBIEMHK(r=0.717,P<0.05), HEHE 3,

£ 3 M 25(0H) D KNS R A A FS 5 BIAH S5 B
Table 3  Correlation analysis of plasma 25( OH) D levels and

clinical biochemical indicators

et 25(0H)D

r {8 P{E
HbAIC -0.342 0.041
HOMA-IR -0.353 0.027
FINS -0.361 0.032
FPG -0. 546 0.029
2h PG -0.426 0.044
TG -0.342 0.043
VDR mRNA 0.717 0.013

3 itig

HAERDWEYHEHC BB IEELYE, 5
DI AR &E A AE PR A e N A A
SN MR D SR OE & N B ST B
MOBEAERD St EANEBEREMA X, By &
PRI BT BOBE R W PR R 3 B A7 TE 4
M D KFERIBRZ ", I b 25(0H) D 5 g
MA AR D ZRERREH 2, H B SHEAHEAE
%%, T2DM eI EL &% OP, B A1 {1k 57 i
YR BB = H I F R — Ak iR AT
PR, INE T RE RS Mas i, Bl
A Bk AR ] oe 0y fl RE MR, KB DAk, BF Y
T2DM & %5 HL I B 56 25 R i J2 o A 0 ik AR, (B iz
A A1k, T2DM & 955 AL &l B1F 98 — B oK B 28 i o ik
JEo AR ZM, MG HEAR D Stz MUFHE
OP, A ge 2 s R EAL, Bl = H 2K &R
SR H AT 2 E) LR A S B AL e, R B
H AT E AR WL 2 RUBE PRI & JFF BB A S 3 1M 2%
' VDR mRNA £iE 5 25(OH) D Hil =B X &R T7
T AR CRTSE a8 . PRIt , WZEE R D AT XX —
] B AT R E, AU [ B T2DM & AL B A &
AR, 38T A XTI PR R B A B A B PR v e A
L& OP EBFRIEME X,
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AR 5T 45 B %, T2DM +OP 4] 5 B 4li T2DM 4]
HH, M3 25(OH) D KR, i TG K F- T,
ZRAEHZIHFE L (P<0.05) ; 4 T2DM 415 NC
YIAHLL, 2% VDR mRNA kK FwW ik, 25 A
Grit2# B L (P<0.05) ;T2DM+0P 44 5 NC 44 L.,
Mm% VDR mRNA Rk KWK, 2 FE G5 # &
S (P<0.05);T2DM+O0OP #H 5 B4l T2DM ZHAH L, 10
Y h VDR mRNA F ik AKFRAR, 2R a5 %S L
(P<0.05), S 3 T2DM & Jf OP A B 4hJA i
VDR mRNA ik 7K F 55 84l T2DM JGF # A B
R 5 T2DM 43¢ OP A#Em 3 25(OH) D K
SEEIRA O HEW T2DM & JF OP BEA S B AR
D it = KgAKl 4R R D B2 KR AR L
Al e TE i T A E I A VDR mRNA 323K 1) 5 O
PRI B OP 1 24 % J& .

ARG 45 R Eon, 3P 25(0H)D KF5
HOMA-IR TG S t5&,25(OH) D k= 7] §E i 2f B
AL & 2% (9 R 0 J R S R, S BUIR
R EEL, SR H A = e KA. B EE & B, ik
# D HMEIE/EA ., B 25(0H)D 5 TG LDL.TC ZIq]
FAELRME AR, 4ELE 2 D AR Y0 2 th 4 4
KD ZERNSH T g E D A LB RS B
ZHAE PN B VDR DK AR 2 2L b 4 A R D AR P45 45
HEBMIE B 40 M A BRI IR R, R IRV
#&75 VDR K& 25(0H)D 25 T HEIRK.OP Bkt R
L HEA R D S R 0 PR L OP & 9 1Y W RE AL il
S RN 4 D AR, 4N E I VDR mRNA 5K
W B RE AT R R R D A
SR, AT 5 S AR R 15 2B AR 2R L, T8 A & H il
= TR IMLAE - B9 /0, 0 B R I R R, AR AT IR
OP %9 % 5 ; B ok BH PRI & 9F OP J5 I 3¢ v 25
(OH) D 7K Pyl ik, i 2 v H il = BB ML B8 R &
Jo i FWHRHL X B T — AR MR . M, BRUAR
I A F D Al E ST X — BRI, MK TG /K
U i B R R, T B IR KB AR, AT RE X
T2DM .OP (B & Biva HA B EZEAEH (B HE
{RHLEN A TR — BRI R

( & % x # ]
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