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ANEE EARES T HI12 2 BUME PR B 20 & I H PPAR-
ymRNA iR K- M E X

F4EP BRSO OY¥E Mz’ Fg IY Fme LKERE
Y ERKEMEER, =M 2 563000

FESES: R589 ZEARIRAS . A XEHS: 1006-7108(2019) 04-0425-06

HE. BN BIAHBEIRETHIE 2 B IR (type 2 diabetes mellitus, T2DM ) B 24 .75 & {£ 47 & (osteoprotegerin, OPG) |
25 B4R D [ 25-hydroxyvitamin D,25( OH) D | 7K B A Ja] il 584 40 3 3o 4601 49y 6 4k 18 5 9108 324K v (peroxisome proliferator
activated receptor gamma,PPARy) mRNA ik, T E]7F T2DM & 35 JH B 45 ( osteoporosis, OP) Z A K B R MEH K=
X, AE WE2017F2 HZE 2018 4 1 A THEsWNAWBAERMERAY T2DM B3 135 4], R4 & & 408 =4 . T2DM & & 1E
WL (A 2,45 ) T2DM B 238/ 4 (B 41,45 4]) [ T2DM & B ASAL(C 41,45 ) , W8 1] 5 30 B A4 A v o AR % 1 31 4 L B 14
(e A A A TE X R (NC 21,45 §6]) o 38 i S22 OB 2 & PCR (real time PCR) ¥4 K JU 41 /& 1. PPAR-y mRNA 33k,
Pearson #3641 H1 T2DM 7 Jf OP i35 PPAR-y mRNA 7KV 5 % 8 45 0940 C 4 s Logistic | 73047 T2DM B & BRI MNK R, 4
R A4S BAME,25(0H)D PINP .HDL-C KU & 77 , i PPAR-y mRNA (OPG ,B-CTX ,HbAlc HOMA-IR I & f&1% , 2 7
1T 22 L (P<0.05) , #ME ML PPAR-y mRNA #35 5 25(0H) D, PINP . HDL-C 2 i fiX:, 5 B-CTX ,HbAlc HOMA-IR ,OPG
KR IEMZE, Logistic B34 #7 7~ ,PPAR-y mRNA \B-CTX .HbAlc \OPG J& T2DM B & & IF B BB A it sy fa b & . &it
SR A PPAR-y mRNA RixF & R 25(0H) D B BEAR, WTHEL R 2 5 THIRE LB BB KR,

KRR 2 BUBE IR B B 5 i AL W RE A S UG 32K PPARY;25 BR4EAER D
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Abstract: Objective Detecting serum Osteoprotegerin ( OPG) and 25-hydroxyvitamin D [25 (OH) D] levels and peroxisome
proliferator activated receptor gamma ( PPAR-y) mRNA expression in newly diagnosed T2DM patients with different levels of bone
mass, in order to explore their role and significance in the development of osteoporosis associated with T2DM. Methods 135 cases
of T2DM admitted to the Department of Endocrinology and Orthopedic Surgery of our hospital from February 2017 to January 2018
were included in this analysis, and categorized into three groups according to the bone mass: T2DM with normal bone mass group
( group A 45 cases), T2DM with osteopenia group ( group B 45 cases) and T2DM with osteoporosis group ( group C 45 cases). At the
same period, data were collected from age and gender matched healthy individuals who attended physical examination at our hospital’ s
physical examination center as normal control group ( group NC 45 cases) . Real Time PCR was used to detect the expression of PPAR-
v mRNA in peripheral blood. Correlation of PPAR-y mRNA level and other indexes in T2DM patients combined with OP was
examined using Pearson correlation analysis. Logistic regression analysis was used to study the influential factors of bone mass in

T2DM patients. Results Compared with group B, group A had significantly higher levels of 25( OH) D, PINP and HDL-C, and

HEWH: FFRHABEES (81460168,37160266) ; H M AR EF RIS [ BEE T 7 TKZ(2013) 19 5 ] ;38 B 2 B 31 8 1 3% R A1 %
FRET)G AN IR [ ERLE T A A4 (2017)5733-043 ] ;58 L ATHE A 2 4 [ 38 A& 45 (2018)63 ]
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significant lower levels of PPAR-y mRNA, OPG, B-CTX, HbAlc and HOMA-IR, the difference was statistically significant ( P<
0.05). The expression of PPAR-y mRNA in peripheral blood negatively correlated with 25( OH) D, PINP and HDL-C; and positively
correlated with B-CTX, HbAlc, HOMA-IR and OPG. Logistic regression showed that PPAR-y mRNA, 3-CTX, HbAlc and OPG were

independent risk factors for newly diagnosed type 2 diabetic patients with osteoporosis. Conclusion

The increased expression of

PPAR-y mRNA in peripheral blood and decreased serum 25 (OH) D levels may involve in the development of diabetes and

osteoporosis.

Key words:; type 2 diabetes mellitus; bone mass states; peroxisome proliferator activated receptor gamma; 25-hydroxyvitamin D

¥ R 9% ( diabetes mellitus, DM ) % 5 £ fh 3t %
it , FHoABE FRO 6 T B BT B A AE (osteoporosis, OP ) J&
BERRISTE 8 R G h B I e . S i o
AN o S AL Wy B R B S T 52 4Ky (peroxisome
proliferator activated receptor gamma,PPAR«y) &2 OP #)
Wt G LR 22— . PPARy J2 40 3 52 B R
F— B3, BT i T 4 T g 5 3R AR L i T 4
J oA, TR B Z AR W PR 30 oS AR A58 1 S AL
PEBRIR R R R BR RBIT R E A G
PPAR-y mRNA #9 3& i& n] 411 1 BT 5 B 40 A ) AR 4
AL B o B AR (osteoprotegerin, OPG) Y
R AR IR wa A 0 A A A T AR
ARALHHP T 44 D (vitamin D, Vit D) 5
BE VRGBSR WU R, R E R R 4R B
GBS 42 9 EH E B 1k . 25(OH) D 24
AR D MRS YL — IR ER D WA
Metstn " . RRGERET 2 BRHIRE & &4 E
Ifii # PPAR-y mRNA F 3k 5 ifiL i # 25(0H) D, OPG
WSS AT, B BT N AR AR SCAT il . Wik,
AT L L R X IR 3 5 T2DM 5 JF A R &
SN L PPAR-y mRNA KKK, B 7R F
25(OH)D, PPAR-y mRNA {84 8% A5G A& & i
RIREHLAR, AT BE i PR B K 45 Bl 6 Bl B B B
PR R i R

1 #efaFAiE

1.1 5%

FEHR 2017 4F 2 H % 2018 4 1 H T B B FHM
P9 A A B BB 12 2 RUBE RS (type 2 diabetes
mellitus , T2DM ) 534 135 ] (454 1 AR L) LBk &
EW =60 BB RIEE 4y =4 . T2DM &
ROEH A (A 4,45 f5)) . T2DM & & k4 (B 4,45
i) "T2DM & B An 4 (C 26,45 ) , W 5 (8] 384 3 B
ARG HH o A1 A 530 A DTG T e A A6 5 48 Sy 1E 6 %
FRZH (NC 241,45 1)) o fl AR & 3B % IR HE
1 il 7 25 8 T L 3K 500 F S W Y R OE B . T2DM R E

YF55 1999 4 WHO $EIRFFIZWitbn . WGP A 2
WE B HE RSP E R RS, AR HE:
Q421 F U E L RER =60 2R HE, 592
T2DM B35 14 b5 HE 5 (D T8 7™ B 4 Jo P 5% o B i Bk
VB IFAORE B DI IEH s G TE B X I 21 Jo Bl PR
oy o g s 55 G W 35t A% 9 5 s D IR o o HEBR A
i OBRTE R A T /9.0 ST VB S5 28 500 S S Ah A
SRR s QI H N A A 5 i AR A
254 ; QKA 2 JA A B R s @ 8 A 2 XU
PERTHE CHOIR IR L HOIR S5 B B BB PR R I
RS B SRR B T & @I R AN
S AR Y 25 4 (PEBOR OBUBERR £h B S BOMR |
R G55 ) L 8 RO SO S 4k AR R D R AR
@A TR s s KA R AR

B BBLASE B2 Wi bR e, 2 1R 2017 hAE R 22 4
B BB AR B EL B 4 00 I R A B T AN AE 12
SIS ISR VE"™ . AR HE DXA W& 45 5, 5%
T RIS | TR) il A R A BB W 1 S 22 M
VA JE TEH PR AK 1~2. 5 MrrE e A E KT (BUK
i) ARG T A 2.5 DMhauE2E B A ;&
R RN AT & 8 AN S Wi bR o, Rl B AR A — Ak
WA AR E T RGNS, BEEEEENT
{B (T-Score ) 7R, T B = ( I — [ F % [m] 44 51 1E K
AR R ) /TR R ] P A TR AR N4
HBERERbRMELE . 2T DXA &g (M
I~4 BEsis e BFEEBRE LR /3 38X
X E B AME B2 Wb TH<-2.5,
1.2 Rk
L2.1 BRI il & H Z IR SR M
S BT B IE XS Rl T N B AR A,
HE AR FEFE S (body mass index, BMI)={k & (kg)/
B (m®) B AR
L.2.2 —fBiin A& 1 Ko B AR B A 46 00« BF 58 %) 42
BIGTIAS R 12 h 280K 8 h, flhess EE kI, %8 1 h
J5,3 000 r/min B> 10 min 4B MG, #8105 -80 C
{RIR VK FE AR 17 real time PCR #; il PPAR-y mRNA
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MR SRR 2O (TEE % Ri2 R E il
) 1) 7€ 23 B JiE & 2 (fasting plasma insulin, FINS) \B-
i JEL R i 72 ) ( beta collagenous degradation products,
B-CTX) . 151 Ji J§ % & 3% 4E £ Jk (type L-collagen
amino end lengthening peptide, PINP ) 25 (OH) D;
Olympus ( AU2700) 4x 5 3 73 Hr 4K 0 1L 5 4% Vi i
BN & ER S REARATR) W E FPG; & Ik
WAH (BRI E HbALe (£ E{A SR D-10 FLEH]) ,
HHRAR AR B R 5 R AP 48 £ (HOMA-TR ) = FPG X
FINS/22.5,

1.2.3 B % B . R Mk E MEDILINK 723 &) 4E 7™
[ Medix 90 DMS W& JlME (L, _,) 1EAL 22 A BE T
Ui £ 45 BB B (neck ) (R 1~ (trochiter) fz Ward =
£ X ) B % [# (bone mineral density ,BMD) , FA{i VL g/
em” TR,

®1 FEHTYTI(FOtER PCRIE)
Table 1 Specific primers used for Real-time PCR

Bk 2 TIFESI(5°-37)

PPAR-y F:CCCTGGCAA AGCATTTGTAT
R:ACTGGCACCCTTGAAAAATG
CAPDH F:TCAACCCCAACGCTCACTCC

R:TCCACCACCCTGTTGCTGGA

1.3 Giilsekbs

K] SPSS 19. 0 GE it Bk B 4T G it o0, 75 &
IEAS AR B AR IR 25 0 A 1T 2 PR R 3 8+
PRiEZE (xxs) R, Z A A HERCR 5 22 70 W 5 R R
AN TR I 5 22 34 A Ak B 5 TR A ] B9 BRI 4R
HE Sk 7> #r, 4% A B 18] SR I Logistic [8] 15 53 4T, P <
0.05 F &R AALEITEE L,

2 HE

2.1 H 24— RFER LG IR A AL HR 45 1Y b AR

A LHIA) 0 AR % AR L PRI BMI, Ward = /4 IX.
MEWEBEEKPHELR, ZERTHITEE L (P>
0.05);A 45 B #1 It %¢,25( OH) D, PINP , HDL-C
AKSE 8] W FF i, i OPG, B-CTX, HbAlc, HOMA-IR
HI B, 22 R A g1l 2 & L (P<0.05) ,FPG \LDL-
C.TC.TG.FINS # 0] lL#&, ZF EHEit#E L (P>
0.05);A 45 C #H It %¢,25(0H) D, PINP , HDL-C
AKSE 8] W FF i, i OPG, B-CTX, HbAlc, HOMA-IR
B REAR, 2 R A 41t B X (P<0.05), T FPG,
LDL-C TC TG FINS # 8] [b %%, 22 5% T4 it X
(P>0.05);A 45 NC 4 L%, OPG.FPG HbAlc,
HOMA-IR \LDL-C TG . TC . 3-CTX ,FINS 7k V-8 & J
f% , 1 25(0H) D HDL-C .PINP B B &1L, 22 5 H 4
HEFEE L (P<0.05);B 45 C 4 #,25(0H) D,
PINP, HDL-C 7k F B B F &, M OPG. B-CTX.
HbAlc HOMA-IR B B %, Z R A Gt L (P
<0.05) ,Ti FPG.LDL-C . TC.TG .FINS 4 8] Hh.%% , 2%
REGIH 7 E X (P>0.05);B 45 NC 4 L4,
OPG . FPG . HbAlc, HOMA-IR . LDL-C, TG, TC. B-
CTX ,FINS 7K V- B W A 7& , i 25 (OH) D, HDL-C,
PINP B B REAL , Z R A ST & L (P<0.05);C 4
5 NC 4 %, OPG, FPG  HbAlc, HOMA-IR . LDL-
C.TG.TC.B-CTX .FINS 7K F-B] & F & , i 25( OH)
D HDL-C PINP B & [ (K, 2 R A %Kit 8 L (P<
0.05), Wk2. K 1.H2,

R2 AU BEB R RAE IR IR R L2 (2s)

Table 2 Comparison of general characteristics and biochemical indicators among the four groups (xts)

20 ) %/ (M/F) iy Ve BML/ (kg/m”) HbAlc/% FPG/(mmol/L) PINP/(ng/mL) OPG/(ng/L)
NC 45(25/20) 64.46+3. 38 22.48+2.28 5.37£0.32 5.36+0. 74 57.95+13. 24 148. 37+20. 42
45(20/25) 63.48+2. 84 23.94+2.26 8.97+1.90%  11.14£1.98"  27.46+10.57" 190. 23+28.34*
B 45(21/24) 64.09+4, 37 23.76+2.06 10.45£2.04%*  11.16+2.02" 13.36+6.91"* 220. 64+24.56° %
45(23/22) 65.95+5.03 24.02£2.13 13.65+2.15° %2 11.20+2. 18" 4,92+3.25% %2 270.94+27. 84" #2
AR B-CTX/(ng/mL) TC/ (mmol/L) TG/(mmol/L) LDL-C/(mmol/L) HDL-C/(mmol/L) HOMA-IR 25(0H)D/(ng/mL)
NC 0.190. 09 4.7420.37 1.22£0.41 2.21+0. 37 1.2420.21 1.18+0. 12 35.64+2. 63
A 0.57£0.13* 7.07£1.22" 3.03+1.33" 3.53+0.85° 0.78+0.28" 2.35+0.23" 26.73+5.47°
B 0.80£0.27**  7.21%1.24" 3.15+1.29" 3.61+0.83* 0.49£0.25" %  3.53£0.25"* 13.37+4.37**
C 0.99£0.36° %2 7.16x1.18" 3.09+1.27" 3.73+0.38° 0.28+0.23* %2 4,04+0.28" %% 7.25+4,95° %2

U5 Fins(ulU/ml.)

NC 9.16£1.73
A 11.41+2.25"

11.36+2.22°
C 11.35+£2. 197

HE: L NCAML, * P<0.05;5 A 4IAH I, P<0.05; 55 B 41481k, % P<0.05,
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Fig.1 Comparison of serum levels of 25 (OH) D

among the four groups
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Fig.2  Comparison of serum OPG levels in the four

groups of subjects

2.2 Real time PCR ¥}l PPAR-y mRNA [ 33k

A 45 B4 HE,4ME L PPAR-y mRNA 3k
I BREML, 2R AR (P<0.05); A5 C4H
Fe#, 48 i PPAR-y mRNA Rk B A, 22 =
AL L (P<0.05) ;A 405 NC AL, S0 A i
H PPAR-y mRNA KX B TR, ZRAFKITEE L
(P<0.05);B 45 C 4L, ImH PPAR-y
mRNA RiE W B, 2R A5 1H#E L (P<0.05);
B 15 NC @ kb4, #h A 1L H PPAR-y mRNA &35 B
BAE, EZFAESEIFE L (P<0.05);CH5 NC 4
P, A o PPAR-y mRNA R B 5, 27
AR (P<0.05), WL 3. 3,

#3 KU PPAR-ymRNA B3Ik (s2s)
Table 3 The expression of PPAR-y mRNA (z+s)

=g NC 41 AH B4 CHA
PPAR-ymRNA 1.35£0.21 3.94£1.35% 5.36£1.65"% 7.01x1.75"%

. 9 NCAMIEL, " P<0.05;5 A dlfHL,*P<0.05;5 B 4l M
. ,2P<0. 05,

PPAR-ymRNA

0

NCH
3 WHZAF SN M PPAR-ymRNA 35K FHY
%
Fig.3 Comparison of expression levels of PPAR-y mRNA

BE A

in peripheral blood of the four groups of subjects

2.3 KAFEEERE

AMY BH A, L, BEHE A 27 R 20 MR R 3
BREVEBAR, ZRAFITFRE X (P<0.05),
Ward =X K2 HEER LG FE L (P>
0.05);A 45 CAMNE, L, JEHEE % AMKRE
BEFEENEAG, ZERASIT¥E X (P<0.05),
Ward =X k2 EHEEZF EFEITFREL(P>
0.05);A 215 NC 21 b #, L, ME A& % B L 25 M Ak
HHEFEEHDERMK, ZFARTEE XL (P<
0.05) ,Ward ZfiIX N 2#EHEEZRLRIT¥HE
X(P>0.05);B4l S CA L JEMHESEE A
M ga S mEHE AR, ZFARITFEL(P<
0.05),Ward =i X K &M H % EEZRLHEITFE
M (P>0.05) ;B 45 NC 4 Eb%%, L JEMEEHE A
MkESEREHBRER, ZERAFHITERL(P<
0.05) ,Ward AR K &M EHEEZRLEIT¥E
M (P>0.05);CHE NC HEb% L JEMHEHE AL
] 8t 200 R P B W R AIR , 2R A SR R L (P<
0.05),Ward =X K &M H % EEZRLHEITHE
Y (P>0.05), W% 4,

T4 HAMGHEHLE(g/m’)

Table 4 Comparison of bone mineral density between groups
(g/em’)
0 TJJEHE EMRES Wad 2K £t
NC 1.30+0. 18 1.01+0. 11 0.70+0. 14 0.74+0. 12
A 1.14+0. 147 0.93+0.10° 0.63+0. 12" 0.79+0.21"
B 0.87+0.09"% 0.77+0.09* % 0.69+0.08" 0.77+0. 17"
C 0.66+0.05" ** 0.52+0.07° *" 0. 65+0. 09 * 0.78+0.20"

E. 5 NCAMIL, * P<0.05;5 A AL, " P<0.05;55 B A
ke ,2P<0. 05,
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2.4  Pearson fHEr MR

ShJE I PPAR-y mRNA 7K E 5 4E 6 FPG .
TC.TG.LDL-C . FIns Ay XM L G ¥ 8 L (P>
0.05) ;%5 25(0H) D .PINP ‘HDL-C & 4 3% (#1%
ZH r 43R -0. 536.-0. 366 .-0. 492, P<0.05) , Ui,
7 2;5 B-CTX HbAlc ,.HOMA-IR .OPG ik & IE 4
(A ZEB r 4451k 0.392.0.482.,0. 501 ,0. 428,
P<0.05), L% 5,
R5 HMEIM PPAR-y mRNA 7K 5 il 7 A= Ak 45 45 A8 48 G o

a4 (r)

Table 5  Correlative analysis of peripheral blood PPAR-y

mRNA level and clinical biochemical indexes (r)

PPAR-y mRNA

M H

r P
25(0OH)D -0.536 0. 041
PINP -0.366 0. 025
HDL-C -0.492 0. 049
OPG 0.428 0. 026
B-CTX 0.392 0.015
HbAle 0.482 0. 038
HOMA-IR 0.501 0.012

2.5 T2DM 5 JF & BT FA 5 B X & (# Logistic 15
i

LA T2DM 35 26 G I B A o A2 &, LU
F iy, FPG, TC, TG, LDL-C., HDL-C, 25 (OH) D,
PPAR-y mRNA | PINP, B-CTX, HbAlc, HOMA-IR |
OPG 5 trfEN A &, WA T TT Z AR Logistic
BIH 4> #7, 45 R 7%, 25 (OH) D, PINP  HDL-C &
T2DM 5 I B BB A B 207 fR 37 L &K, PPAR-y
mRNA | B-CTX ,HbAlc ,OPG & T2DM EH & FH B K
A B IRSAE R I R (3K 6) o

Fz 6 T2DM B&H A I OP B F £ Logistic [8] 1943 #r

Table 6 Logistic regression analysis of risk factors associated

with OP in T2DM patients

| Wald OR
e ;l;( X’ Pid (95% CI)
HbAle/% -7.051 22.147 0.029 4.304(3.582,10.372)
PPAR-y mRNA 6.367 2.352 0.017 5.238(2.174,9.234)
B-CTX/(pg/L) 2.625  6.346  0.045  3.134(2.018,5.134)
0PG/(ng/L) 3.463  1.342 0.037  2.436(1.353,4.358)
25(0H)D/(ng/mL)  -1.168  4.467 0.024 0.377(0.121,0.798)
PINP/( pg/L) -0.236 2,223 0.018  0.134(0.044,0.891)
HDL-C/{mmol/L) -0.353  3.456 0.046 0.662(0.002,0.934)
3 itig

B AME & —FF LUERET 5 R ES R,
SPECE e IE IN, B A E  OR R A & B R

f 0 R BB, B A SO IR R R K R
P, EEA B IRIE, PPAR-y mRNA ik 5
BEFR I (OP B UIAH G SR T AE AN Rl SR AT 2 A
AT e W N N = v I N B T ES 2 P U
KAFTEHRIE . (Rt , 2% BF 5% 40030 Ao L A i e of PR 3
5 T2DM & I KN [F B & B & S E i PPAR-y
mRNA % ik 7K F, %1 OPG.25 (OH) D, PPAR-y
mRNA P ME G A A E 5 0 v] BRI .

PPAR~y J& 40 ffl 1% 32 7R M Z R 19 — 51, PPARy
AT AR P BB DA ST R T 4N N B O 4 a4k
AL R W, T2DM B3 51 8 il PPAR-y mRNA
WRIBWIEEX AR ET S JFEMET R EDN
A, & & — B B AN B E A I
PPAR-y mRNA [ % 15 % i 8 fun . ®F et %09,
PPAR-y mRNA 3% 35 AT i 32 ‘B 8 P9 i 7 48 M 42 B
ANWTHE 2 ARFRHE K, 0 B RE I N TR B R AR B AR
AT 5 | R B 8 i Jo A 35 25 L, , i ) 7 i 2 O A4
TR o5 B 00 L) 4 e R 2, B A 8 T R B3 Ak 1
%, BUE HCE A MBI R R A AR AL .
L, 5 7KF ) PPAR-y mRNA RiA 25 T H 46
70 J0T 240 HEL ) N 7 200 L O AR 04 oD B L AR TR R A
BIFEAR . OPG By ZAE A2 5w B A, 30 i B
AR ML S L AL R AR A R R HE R T B
K ,48~65 % Ar iy i K P B A &, BoR 4
GAVERNKT & TR S Lt R ER=
I 0% 1 4 B 2 A 0 BR, B R, B i R e,
SR WL AR AC B P B B B3 N, 75 OPG A Ly 3%
- BATAEMERE IR R, B R R
T OPG KV 3 SR T EAR ML M R A % —
FEi. B-CTX,PINP 2 i B B %% 4k 09 % F 4 k46
PR, AR B W A B AR T . e, R AR
HDL-C | & Il & b Py He 43 413 56 (LR ¥ FT 2 ) PPAR-
v mRNA 3k, ARBF5TE LB, i 3K 25 (OH)
D .PINP HDL-C 7K 75 4} J& il PPAR-y mRNA {3
ik 2 fi M %, B-CTX, HbAle, HOMA-IR, OPG 5
PPAR-y mRNA KR IFEM K. MEH R N,
I 7% 7 25(OH) D \PINP (HDL-C 7K % # T % ( NC
H>A H>B 4H>C ), PPAR-y mRNA B-CTX,
HbAlc OPG /KF-Z ¥ F & (NC 2 <A 4 <B 4 <C
H) o Ui B RIS B8 AR EEEL AN A I R K
V-8 PPAR-y mRNA 23k A K-8 25(0H) D 5
Ho vk OP, PRIL W i 7 484 £ D /K TR
OPG Ftim KAl i A PPAR-y mRNA ik inv] &
ST T2DM 53 OP RAERERFNEK .
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G TR, T2DM & 6B I B A 8 2 0 08 4 OF

BRI EL, JF BB E B % N w, mig b 25
(OH) D /K F-Z B A%, 418 1 7 PPAR-y mRNA 1§
TR N . R MG 25 (OH) D iy AR, )
AEiE oL R4 i PPAR-y mRNA 3R3k, i 2
vk D8 VB AEEL, S 5RIRE B RRAA N R
AR, R, T2DM B3 53 i vk 3 &l /4 R B, 5
M 25(0H) D &4k & Il PPAR-y mRNA 35 /K
S AT REXT B VA BE R R OP A — E AR, B A
RVLHIA FedE— B R IRE

(2]

( & % x # ]
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