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WE: BH SOTROIVERS R FERAIATT N 2 AU R (T2DM ) 835 M35 (0 MERE %R (microRNA , miR ) -503 il
miR-29a FRIKMWFEM, Tk  HEHL 2016 453 H 2= 2017 483 HURIA Y 118 il T2DM B35 R oe b 4, ¥ B BEAL /321
SR K FLAY IR T AL 5 X B A4 59 . JRYT LA T AR B B AR AR IR YT X IR A T O IR R 2 A TR
7o 4 B B A A A A AR U PR ZH I B0 IS 0O I B 8 B, THAR0IBE 5 38 43I 8 4 (HOMA-B ) B il i RS 4 4%
(HOMA-IR) , SR IS I 5 I R ek 58453 Wi XS0z ( qRT-PCR) A 1LY miR-503 1 miR-29a mRNA Kik/KF-, ZR
6T, P2 ML 25 TR IO BRI 2186 11 (HbALe) 45 2h IV (2hPG) H I = (TG) EIHERE(TC) | %
FE R 2 IR [ B (HDL-C ) ik B2 i 2 (IR [ % ( LDL-C ) il HOMA-B \HOMA-IR {8 M Il 7 miR-503 mRNA .miR-29a
mRNA X RIB & L, Z R TG 2R (P ¥ >0.05) , IGI7)E A RRRBRIBT I R, ZER AR
28 Y (P <0.05,P <0.01) , Hi&¥7F 40 HOMA-IR {& . .35 25 I8 4% . HbAlc .2hPG TG . TC . LDL-C 7K 3¢ FI miR-
503 \miR-29a mRNA HHX 35 4L T4 HRZH (P < 0.05,P <0.01) , HDL-C 7K F- .\ HOMA-B A 3172 T-% B 4H (P <
0.05,P <0.01), Spearman Fk#H 34> Hi77, T2DM R % I 3% miR-503 . miR-29a mRNA 323k /K 7 5 25 1§ b5 (r =
0.398,r=0.419) HbAlc(r=0.596,r =0.531) .2hPG(r =0.370,r = 0.421) 7K FA M R IEA (P # <0.01) , 5
TG . TC,LDL-C HDL-C (HOMA-IR \HOMA-B JGAREM: (P #4 > 0. 05) ; [fiL{E miR-503 5 miR-29a mRNA 357K 5 1F
AH(r=0.534,P <0.05) . 5% SRR ISR YT 7T 10 2 AR T2DM A8 35 I3 miR-503 \miR-29a mRNA &
KK, miR-503 \miR-29a [y ik 5 T2DM K4 & JRh 5%,
KRR 2 TUBHIRAG ; AR & ZIRAIRYT s TUIMERE IR -503 5 TR/IMEBERLIR-29a; BRI R TR A RS
EEi%/I KR4
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Effects of short-term intensive insulin pump therapy on serum
miR-503 and miR-29a expressions in patients with T2DM
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Abstract: Objective To investigate the effects of short-term intensive therapy with insulin pump on serum microRNA
(miR)-503 and miR-29a expressions in patients with type 2 diabetes mellitus( T2DM ). Methods A total of 118 patients
with T2DM between March 2016 and March 2017 were selected as research objects and were divided into treatment group
and control group randomly(n =59 each) . Short-term intensive therapy with insulin pump was given in treatment group , and
oral hypoglycemic drug was given in control group. Blood glucose and blood lipid indexes were detected with fully automatic
biochemical analyser, and insulin secretion function index [ homeostasis model assessment ( HOMA-B) ] and insulin
resistance index (HOMA-IR) were calculated. Real-time fluorescence quantitative reverse transcription polymerase chain
reaction (qRT-PCR ) was used to detect the expression levels of serum miR-503mRNA and miR-29amRNA. Results  Before
treatment , there were no significant differences in fasting serum glucose ( FPG ), glycosylated hemoglobin ( HbAlc) ,
postprandial 2h blood glucose (2hPG) , triglyceride (TG ) , total cholesterol( TC) ,high density lipoprotein cholesterol ( HDL-
C) ,low density lipoprotein cholesterol ( LDL-C) , HOMA-B, HOMA-IR and the expression levels of serum miR-503 and
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miR-29a between two groups(all P >0.05). After treatment, aforementioned indexes improved in both two groups ( P <
0.05,P<0.01),and HOMA-IR, levels of serum FPG,HbAlc,2hPG, TG, TC, LDL-C and relative expression levels of
serum miR-503mRNA and miR-29a mRNA in treatment group were all lower than those in control group(P <0.05,P <
0.01) ,and HDL-C and HOMA- in treatment group were all statistically higher than those in control group(P <0.05,P <
0.01). Spearman rank correlation analysis showed that serum miR-503 and miR-29a expression levels were significantly
positively correlated with FPG(r =0.398,r =0.419) ,HbAlc(r=0.596,r =0.531)and 2hPG(r =0.370,r =0.421 ) (all
P <0.01) and not significantly correlated with TG, TC, LDL-C, HDL-C, HOMA-IR and HOMA-B (all P >0.05) , and
serum miR-503mRNA expression level was significantly positively correlated with miR-29amRNA expression level (r =
0.534,P <0.05) in T2DM patients. Conclusion The short-term intensive therapy with insulin pump can significantly
decrease serum miR-503mRNA and miR-29a mRNA expression levels in T2DM patients. The expressions of miR-503 and
miR-29a are related to the occurrece and development of T2DM.

Key words: Type 2 diabetes mellitus; Short-term intensive insulin pump therapy; Micro ribonucleic acid-503; Micro

ribonucleic acid-29a; Insulin secretion function index; Insulin resistance index
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1 HRERE

1.1 —f%H L2016 4F3 A ZF 2017 4£3 A FPBE
Wit i 118 1) T2DM (3 g BFSE %) 42, Forp 9 4 71
1], Lok 47 51l 4E I 46 ~72(52.31 £6.27) %, 71
BEALAM LIS K G2 S 3E 97 4L 5 %) B4 AT 4l
59 45, oo Bk 35 4], 4o vk 24 fil; 4R % 47 ~ 70
(51.70 +6.13) %, XFHAZH 59 5], Horh 534 36 1], 4
P 23 f) s AEdS 46 ~72(52.04 £6.17) %,

1.2 SIANSHmARE PARHE: (1) FHHHE
T2DM [jj i 45 B3 (2013 4F i)t ) T2DM 2 Wi 4 ifE™
(2)4FHy >40 % VERIRER; (3) T AHRSE, 9 A 7%
BRGNS . HEBRARAE: (1) fEA O JHIE
AU | P R R 5 (2) 4 R K FL I A0 4
(3) P HiAth B B e P50 5 (4) A HiAh 52 i AR
P S ek 2 55 (5) M PR BERG BEPR P A B
VR TR % P 45 T AT 5 (6) R30I 215 FL AL AT
T o AURAEARBAC T E R LAMEHRAT

1.3 %FF ik RITHSA T EBES ZREwRE
37, B R B R & R Roche A RIRAE, A
JE & 2R S W (A% 300 TU: 3 ml, [ 25 i
$20020039 ) H R INEF 24 A4 4 T FE A PR ml #2 41t AR
It MK T S 25 e 5 2 Al i, E A 0% : 19
ZXE M BE < 6.1 mmol/L, & 5 2 h M B (2hPG) <
8 mmol/L JRY7 T B A 45 7 LA B NE L KA 259 .
X HR ZH 25 T 1R R B 25 P XU 28 B A (A
0.5 g/ i, 24515 :S20031104 ) #ATIRYT , LR IE
RRIEZDA BRIt Bhr i 567 AR
PIZL B R YT 4 JH .

L4 FHIEARER SRR FIBIT G A K
I, >k FH AUS800 4= [ gl A= b 3 B4, J™ 4% 4 B A%
KRR 5 A DL 865 (1) IRUBE$E A« 10038
23 JE U BEAL ML 2R 19 (HbALe) 2hPG; (2) I
i« LS H0 =18 (TG) ey % B fig 2 1 IR [ i ( HDL-
C) L% EE AR & A E [ (LDL-C) S H[EEBE(TC)
(3) TH5 9 &% 3R 73 W45 8L (HOMA-B ) I Jjf & R Hk it
F8 % ( HOMA-IR) ,

1.5 &% AEFRAB44 XL (qRT-PCR) #
M| 2 7% miR-503 . miR-29a mRNA A8#f %4 % miR-
503 .miR-29a RT-PCR ¥~ #8684 e 5 L3 1. %
Trizol AU 100 wl IfiL 7% B RNA, IF i RNA 2248
A3 60 EE T E %5 BE (OD) ,0D260/0D280 LB
WAE 1.8 ~2.0,28 s Fll 18 s W 55 55715 42 J& M (B B A
FEE TG 2: 1, T RNA S i, e R Sk
NG IEAT I e 5%, Trizol | i 7% )0 & VBRI TR — &
fis (DEPC) ¥Jit 4 F H A TaKaRa A H], J2 %545 5
¢DNA, i £ RT-PCR #4 4, RT-PCR Jz Ji & A& 1
10 wl:cDNA 1 pl,SYBR Primix Ex Taq TM 5 ul, 5|4
0.4 pl, RNase H,0 3.6 ul, RT-PCR S Jif 414 M.
95 °C #iZs 1 10 min,95 C 15 5,60 °C 60 5,72 °C 30 s
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#4730 MEH . SYBR PrimeScript RT-PCR Kit Il H
T H 7k TaKaRa 2> &, RT-PCR 1% ABI7700., Ity (] T2
[ ABI AL LA UG N2, e R 3 A
LR 2722 kA B o A ACT = (CT,, -
1.6 “itFadr RN SPSS 19. 1 #1748t 5)
Bro THEGORH » £5 FoR, R UM AEAS ¢ K56 AL
XPREA ¢ K6 56 AT 20 8] FIYR T 1T IS 7Y H G R
Spearman FRAHSCHE HEAT A SCHE 0 M, P <0.05 22
FAGIEE X,

2 5 R

2.1 WAZIRE— ARG T A& IAR A W
ZH R AR R L ILTE IR L RS AR B R B 4a
M REAE LA S I 7% miR-503 f miR-29a mRNA AH X}
R E R LRI E L (P $#>0.05),
HA g T etE, k2 ~4 F 1,

2.2 WmahiEIgARLE JRYT)E, PIALINTE 2SI I
B HbAlc 2hPG 7K V- 348536 97 1 B i BEAR (P <
0.05,P<0.01), HiAIT A M B FXF B (P ¥ <
0.05), W32,

2.3 mamfgiiris 5IRITHITHE L BT E M
Mg TG, TC, LDL-C 7K - &AL, HDL-C 7K - 34 fin
(P<0.05,P<0.01), HifYr 4 TG ,TC ,LDL-C 7K}
T XS BRZH  HDL-C /K-35 T4 B2, 22 i A 4e it
FREN(PY<0.05), WEK3,

2.4 #41 HOMA-B HOMA-IR i G975, M4
HOMA-B {5 36 J7 /i W1 i F+ & (P 3 < 0.01),
HOMA-IR {4 W] W Bk (P ¥ <0.05); HIGJF 4
HOMA-B {B B & & F X B4 (P < 0.01) , HOMA-IR
HUI AL T XL (P <0.05) . WK 4,

2.5 %1 miR-503 .miR-29a mRNA #8 %t 4 ik K F 1t
% VAYTIG , 4 miR-503 \miR-29a mRNA X} ik
AKFEGA T T B R (P 3 <0.05) s HiayT 41
BALTXIRA (P 4 <0.01) . W1,

2.6 Spearman £ A8 X 44  T2DM & [l {5 miR-
503 .miR-29a mRNA 1A /K 523§ 1fi B . HbAlc
2hPG KPS B IEA G (P ¥ <0.01) ,5 TG, TC,
LDL-C  HDL-C , HOMA-IR ., HOMA-B JG B % #H 3¢
(P#5>0.05), W5, I miR-503 5 miR-29a
mRNA FiR/KF-45 B3 IEAH G (r =0.534,P <0.05)

%1 miR-503 ,.miR-29a RT-PCR ¥ 1&35| #1551

miRNAs EmG 53 K553
miR-503  CCTATTTCCCATGATTCCTTCATA  GTAATACGGTTATCCACGCG
miR-29a  GCCCTAGCACCATCTGAAAT GTGCAGGGTCCGAGG
U6 TACCCTGTAGAACCGAATTTGTG — TGGTGTCGTGGAGTCG
x2 BITAIEWAMMBERERIEE (n=59,x%s)
75 I I
2159 HbAlc(%) 2hPG( mmol/L)
('mmol/L)
YTl
BIFRT 12.43 £2.75 9.91 +2.03 18.47 £4.52
IR 4.36 £0.41*% 7,68 +1.43* 6.21 £0.32 %
XF R ZH
YAYTRT 12.49 £2.80 9.87 +2.01 18.53 +4.27
BIT A 5.50+0.61**  8.53+1.57* 7.75 £0. 64"

H: HIBITHTILEL, P <0.05, " P <0. 01 ; 5 %] Mt 26 [5] — B ] L
% ,¥P<0.05,

*£3 BTAIETWAMEIEIRILE
4151 TG TC HDL-C LDL-C
YT
RIFET 3.91+0.80 6.52+1.58 1.14 £0.35
VIR 1,36 £0.31 % 3.89+0.71 "% 2.06 +0.34
xR
BITET 3.89+0.82  6.46+1.63 1.16 £0.32
WIFE 1,76 £0.33 % 4.43+0.42%"  1.64+0.36 "

T FIRITHTHE, * P <0.05, "% P <0.01; 5% M 20 7] — i i) 1L 3%,
#P <0.05,

(n =59, mmol/L,x +5)

3.82 +0. 81
1.52 +0.40 **

3.78 +0.79
1.83 £0.47 "

F4 BIFHIETE HOMA-B HOMA-IR Eb%  (n=59,x =)

215 HOMA-B(% ) HOMA-IR
TRITH
TBYTTHT 10.49 = 3.51 3.40 +1.57
AT R 50.03 +14. 56 *# 2.19+1. 12+
X R ZH
BYTHT 10.52 + 3.56 3.37+1.49
BT 39.47 £12.03** 2.74+1.10"

H: HIRITHTILEL, © P <0.05, " P <0.01; 5 %] M 26 [5] — B 4] L
% .,*P<0.05,%P <0.01,

%5 Spearman BtHX S LER

B miR-503 mRNA miR-29a mRNA
it P P
23 I 0.398 0. 000 0.419 0. 000
HbAlc 0. 596 0. 000 0.531 0. 000
2hPG 0.370 0. 000 0.421 0. 000
TG 0. 025 0.873 0. 127 0.375
TC 0. 169 0.213 0. 238 0.102
LDL-C 0. 152 0.372 0.253 0.115
HDL-C 0. 136 0. 340 0.078 0. 831
HOMA-IR 0. 096 0.721 0. 126 0.372
HOMA-B 0. 124 0.362 0. 245 0. 129
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T2DM 185 & R B, 5 A A B B A = 0 G Ol
HE BRI 25605 T2DM & A O I 48 95 0 55 01 K e A7
YRR WRITE IR 4 TG TC \LDL-C /K-
WART X IR, HDL-C 7K~ B S /& F X BE A, 2R
AR S RIL5R AL IR YT T2DM 7 T 428 il 1B A 19
[ BT, i AT 2 1E HE IR AR 5 5, A T B Lk
A, SR IPRCR LT O IRBE RS2, 5 e
SEUOVRF TR 4 R — 2k, HOMA-IR J2 VAl I FR 0 e 3
B AR ACE B B AE 4R HOMA-B & 1A bR
SANE I RER SRR JAYT R 16T 4 HOMA-
B 15 Tt B2, HOMA-IR fik - XF BE2H , 48R S8 186 15
RILAIRYT O A SR IE T2DM B E S B 4l i o
WNTIREVK A , 35 IR 5 B HRPOIRA I R 7 3% &
T O R w2, 5 e 0 R 4 R — 5K

Bk RNAP 2 A5 AKIER T 1% ~3% , 5
S 5P LE YR 30% DL L KL DK 4 RS, 75 A W R iR
K AIGEE A3 Ak T A D TR T R A
@ e M, miR-503 J& 55 P9 Az 40 5k 1f i I
AR BT miRNA | A0S PR R BB A L
JULPA Bz 200 it A 5 B S 3 2, AT LA e 4 i) o8] 12 i,
A EE N T, SO PR B R
miR-29a FEALAR IR i i 359 20 25 rp S B ek 5l 3 R
FEIKTE I U | 0o U 25 2 4 v L B s, TEAL
A A WA, A AL A 28 W - S R A P
Hh R TR B, SR 2230 Ao F e
P AR AW A D LA 9T T
miR-503 .miR-29a mRNA FEik/KF-, 455 B R 1EIT R
P LA 6 22 55 3R T R, 1A 9T 21 miR-503 \ miR-29a
mRNA 7K B A% T % BB 21 5 A 56 43 47 ., T2DM
BN miR-503 , miR-29a 2 3k /K - 5 25 I i B |
HbAlc 2hPG S TE AR , Ui W] 101 B 1 2 A stk Ak
97 T2DM A 4 2 P AIG B 1ML 7 miR-503 . miR-29a
mRNA 357K, B miR-503 \miR-29a % ik /K
bt T2DM f8 35 25 IR % \HbAlc 2hPG 7K Tt 1
IR T #2578 miR-503 \miR-29a 5 T2DM [fi 4
ARV R, 25 T2DM k4 LR, 53
Ja L R 4T 2 R e R — %

g ik R R B R AR Ak iaYT T2DM & n]
TRGH A F H b IR K, i3 e AR, 3 AT
T2DM 2 Il 7% miR-503 , miR-29a 3 3k /K F-, #i )
miR-503 .miR-29a 5 T2DM k4= ‘k B %, ~HHH
Wk T2DM 2 W7 K 3697 88T RS (B AT 2 — 20 TR A
Wit
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