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HE . B FREMILE 2 microRNA-27a(miR—27a) . i B AL B RIS 31 4330 7% 5 Ak y(PPAR —y)
5B ERL(R)MAAME, 7k @®IR20204F1 A—2021 457 A /B L TARER 1046 IEMILE A REREL, 5
IR 9% R A AR 9 63 B A B E A AR, AR LU TR B384 (BMD) 245 (FPG) . ZMM &4
(FINS), #&SHAF4E(HOMA) IR, BEER(TC), Hw=8(TC). &% AKEaEER (HDL-C)., &%
e Ea2BE(LDL-C), IEBE. &4, WRFE. AlEE. a@iAF-6(IL—6) IFBARLE-F-a(TNF-a).
miR—27a mRNA., PPAR—vy mRNA, Pearson X, Spearman M IEE )L fo vh miR—27a mRINA. PPAR—vy
mRNA L5 BMI, KiftdsAr, el -FR-Fagtatk, R SR, e BMI, FINS, HOMA-IR .
TC. TG, LDL-C, # %, #&#ZE. AfE. IL-6. TNF-a, miR-27a mRNAF& (P<0.05), HDL-C, f§
A PPAR—y mRNA %A% (P <0.05) , Pearson 2%, Spearman EAREMSMLE R BT, EMEILE M EF miR—27a
mRNA 5 BMI, FINS, HOMA-IR, TC, TG, LDL-C. &, #&#E. AME. IL-6. TNF-a 2 EHX
(r /r.=0.607.0.362.0.466.0.435.0.542.0.450.0.546 ,0.558.0.437.0.633 #2 0.559, ¥ P <0.05), 5 HDL-C. B§H
#. PPAR—y mRNA £ §i #8% (r /r,=—0.686.—0.607 #2—0.727,3] P <0.05); J&# )L F f2 7 PPAR—y mRNA 5
BMI. FINS., HOMA-IR, TC. TG, LDL-C. &% . #&#%KF. AME. IL-6. TNF-a ZRMX (r=
—0.513, —0.328. —0.437. —0.340, —0.434, —0.411, —0.537. —0.514, —0.428., —0.547 F2 —0.509, 3§ P <0.05), 5
HDL-C, J§B% 2 E48% (r=0.599 #20.527, P <0.05); AEAEILEHOMA-IR 5 TC, TG, LDL-C, #E &, %
HE. AME. IL-6. TNF-a ZEMX (r/r,=0.167,0.168.0.259,0.442 0.426.,0.372,0.438 F= 0.441, 3 P <
0.05), 5HDL-C. §BZ Z A% (r=—0.240 #2—0.378,3) P <0.05), 51 JIEAFILFE f2 7 miR —27a mRNA
BA&IA . PPAR—y mRNAfREL, #H5 IR Fda%t,
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Correlation of serum microRNA-27a and PPAR-y expression with
insulin resistance in obese children®

Yong-mei Kou, Xin-chun Chen, Xiao-na Gu, Zhen-peng Yang, Guo-hua sun
(Department of Pediatrics, Tangshan people's Hospital, Tangshan, Hebei 063001, China)

Abstract: Objective To investigate the correlation between serum microRNA-27a (miR-27a), peroxisome
proliferator-activated receptor-y (PPAR-y) expression, and insulin resistance (IR) in obese children. Methods A
total of 104 obese children admitted to our hospital from January 2020 to July 2021 were selected as the obese
group, and 63 healthy children who came to our hospital for physical examination in the same period were selected

as the control group. Body mass index (BMI), fasting plasma glucose (FPG), fasting insulin (FINS), homeostasis
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model assessment (HOMA)-IR, total cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol (HDL-
C), low-density lipoprotein cholesterol (LDL-C), adiponectin, leptin, resistin, visfatin, interleukin-6 (IL-6), tumor
necrosis factor-o (TNF-a), miR-27a, and PPAR-y mRNA levels were compared. Pearson/Spearman correlation was
used to analyze the correlation of serum miR-27a and PPAR-y mRNA levels with BMI and metabolic indicators and
cytokine levels in obese children. Results Compared with the control group, BMI, FINS, HOMA-IR, TC, TG, LDL-
C, leptin, resistin, visfatin, IL-6, TNF-0, and miR-27a levels were increased (P < 0.05), and HDL-C, adiponectin,
and PPAR-y mRNA levels were decreased in the obese group (P < 0.05). Pearson/Spearman correlation analysis
showed that serum miR-27a levels in obese children were positively correlated with BMI, FINS, HOMA-IR, TC,
TG, LDL-C, leptin, resistin, visfatin, IL-6, and TNF-a levels (»/ r, = 0.607, 0.362, 0.466, 0.435, 0.542, 0.450, 0.546,
0.558, 0.437, 0.633, and 0.559; all P < 0.05), and negatively correlated with HDL-C, adiponectin, and PPAR-y
mRNA levels (r/ r, = -0.686, -0.607, and -0.727, all P < 0.05); PPAR-y mRNA levels were negatively correlated
with BMI, FINS, HOMA-IR, TC, TG, LDL-C, leptin, resistin, visfatin, [L-6, and TNF-a levels ( = -0.513, -0.328,
-0.437, -0.340, -0.434, -0.411, -0.537, -0.514, -0.428, -0.547 and -0.509; all P < 0.05), and positively correlated with
HDL-C and adiponectin levels (» = 0.599 and 0.527, all P < 0.05); HOMA-IR in obese children was positively
correlated with TC, TG, LDL-C, leptin, resistin, visfatin, IL-6, and TNF-a levels (r/ 7, = 0.167, 0.168, 0.259, 0.442,
0.426, 0.372, 0.438 and 0.441; all P < 0.05), and negatively correlated with HDL-C and adiponectin levels (r =
-0.240 and -0.378, P < 0.05). Conclusion High serum miR-27a expression and low PPAR-y mRNA expression in
obese children are closely associated with IR.

Keywords: obesity; children; insulin resistance; microRNA-27a; peroxisome proliferator-activated receptor-y
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1 BAREFE

RS AR B, 30 L3I e R 3Rl -
Ft, Bl SR, 19854E—20144EF E> 7 % JLEAE
JER I 0.5% b T2 7.3%, it 2020 4 L3 B JE R
A3k B 22.3%" I BN ™ H e L E AR KR
B, RS S A R, SR R
L P (insulin resistance, IR) % VI AH 3¢, & 2 BIPE IR
i . AETEORT R R T . AR 2R A AIE A 18 T R 1Y
B fa b 3R, JF 2 B0 R AT 08 1 O Y X
BB, IR Z AL 2 2%, microRNA (miRNA ) J&—
FAR GBS RNA F3 5, Al e fige AL 356 DR 0/l 417 o) 00
KB, 76 IR v &k 4% 2 AE P, microRNA-27a
(miR-27a) f& —F 5 I Bl AH 5 1) miRNA,  BEAEAF Y
38 miR-27a 76 M0 28 I3 h Rk bR, g gk
IR AT S 2R AR LR A A 0 T AR R CRE O 0 [
IR, 3k 4R Ak W il A 385 5 ) 805 7 A4 -y (peroxisome
proliferator—activated receptor—y, PPAR—vy ) J& JB % Z il
MR IR AR R, R AR B PPAR Ri 5
PER R TG FUF R, dERF RS, AW
B REORY, PP R, PPAR-v F miR-27a
Z 50 B . H AT E T miR-27a #
PPAR-vy S EEJLEE IR B L R A iE, AR E
TE 53 B AR ik JL 2 1ML 3 miR—27a . PPAR—v 5 IR () 4H

1.1 —f&ER

PEHL 2020 4 1 H—2021 4F 7 A il AR & B
104 BB REILE M IE A . Horbr, B ed ], Lotk
4001 T ~14%, FH (1025+2.11) % . 94
AbnifE: OREMEAFE (b E DL N 2D 4 B e
BB PR (2019 ) ) VR SGAE S PR R AR £
(BMD) >4 K AR M4 19 25 95 B /i 8l @4F <
14%; QUK R T, & RIFKMNE; @IL
EREEP NGB IFEERZ . HRR
e OZ5W . R AL R T ] Y 4k & P e
Ty QB IFHRMEIRE ; OB I ARG
@HEIFH I EFEEEESNES; OF/IF2E
PR, @O ARG S HH . i v WA A B
A 1 63 44 et e L 0 IR ZH . Hovb, 58 1 38 1)

LM 25 0 FER T~ 14 %, F14(10.17 £2.08) %
PR . AER L, 2R ERITHEEL (P>

0.05) o AT 28 5 B IR A A0 P B 24k ife
1.2 A&

WAk B A LB B MR B BORE, 315 BMI={A
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23 BRI, 3 000 t/min B0 10 min, 2E4£ 8 cm,
W20y, B F-80°CUkA h Rk .

Hov— {3 R A 7 W T T vk DN S S I I
(fasting blood glucose, FBG) , 75 g [T i 2 # i 2t i
546 ) 25 1 J3 5 2% (fasting insulin, FINS) , £ 2546 1
JBE &% % K 4T 45 B (HOMA-IR) =FBG  (mmol/L) x
FINS (mIU/L) /22.5, AU5800 4= H 3l 2= 1k 43 #7 1L
(26 [ DL og & R 7K e 2wl ) K 0 IH ] 7 (total
cholesterol, TC) . H il = i (triglycerides, TG) . i % J&
g & A JH i (high density
cholesterol, HDL-C) | Ik % J£ g & 11 MM [& B (low
density lipoprotein cholesterol, LDL-C) . Multiskan FC
it B ASC [ R R 2R (e ) A PR 2 ) G 0 i v
JRECER R MR ANER . AHMAE-6
(interleukin—6, IL-6) . i % K FE A ¥ - o (tumor
necrosis factor—a, TNF-o) KV, 075 &3904 [ i
fitg oI AR IR A IR W) o 55— R ] Trizol 1K) &
( BB RESEYPHEARA R ) 42 B iE & RNA,
Narodrop 436 FETH FEBR IR B (P& A BR 2
A 198 JIE cDNA ¥k B K 4l . 0D260/0D280 A 1.8 ~
2.0, TaKaRa {7l & (L5 E HEAWHARARA
A) ) ¥ 5% 5 M eDNA |, ffi ] qRT-PCR 4% ( - ¥ 72 Je 2E
YR A BRA 7] A1 qRT-PCR 3857 & (b W i 2
Y TREA BRA 7)) 34T qRT-PCR §" 3% . miR-27a IE
519 : 5'-TGCGCTTCACAGTGGCTAAGT-3', JZ [
5% . 5'-CCAGTGCAGGGTCCGAGGTATT-3'; N2
U6 1E [ 51 ¥ . 5'-CGCTTCGGCAGCACATATAC-3',
T Bl 4 . 5'-AAATATGGAACGCTTCACGA-3';
PPAR-v IE[A5[#): 5'-CTGGCCTCCCTGATGAATAA
-3', K18 51 4« 5'-CGCAGGTTTTTGAGGAACTC-3';
W2 GAPDH IE[M 514 : 5'-TGTGTCCGTCGTGGATC
TGA-3', XM54¥): 5'-CCTGCTTCACCACCTTCTTG
AT-3'. 10 pL JZ W K & : 5.0 wL SYBR Premix Ex
Taq; 02uL5[#); 02wl ROX S % 4 kl; 1.0 ul
cDNA F# ; 3.4 wL 4 DEPC &b BRIk, F2 W 4% 14
95CHAEPE 90 s JHER 13K, 95°CZEME 305, 63°CiR
K 30s. T2CHEA 15 s R 40 Uk, ) A Ja ik i 4k
I G5 oSS AR B 45 SN A e, SR T 27840 ik T B Il
7% miR—27a mRNA . PPAR-y mRNA A%} ik .

lipoprotein

1.3 SGitER*

B 4 B R FH SPSS 26.0 48 i B F . i B
BE LU B = Bp AE 25 (x+s) 5 07 200 DU 4y 7 B
M (P, P13, OB ok 56 sl Bk AL 565 31
BRI (%) 22, LW xR A5G M
Pearson B, Spearman B, P<0.05 N 2ZRA %1

2 &R

2.1 WABMIBERIEHERR . B E F kLB

Wi 4 BMI AR R F5 05 (B FBG M) 4l A 7K
T, 2R A G R L (P <0.05) , L4 BMIL,
FINS . HOMA-IR . TC . TG . LDL-C . J# & 4kt & . N
JI§ & . 1L-6 . TNF- o . miR—27a mRNA & T X} | 41 ,
HDL-C . 8% 2 . PPAR—y mRNA it T % B4, W54
FBG [L#, 2R giit2¢m L (P<0.05), W1,

2.2 I & miR-27a mRNA, PPAR-y mRNA 5
BMI. A5 XI55 4R 40 A6 E F RIAE X 1

Pearson/Spearman AH 5C 14 43 B @7, BBk L 2
Ifil % miR-27a mRNA 5 BMI, FINS., HOMA-IR.
TC. TG. LDL-C. & . L. WEE. 1L-6.
TNF- o & 1E #] 5% (r/r=0.607. 0362, 0.466 .
0.435. 0.542. 0450, 0.546. 0.558. 0.437. 0.633
F10.559, 4 P<0.05) ,5 HDL-C . JEHE% . PPAR-v
mRNA 2K (r/r,=-0.686, -0.607 f1-0.727, ¥
P <0.05); ACJEJL#E I 3 PPAR-y mRNA 5 BMI,
FINS .HOMA-IR .\ TC . TG .LDL-C J# % kK. N
JEZE IL-6. TNF-a 2 AHE (r=-0.513.-0.328,
-0.437, -0.340, -0.434, -0.411, -0.537, -0.514,
-0.428 . -0.547 f1-0.509, ¥} P <0.05) , 5 HDL-C . fi§
156 & 5L FEAH 5 (£ =0.599 10.527, P<0.05) . W2,

2.3 HOMA-IR 5 i&ERE it 354 . AR E FAI 18
X

A i )L # HOMA-IR 5 TC . TG, LDL-C  J# 2% |
IR, WIER . 1L-6. TNF-a 2 IEH K (dr=
0.167. 0.168. 0.259. 0442, 0.426. 0.372. 0.438
F10.441, 1] P<0.05),5 HDL-C . Ig Bk & & i A1 ¢
(r=-0.240 f1-0.378, ¥ P<0.05). W% 3.
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AR 104 24.85+243 5.34+£0.52 10.04 £2.91 2.05+0.98 4.73(4.32,5.25) 0.74 £ 0.19
X HRZH 63 17.87 +1.96 5.18+0.46 7.51 +2.66 1.18 + 0.65 4.03(3.62,4.43) 0.46 + 0.20
t/ Z14 19.296 1.882 5.613 6.868 5.213 8.993
PAH 0.000 0.062 0.000 0.000 0.000 0.000

NE:2H 1.75+0.24 13.04 +0.83 37.26 +2.51 55.72 +2.82 17.87 +1.54
payiiEe| 234+034 20.10 + 1.87 2147 +1.15 29.34 £2.38 8.14 +£0.37
t/ ZAH -13.162 -28.318 55.241 61.964 61.453
PH 0.000 0.000 0.000 0.000 0.000

AEfEA 24.58(24.06,25.28) 37.00 + 1.86 3.85+0.37 1.00(0.87,1.07)
popiiEaEl 12.87(12.41,13.59) 23.11 £0.97 1.04 £ 0.09 1.89(1.72,2.04)
VA -10.817 63.238 58.667 -10.784
P{E 0.000 0.000 0.000 0.000

%2 miR-27a mRNA.PPAR—y mRNA 5 BMI, %3 HOMA-IR 5ig iR . 4HRE E FRIH K 1%

RE R R AR BB B FR9tE R 1%

TC 0.167 0.031
BMI 0.607 0.000 -0.513  0.000 TG 0.168 0.030
FBG 0.132 0.090 -0.132  0.089 HDL-C ~0.240 0.002
FINS 0.362 0.000 -0328  0.000 LDL-C 0259 0.001
HOMA-IR 0.466 0.000 -0437  0.000 i 2 ~0378 0.000
TC 0.435' 0.000  -0.340  0.000 m% 0.442 0.000
TG 0.542 0.000 -0434  0.000 ez 0426 0.000
HDL-C -0.686 0.000 0.599 0.000 P 0372 0.000
LDL-C 0.450 0.000 -0411  0.000 L6 e 0.000
HEES -0.607 0.000 0.527 0.000 TNF-a 0441 0.000
BN 0.546 0.000  -0.537  0.000 VE + 0 Spearman HOCHEAT .
PR 0.558 0.000 -0.514 0.000
i 0.437 0.000 -0428  0.000 3 itit
e 06331 0000 -07 0000 JL TR RS2 o DR L B B DR 38 26 3 £
e N 00 e sy 0 AR L
miliHmiNg TN e R g (R T RURIA T R 2
PPAR-y mRNA ~0.727" 0.000 = =

Z PR, TC T8 A E 4 UE S AR OR ROIE A T
MEMEILEE, HATRem LEMEREE, MikE
FIAT S T SCAR A ok 1) 2 25 s R ARCR, AT 4l

1+ 724 Spearman MR ST
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Bk — DR E L AE AR CHLE . IR B L 3
WA R B R —, ST O AL g A
() — R AR SR ML, AL A7 2 fE 6 e
JEE, R FE AN B R HE IE R RN, X 2 B R
FUR R BEAL, HUARAEEME W 2 1 5 &R D
HeRr B RS SRR R L B O 0 A B & AR
SRR U2 BT AR P L TR AL ) ) 586 A1 4 2 A0
I A8 g AUy B 0

miRNA & — 28 K B 24 22 4% 15 IR 1 /=0 AR S8
(9 PR P IR 2 A /N o - i R 4 5 RNA L fE 5
mRNA 11 3' 3 B i A BAE T, B 7 4 mRINA ok 5
VM, 2544 IR % 2 Fom B A B R
miR-27a %E A7 T A YLK 19p13.12, 76 A5 i 41 41
RGN, REAE b S R 4 R A 2 R I 4N A )1k
FURR BT HE R, 1T AR D5 Ao 8 FHLER O T B 2 ML B
S AT F BRI, N miR-27a A S AE P AH 56
miRNA7, R BF5E 45 5 o , A Lo IR, e
A 1L 7 miR-27a mRNA A% #2188 01 B 7, vl
miR-27a Z 5L LA, 0 A5 miR-27a & %
kS 5 g Wit BERURA G, FIR AR 45 R iR,
AH X B ZH , BEJEZH FINS A1 HOMA-IR &2 2 T+
Ui A A 2 BB B L S5 A7 A6 BH 5 A9 IR, {H P41 FBG 7K
L AETC 2, b S e L R 2 D hg
IR, H IR SRR 27 12 43 WA 1B 5 2% A A I W A
Ko AE M HEFEAH € miRNA, KREHFFEWIRE T
miR-27a 5 IR (56 F, 41 YU &P IWF5E B, Bk
JULZH L miR-27a 32 22 35 AT 5| 6 B A% ALK ) 2680 W T
FERBEICRE I RS, FECHBNLIR, B ILE
iR 5% 25 000 i o A B ) R ROV AR, R4y
PUAR RS TP EZ R EM, miR-27aid 3%
RAEGEF B ULIR 278k miR-27a 2 5 IR i &2 . A
WEsE 45 R o, B REJLEE I % miR-27a 5 FINS |
HOMA-IR 2 1EAH G, BB L 3 1 7 miR-27a
FHE 5 IR BAA K M8 gl 2102 — AR Fn b s
DIReds R0 25 5, AR Sk 40 W K i LA TS R
TC. TG. HDL-C. LDL-C., 8B . £ . #it
. NIBESENH T, UMK IL-6, TNF-o % Hj
HAE A o MRS TR RS 105 48 B A BR A2 R i 7
20 A A R A AT | R e I R R AR A R
SR RIE, B ARAE T BE BRI RS R AE S
FRECIR, A5 QI E AL AT S BOK R 7 HE

FUTHUA . BFE . B4, oI5 & 40 i 1) e A
FIIRM ) AP g R B, SXFIAmt, B
4 TC.TG.LDL-C. &= KPR . NIEHR [ IL-6.
TNF-o 7K FFH &5, 1fii HDL-C . &It 25 7K F B 1%
Ui B AE i L 25 A7 AE B B A 5 R R AR R S
5 RRAE il — ", A G 43 B & W] HOMA-IR 5
JE ARG 55 FARAE i AH G, W] miR-27a mRNA
1o 2% 38 ] REAE o R A S ORI SRE B b 2 5 I8 R
JLFE IR,

PPAR-vy & —FI MR Z K+, B85
TG RV AR A VR T, W46 B 98 A LA RE R 4%
JIE 105 440 B A Ak, 7 i T 2 e AR i AR
. EAEWTFE W], PPAR—y b AE 18 1 8 42 4 20
imEE 4, B ERZIKIEY %Y EIR, [
PPAR -y 1 G838 3 45 i B 105 4. 23 53 W i 7 BXL - i
HEAE R 2038 e ) 2 USRS 45 R R
A EEXT AR ZH AR Bk 4 0l 7% PPAR—y mRNA A% 335
W, UL PPAR-y S 5IERE R4, 8T IR
K 5 PPAR-v & 5 JIg i 24 it AR A 3¢, PPAR-vy
IR FEAR 2 I HL 2 A AR R B AR, 58U
i o BE RV B AL RE . 45 R Won, B REJLE I
7% PPAR—vy 5 FINS, HOMA-IR & fi A 5¢, 56 0 AR
i JLZE I3 PPAR-y RiIEFEIR S IR AER X, 5
BE 11 iz 18 — 3™, A0 OC 1 4 B L 16 B PPAR- vy
mRNA X 23k 15 [ A1 AT i i ik i A 5 7 R AR e
RN S5IEMILE IR, PG R gs R R,
miR-27a 7] 45 & PPAR—vy mRNA 1 3' 3k #H% 3, 11
il PPAR-y mRNA ik, I 4 Z T 5% 38 i 98 6 4
5 & T 92 5 4IE 52 miR—-27a RE 0 ) 47 ) PPAR-~y
mRNA 35, VT % 4% H A= Wy 2= /E T, 4 DENG 25
FEL NG 05 B B 5T P & B, 3 3638 miR-27a gl
it "~ I PPAR—y fi 7 A /5 41 Jf o3 Ak R 3R 4E . CHEN
AEPOTEE /N BRIk 0N B 40 i TR B B A 5 b R B
i F 3K miR-27a AE il & T I PPAR—y FEAIK G 107 40 it
XoF A 2 W 0 £ ORIV RN, OF T IR 1R I R U .
AW s R R, AEMEJLEE iM% miR-27a mRNA
5 PPAR-ymRNA 2 A 3¢, PR e Al 4 00 A p )L 28
I miR-27a mRNA 15 35 35 7] 8 38 &8 417 ] PPAR-~
mRNA £ E FH IR, Hix4iedFHil— LK
Bk o

ZE LTk, AR JLZE I 7% miR-27a mRNA & %
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