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ik PV L WEIE T (TIDM A & 54 9) AE R 2 AL (T2DM 40F 46502 0 DR 64 62 ), 34 4 2n
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JOESTEE O EBERE | i & AR % & (HbALC) . R 6 & PCR 43 & 4 s i MALATL A3k AT
DGV H (45 :201951) g Pearson 447 MALATL 5 4 Jb 416 JR A8 4749 48 5 1 5 ) =, Logistic =2 447 T2DM
DETEROBERE B ATERAUC) R AR, R AR A R R

(34 P<0.05), ZEHMEA AT H0E LWL FHIE0E Sk RIE Lk 4KE &k AST ALT, Ser SUA TC TG HDL-

C.FBG 1 sz £ F ¥ R4 3 E L (34 P>0.05), MALAT] 5 5% 42 LDL-C,HbAlc, HOMA-IR \IL-6 , TNF-o 3 2 iE A48 %

IR IL-6 \TNF-o f= MALATI & T2DM # % % 4 DR #9 1k 2 %m B & (354 P <0.05) , MALAT1 s T2DM & % % 4 DR 4§ AUC

4 0.843, % F LDL-C(0.464) .HbAlc(0.606) HOMA-IR(0. 601) \IL-6 (0. 663 ) . TNF-a (0. 694) , MALATI sl T2DM % % %
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LDL-C . HbAlc HOMA-IR .IL-6 \TNF-o = MALAT1 3§ % F3E DR (354 P<0.05) , A3 A 5l L A543 & T sy
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1.2.3 ZEHREEE PCR &l £ & f7F MAL-
AT1 RIERTF AT BT AR H flBess 175
FlkaiL,4 °C 3000 r + min "' £ R EC 15 min, BEL
MLY% o FH Trizol {4 HUE RNA, Hf 2 pg &L RNA I
A 20 wb =S ke b, R sl & (b st RAR AR
ERHEA PR ) B RNA %558 cDNA | I J5 4T
PCRy 3, JZ M 4cH:94 °C 10 min, 94 °C 45 s,

R1 ZHBEREKEHIER

60 C 45 5,72 °C 45 s, 3t 40 NG, Bl Y F5) .
MALAT1 iF i) 51 #1551 & 5 -AAAGCAAGGTCTC-
CCCACAAG-3" ; JZ 1] B] ¥ ¢ %1 B 5 -GGTCTGT-
GCTAGATCAAAAGGCA-3" ; B-actin iF [f] 5 | 9 ¥ 51l Ay
5’ -GGAGCGAGATCCCTCCAAAAT-3 " ; J [4] &] 4 )
5k 57 -GGCTGTTGTCATACTTCTCATGG-3 ", Lk B-
actin NS, A 278 145 I MALATL A %)
Tk,

1.3 it AiE RH SPSS 20. 0 {4t 741t
30T e TR EL £ hRifE 25 380K, Z 4L LA
SR Ty 225001, P EL R ] LSD-t K565 31
HOGORL A LLIR] HL AR X K56 5 4 51 F Pearson 43
BT 3 —JC Logistic [alI5 73 Hr T2DM i & 4 DR 5%
Ml PR 2R 5 R 321038 TARRHIE T 4 (ROC) 4347 MAL-
AT1 0 DR {8, T AR 4 N i FL(AUC) | R A
FERIFES R . K /KifE 0 =0.05,

2 %

2.1 ZAHBERKEALE WA JEAES,
4E DR 458 54 % F2 . LDL-C \HbAlc ,HOMA-IR
IL-6 \TNF-o 1l MALAT1 22 3314 48 112F 5 X (H1 8
P <0.001) ;3 A ARG A 2 RS DL B S Hain
TAEDR A (¥ P <0.05) , HH AL ¥ AR A=
H (¥R P<0.05), HARVER =40 b2 53T
Gt E L (¥ P>0.05) (K1),

ity 1% 4k DR 4 (n=54) eHiEd (n=62) a2 (n=68) F/* P
RS/ % 184 54.02 +8.79 56.02 +8.01°* 60.11 +7.21%* 9.188 <0.001
P B (% ) 0.154 0.926
] 98 29(53.70) 34(54.84) 35(51.47)
4 86 25(46.30) 28(45.16) 33(48.53)

IATESSH/ (kg - m~2) 184 25.87 +2.09 26.10+1.86 26.08 +2.41 0.219 0.803
L/ A 184 6.93 £2.76 8.14 +3.08 12.80 +3.75 11.409  <0.001
IR/ 8 (% ) 86 21(38.89) 30(48.39) 35(51.47) 2.016 0.365
e g IR/ BB (% ) 40 11(20.37) 14(22.58) 15(22.06) 0.089 0.956
2 B (% ) 51 13(24.07) 21(33.87) 17(25.00) 1.780 0.441
R/ (% ) 23 7(12.96) 8(12.90) 8(11.76) 0.053 0.974
ALT/(U - L°1) 184 23.87 +5.12 24.10 +£6.30 24.11 +4.12 0.041 0.959
AST/(U - L°1) 184 21.39 +2.08 21.51 +3.11 22.02 +3.75 0.735 0.480
Ser/(mol + 1) 184 63.10 +8.79 64.80 +£9.24 65.37 £10.20 0.964 0.383
SUA/(pmol - L") 184 276.08 £79.34 286.18 £65.80 281.35 +90.32 0.251 0.778
TC/(mmol - L") 184 4.79 +0.98 4.80+1.12 4.82+1.12 0.012 0.978
TG/ (mmol - L") 184 1.82+0.20 1.87 £0.34 1.90 £0.43 0.885 0.414
HDL-C/(mmol - L") 184 2.51 £0.68 2.39 £0.55 2.42 £0.99 0.035 0. 966
LDL-C/(mmol - L™1) 184 2.18 £0.38 2.45£0.72* 2.91 £0.74 ** 7.196  <0.001
HbAlc/% 184 7.95+2.42 10.15+2.97* 12.14 £2.00** 43.372  <0.001
FPG/(mmol - L") 184 8.09 +2.41 8.41 +2.87 8.94 +1.99 1.897 0.203
HOMA-IR 184 3.19 £1.09 4.02+1.13* 4.97 +1.38** 84.270  <0.001
IL6/(ng - L") 184 36.12 +17.14 50.11 +12.23 * 57.13 +15.39** 30.017  <0.001
TNF-o/(ng - L°1) 184 81.23 £12.46 109.34 +43.04* 145.46 +55.17** 37.848  <0.001
MALATI 184 1.09 £0.77 1.97£0.59 2.98 +0.81** 103.279  <0.001

V5 9E DR 4LHAR, * P <0.05; HARRAELL AL, PP <0.05,
2.2 MALAT1 52 EIlgKRIERBPHEXESH
MALAT1 5 & #9% 7 . LDL-C . HbAlc . HOMA-IR .1L-

6 TNF-o #JIEAHSC(F2 P <0.05) fHZ&5 ALT,
AST Ser.SUA .TC .TG HDL-C .FPG ¥ J5 A1 364 (15
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N P>0.05)(£2),
&2 MALAT1 528& laRigtREIE X IED 4T

BhR r P
I 0.236 <0.001
ALT 0.027 0.661
AST 0.006 0.926
Ser 0.014 0.812
SUA 0.089 0.121
TC 0.011 0.783
TG 0.103 0.099
HDL-C -0.078 0.242
LDL-C 0.223 <0.001
HbAlc 0.168 0.008
FPG 0. 104 0.099
HOMA-IR 0.357 <0.001
IL-6 0.280 <0.001
TNF-a 0.330 <0.001

2.3 T2DM £2E %% DR MEZSH LIE
R DR A i, IR 1 ARG # 25 i
(4 2 .LDL-C .HbAlc .HOMA-IR .IL-6 , TNF-
o Fl MALATL) Sy B 28 &, #E47 —JC Logistic [1] )47y
Mro &5 IR, 4% 5 7 . LDL-C . HbAlc , HOMA-
IR IL-6 .TNF-o 11 MALATI J& T2DM % % 4 DR 1)
MR ZR (B2 P <0.05) (£3),

%3 T2DM EHEZLE DR WEME RS

Wz Uﬂ bRifEld PUREER T » OR
ZH (SE)  (Wald %)

AR 0.103 0.034  5.33%  0.016 1.231

i 0.203 0.101  13.209 <0.001 2.675

LDL-C  0.371 0.110  8.809  0.004 1.786 1.324~1.990

HbAle  0.886 0.142  13.762  <0.001 2.709 1.453 ~3.001

1
1
1
1
HOMA-IR  0.685 0.108 8.786 0.005 1.865 1.123~1.907
1
1
1

95% CI

.087 ~1.417
.298 ~3.897

IL-6 1.213 0.219 14. 657 <0.001 2.003 . 884 ~4.012
TNF-a 0.900 0.287 11.120 <0.001 1.657 1.123 ~2.010
MALATI1 2.431 0.461 23.008 <0.001 3.786 .231 ~5.235
2.4 ROC k4o thmikistrimn T2DM £E % £
DR HIfr{E MALATL #ijll T2DM % & 4= DR 19
AUC 2} 0. 843, 25 T LDL-C (0. 464) . HbAlc (0.606) .
HOMA-IR(0. 601) . 1L-6 (0. 663) . TNF-a (0. 694 ) ,
MALATI1 7l T2DM 235 & 4 DR 1) 2 5505 F o 5+
BE43 510y 89.34% 1 71.55% (4 4) . ] MALATI
T T2DM 5 & A DR I E T o

x4 MmikErRHN T2DM £E % 4 DR BMNE

- mHEZH R HR
7 AUC(95%C
EEUn UC(95% CT) P K i 1

LDL-C/(mmol - L™") 0.464(0.345~0.689) >0.05  2.61 43.04% 39.65%

HbAlc/% 0.606(0.612~0.781) <0.05 10.89  60.13% 48.35%
HOMA-IR 0.601(0.553 ~0.725) <0.05 4.23  67.03% 59.37%
IL6/(ng - L") 0.663(0.660 ~0.812) <0.05 48.22  75.25% 64.25%

TNF-o/(ng - L™")  0.694(0.618 ~0.754) <0.05 115.90  71.12% 60.23%
MALATI 0.843(0.746 ~0.903) <0.05  2.04 89.34% 71.55%

3 it

IncRNA 75 Mm% PR e s PR 45 FN e 5 s )
5 b A T, A LY RI DR 5 A T P 8 3 A X
a0 WESE R B R B R S B A I R
T IZ 2 4E IncRNA 33k B %, IncRNA 7] §E il DR
SRS AT S

MALATI ) & 75 AF /)N 20 J il 98 Hh 8 & B0 i,
Bifd it 76 95 RO FR 95 o B i . MALATI {3 F
AGENR 11q13. 1 b i ] 7= — A AR SF Y
AEgmi i A, HoK i 2 8000 4% 7R, MALATI
5 Z AP AR IR A O RV, S 50 R B
RHERIE S BEAEPTSE R, MALATL 5085 FR A 1L
MAE I RAEA K o ITAERATSE % W], MALATL o]
REIM T p38 ZP AL A (A S S kY miRNA-
125b/ 1ML 45 9 B2 45 2 L5 SaE s RIS 5l
S5 DR R AR R . ST, DR SNE
I, MALATL (435K K 725 SR A e A 40

AHIFZT 45 TR 00, 9 A= 20 R AF 386 A= 20 H 3 I T
MALATI 785 F39E DR 41, B A4 0% TR A4
21,378 MALATL AlEE2 5 DR #9 & A4 AR I HE R .
FERIEZERLE DR R KRB EERE . A5
B, DR AR I I RN 3% 55 A Y 90 R F 1L-6 | 1L-8 |
PRI 111 Fi TNF-o0 ik K370
AWFFELE R FEH] , MALAT] 55 1L-6(r =0.280) . TNF-
a(r=0.330) R TEME(HH P<0.001), 5
MALAT1 A RE i G0 2 4 SE 45 22 DR HEJE . A
WF5E v 22 R 2R A3 M s B itk — 23 52, MALATL (OR =
3.786) j& T2DM 34 & 4= DR fli~r g R £, Bk
FEMFIT 2B, MALATL 0] B8 J8 A Wl R s A OC 3 & JE
CL A B B W) RS I Fmayr s s, A&
WFFEH ROC #4387 7 MALATL %F DR 7 700 47
{8, 255 R, MALATL 5l T2DM H2% % = DR
AUC 2 0. 843, ¥ = T LDL-C (0.464 ), HbAlc
(0.606) ,HOMA-IR (0. 601 ) . IL-6 (0. 663 ) , TNF-o
(0.694) MALATI1 i T2DM 2 # % 4 DR [ R fif
BRI S 2 3N 89. 34% FIT1.55% , 45 F 48 7R Tl
AN E 5 o

22 B R, T2DM 3 & 4= DR B Ifi 75 MALATI
FR AT R I H SRR A L RAE T8 br S 17 2E
JEAISE . MALATL A fig & Hiill T2DM % /= DR f 4
YIRS o RATTFELRS 34T MALATL 116 R &
KA ERLE], AT R I AE B2 B AR 7 A
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Relationship between the expression level of long non-coding ribonucleic acid
metastasis associated lung adenocarcinoma transcript 1 in serum and retinop-
athy in patients with type 2 diabetes mellitus

QlIU Yuyan,YANG Xu,GOU Wenjun,LIU Siyuan,KANG Haijun,LIU Linglin
Department of Ophthalmology ,Suining Central Hospital ,Suining 629000, Sichuan Province ,China

[Abstract] Objective To explore the relationship between the expression level of long non-coding ribonucleic acid
metastasis associated lung adenocarcinoma transcript 1 (IncRNA MALAT1) in serum and the diabetic retinopathy (DR) in
patients with type 2 diabetes mellitus (T2DM). Methods The clinical data of 184 patients (368 eyes) with T2DM admit-
ted to our hospital from January 2019 to June 2021 were analyzed retrospectively. They were divided into three groups:
non-DR group (54 T2DM patients without complications) , non-proliferation group (62 patients with T2DM combined with
non-proliferative DR) , and proliferation group (68 patients with T2DM and proliferative DR). The levels of glutamic-pyru-
vic transaminase ( AST), glutamic-oxaloacetic transaminase ( ALT) , serum creatinine ( Scr) , serum uric acid (SUA) , total
cholesterol (TC), triglyceride ( TG ), high-density lipoprotein cholesterol ( HDL-C), low-density lipoprotein cholesterol
(LDL-C) and fasting blood glucose (FBG) were detected by the automatic biochemical detector. The interleukin-6 (IL-6)
and tumor necrosis factor a (TNF-o) were detected by enzyme-linked immunosorbent assay. Fasting insulin ( Fins) was
detected by chemiluminescence immunoassay, and homeostasis model assessment of insulin resistance ( HOMA-IR) was
carried out. Glycosylated hemoglobin ( HbAlc) was detected by ion exchange high performance liquid chromatography. Se-
rum MALATI1 expression level was detected by real-time fluorescence quantitative PCR. Pearson was used to analyze the
correlation between MALAT1 and other clinical indexes of patients; the binary logistic regression was used to analyze the
influencing factors of DR in T2DM patients; the receiver operating characteristic curve (ROC) was used to analyze the val-
ue of MALAT! in DR predicting, and the area under curve (AUC), sensitivity and specificity were calculated. Results
The age, LDL-C, HbAlc, HOMA-IR, IL-6, TNF-o and MALATI of the proliferation group and the non-proliferation group
were higher than those of the non-DR group (all P <0.05), and the above indexes of the proliferation group were higher
than those of the non-proliferation group (all P <0.05). There was no significant difference in gender, body mass index,
pathogenesis, proportions of hypertension, hyperlipidemia, smoking and drinking, AST, ALT, Scr, SUA, TC, TG, HDL-C
and FBG among the three groups (all P >0.05). MALATI1 was positively associated with pathogenesis, LDL-C, HbAlc,
HOMA-IR, IL-6 and TNF-« (all P<0.05), but not associated with AST, ALT, Scr, SUA, TC, TG, HDL-C and FBG (all
P>0.05). Age, pathogenesis, LDL-C, HbAlc, HOMA-IR, IL-6, TNF-a and MALATI1 were independent influencing factors
of DR in T2DM patients (all P <0.05). The AUC of MALAT!1 for predicting DR in T2DM patients was 0. 843, which was high-
er than that of LDL-C (0.464), HbAlc (0.606), HOMA-IR (0.601), IL-6 (0.663) and TNF-« (0.694). The sensitivity and
specificity of MALATI in predicting DR in T2DM patients were 89.34% and 71.55% , respectively. Conclusion The expres-
sion level of MALATI in serum increases when DR occurs in T2DM patients, and it is related to glucose and lipid metabolism,
inflammatory markers and disease progression. MALAT1 may be a biological indicator for predicting DR in T2DM patients.
[Key words] diabetes mellitus; long non-coding ribonucleic acid; metastasis associated lung adenocarcinoma tran-
script 1; diabetic retinopathy; value for predicting



