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Abstract: One of the most common complications of type 2 diabetes is diabetic cognitive dysfunction
(DCD), which is characterized by complicated conditions, a dearth of effective treatment options, a low patient
quality of life, and significant financial obligations. Prognostic rehabilitation and clinical treatment are greatly
aided by prompt, precise, and early disease detection. Various biological functions are associated with long
non-coding RNA (IncRNA). It is essential and helpful for directing therapeutic care, forecasting rehabilitation,
and making a beforehand, accurate, effective diagnosis. In order to identify useful biomarkers and potentially
useful components of traditional Chinese medicine that can be applied to clinical practice, as well as to provide
a solid theoretical foundation for future research and development of novel diagnostic techniques and
medications in relevant clinical laboratories. This work aims to explore the role of IncRNA in DCD in recent
years and anticipate the future direction of accurate diagnosis and treatment of DCD, integrating traditional
Chinese medicine theories.
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B JR 93 (diabetes mellitus, DM)&—Fh & I+ I
HINS 1 P9 20 WA . DMUIEE HH 2145 90% i A 2 28 Hk
JKJpi (diabetes mellitus type 2, T2DM). A7 2%
BN, 2021 4FEBKEH N AT 5.36/0T2DM &
G XA S AE2045E I — 5. HLARK Y
AT MBEA S N X Ok Bk, Bx. A
22 R I A 4 A% R R 2L 2R 0K 3 A T I T A
BE R 3 G A D BE RS (diabetic cognitive
dysfunction, DCD)/&T2DM i3 Fifi #5955 15 38 g T o
X2 R g LA R 4015, BARRIN %
IR R BE DB . v ERE AL B A
Bk, BEE MO R IR R,
DM & # P DCDI R %29 945% . 5K BDMIY
NBEAHEE, T2DMOHE A RN B AG R U G 1R H A
fa H60% , 3% G HH A 45 BT IR 2% 1 BRORE I 4 P
SRR R A R T B DI A 3 T AR R
Mt RE e —. TEERNDRE, BN
HAX & Im K2 WrDCD 3 ZAK FE 1] 5 A il
WEER., ZRMNFIFEER . MKNCT. M
AR SR S M R, (AR IBAA AR & 0
B RAERNEK. 8 EW TR E
PR 2 RN 55 AN W] 3k 4 (1) S PR AE . DCDAE AL
A, HAarotaEw, HRKEKRESHER
FRBZEEL . A B, 3 B B JORE SO
UM TS M BERES T AR, taulE AR
WAL HEEAL 2K ) (advanced glycation end
products, AGEs) & AR & A= 35 2 sk 2 25 ) A
SRl H R BT 2 3 I R A A bR
YicnipE. g, BB RER). ALK EY
[anif & N J72 A K K-~ (vascular  endothelial growth
factor, VEGF). V& F£B-lik(amyloidB-peptide,
AB). HIEEHE. AGEs]ZANE, XHMDCDA
VIR S B SCRR IR E B R k. BE B RS HE R TT R
DB S, B X DCD 3 K A 2R R IR
BN 2 — . DCDRAER BT K&
DNA. RNA K ¥ H 7 RILZAL, KRR EWIH)
BUR AR R A R R A E B R
AN FEDCD Ja A5 s S A S, H
BT orab Bl il 222 by A A 2, ADCD
HIIR ST S BB I 7 19) .

K JE B RNA(long non-coding RNA,

IncRNA)J& $8 3 PR 20 7= A 1 K B K T 200 % 1 IR
M siA, BB ZEDFIhEE™. IncRNATE
W RER KA ZA SRR PR B CEAEH, MY
SN {4 4% B A% 2 (messenger RNA, mRNA)F#
ey B BIRE. MRS, WHAERNNES
4 VPERNAZE & /NRNA (microRNA, miRNA)
WAL R R, TERE 20 MR T F0 20 o )
A A T HEL ) TP R 4 SR T A L SR
B, IncRNAJZE P 7 S HAX #4858 490 95 0 1Y) B 22
WA, {5 H i E %8ncRNA 5 DCD KT 588 AH
XA R [F T 3 4 R IncRNATEDCD
s L T AR e T IR, RS TR R 2T
RALES, BIE T MIncRNATEDCD & 3% i R %
R 6

1 IncRNAZEDCDH)RIE

IncRNAZE R B Z AR 880, 7EAI A
AT . Rt A A RBE MRS, HiZ
PuRe AR OE R 2 LIS B BUR [ €7 W]
DNA. RNAKEARMEIER, RIEESHE.
NTRM. FTHES 4T ERREESEE
YreEohRg! . RNAJIF(RNA sequencing, RNA-
Seq) FER UL K& Z A0 —AERNIER
IncRNA [ 3R 1K 1S AS 4 A 53 #7 H 70 7 D RE I B2 22
Bt Yoon Ut b v i 1 9% /0N BRBEAT G 2 2 e
SR T, AEREW, IncRNA RP23-143A14.3.
IncRNA SNHG20. IncRNA MIAT. IncRNA MEG3
LRIEFAREZES . IncRNA RP23-143A14342
miR-212/132 W fE15 EHE ], CAMTREN, X
miRNAZME KT NS AZ BT 7 W e 8t N
T, VAU Ol i 3 R RAE (S B R R
i IE T2DMAL Y /N R S U A e RIS A 2 57
) IncRNAMImMRNA, Z5HREH, Sdb/m/MRAHLE,
TR FE M2 R IncRNAIL A 754, Hi b
HIncRNAF 22/, PAlIncRNA NONMMUG043899
AABFNEM, TIHIncRNAF LLIncRNA
NONMMUGO028799(1#R1A % R e Wi 3 . Ja%q-
PCREZIGHE— B IGUE HIRNAF Y B A RIF I E R
PEL BoE MM SN . AEME R RE, X
EEIncRNA I 38 it 22 2 5 % A6 8 B (mitogen-
activated protein kinase, MAPK). Janus¥F§(E 5 1%
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%1% 1% (Janus kinase-signal transducer and activator of
transcription, JAK-STAT). VEGFZ 415 5 il %14
BEERARBERL. #2010 RIERP . R%ER
MLy R AR SRR AR I A R A B L
fil. Ci%5! IR T2DM/ B i 5 20 SUEA T 1 510 43 H7
JERI, IncRNA ENSMUST0000018875. IncRNA
2i/755552777/ref/XR_875577.1/FIncRNA gi/
755494846/ref/XR_387234.2/%5143/M IncRNAF1494
mRNALIEAFE R E % 5 . X LIncRNAFImRNA
A B AERE | 4 A SR 4 A IR T AH G 18 B
Z 5. dHRNETE . B iia . BENRAR .
JEB G 2 fd e i St FE . ZE BRTIR, @I AE
B R T i T BUK I, DCDH FAEA &K
#mIncRNAs, H Ut —PHRIEmMISRNA-EH A
JoT A5 AR A W 2 A AR W) 2R T R

2 IncRNAZ5DCDRI & # 4 32324

IncRNAZEDCDIIfEIFLEI E 4 H 2 4. H,
P& J0E R 7RI I F EM & KA 7 RAER
Rio mEFEEE T A SIEUR B FIROSIE FE AR B T 5
A O T AN AT W A S50« IncRN AT %
M EN, BAREEERMETEEES, R
s, ARE AWEFES T R4S . ok,
IncRNA 1] 2 5 {875 i 5f R D e . 31X 28 4F A AL
MEACH, I, BT incRNAFERES S
DCDH) i B2
2.1 IncRNAZ 5DCDHIRER [

PNE NN AR DCD I E EMLE] . H T
WESE, R JOE R T I RIE K Ll S B AGEs 7%
HERL, FO R R AN M . /N 5T 4H B AL,
Ry R, 5l X G 5 G0 245475 i
M EH, EHEDCDRIHKEREE". IncRNA
VOF 1645 7 Mm% 5 T DMK RN 20, H
I T miR-205-Gnb3 FlEEMAPKAE 5 1
AE D HImiR-205% I8 T N R S H R H RS &
% [13(guanine nucleotide-binding protein 3, GNB3)
FIE K-, FE M B A BT R A 42 S0 N A A i
#EE, DusEPTR L, EDMAE AL/ B IncRNA
MALAT1 R /KR, HitZ5DCD#EE.
DUERMALATI 58 9% ¥ ) 4 A miR-224-5p, &%
52 0 8 9 M 2% R - NODRE 32 44 HA R 19 45 1 4 A

KEFI3(NOD-like receptor thermal protein domain
associated protein 3, NLRP3). (AR KL RIR
¢ 5 M 2R (1% 1 (cysteinyl aspartate specific proteinase
1, Caspasel). MUBIIRFEH ¥ -a(tumor necrosis
factor-a, TNF-a). 40N %-1B(interleukin-1p,
IL- 1)L K, il ) 2 RE /IMATE AL DLk e
FERAE RN, —EREKEMAITYRE. it
B, IncRNA MALATI1 W B8 — /> B il S 1Y
DCDW&AET TR T, I8 #E [ IncRN A 1 57 % &
i SN R B8 B9 IE T DCDIET K .
2.2 IncRNAZ 5DCDRyARET
IncRNAZEDCD I AR SR AR T, #i4 o0
TERFEA LS T T BRI N 4 5 L S840 B
BNAS-FHT R L A R B O B AR L 4 i
BT, kA SR ERE, HMSBME TR
YR, SURHIRON, AT, R
PR AL A En 3452 . WangZE PP R B, IncRNA
NONMMUG032990. IncRNA NONMMUGO026773+
IncRNA NONMMUGO002771. IncRNA NONMMUG
463687Edb/db/) B PRISFFAE R F 25, ERENSIE
oA N T R e )R R A B8 (matrix
metallopeptidase 8, MMP8). &% T -3
(hypoxia-inducible factor 3 alpha, HIF-3a). &
4 )& B B ZH 24 K7 1 (tissue inhibitor of metal
protease 1, TIMP-1). B IRA &2 R 7 &
M3 (cysteinyl aspartate specific proteinase 3,
Caspase3). Btz fg R & 2 B R 7 Mt g9
(cysteinyl aspartate specific proteinase 9, Caspase9)
AUEA 7 5 AL () 2K 5 187 1 i B(family  with
sequence similarity 187 member B, FAM187B){]%
AR, SEEWE T XA IC R H T . Hao%5 Py
FEDM A R AL LU B IncRNA- LOC1036901217E
X 2P RERe g et n T, AL
AT e 5 1 12 % i Tk VLS 3 ¥ B (phosphoinositide  3-
kinase, PI3K)/4& 4B (protein kinase B, PKB/
AKT)fE 5l BN R T 72 B R R & R R 7
P85 1 B8 (cysteinyl aspartate specific proteinase 8,
Caspase8). Bcl-2H 5% (X5 (4 fi (Bcl-2-associated
X protein, Bax). Caspase3. Caspase9f|RIAEAT
FEHEYIREE. 75— B AR, T AT
UUBKIncRNA - MEG3 A {2 PC1240 g P 2k f ik
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TR A KRR A, WS AR T B 1 90A (heat
shock protein family 90A, HSPIOA)MILZRKiiAk 547,
FSEMAE DML TR ET P, FeEd
FIEEDMOR AR, 78 = Y A 3 59 i 2 DA
IEMEG3#ATANIRIE, S5 REW], SNCAMEL,
DM 4 o 20 B 9 T % . SRRl a1 U AL
(mitochondrial permeability transition pore, mPTP)
KPR EIGN, R REA S N A T 4
5DM+MEG3-NC41#H Lk, DM+MEG3-OEZ H &
PRGN oA, — 8 R P Rl AR e b A IR R s
Ji7 5 I mPTPAE ] G it S #H22 Te P O TT TR, tL4b,
IncRNA  H19id ik 7] #§4% Wnt/B-cateninf(5 5 18 %
DM A RS X Wit K R 513A(Wnt family
member 3A, Wnt3). B-ZEI [ (B-catenin). 4Hffl
[AF-1(T cell factor-1, TCF-1). Bax. Caspase8f/l
Caspase3 K IEF T I8 8 I & A B - 3 B
(glycogen synthase kinase-3p, GSK-3pB)FIBitk =41
faJed-2(B-cell lymphoma-2, Bcl-2)HZRIAKF,
EHFMEITTIT, LRI, #0] HIncRNAF
RN TG DCDRHTHE 2 — P,
2.3 IncRNAS 5DCDYYZHAE B i

I WA e — i i v O s A R AR B AR, X
Hrp BN, SRR VRSS2 P 20
w25, AWFRERN, EREMM A WA B TIER
T2DM & & KA B KB o it e, i
MR FE MR R, shah, 4ii A2 5
B AREH . tauds H A il A% E R
L BB EIEEY . EHEASE T, IncRNA PVTIFE
¥ 5 XA ) 3Rk B AR AR K 5 I [R)A 7E 1E A
Ktk Ht— S kKM, DME R /RS X
IncRNA PVTIRIE TR, i FE| 401 B W, 1738
HEGE B W/PVTLER 2 Rl AR E A FAEK]
(Beclinl). fllE 42 B AH ¢ 85 1 3(microtubule-
associated proteins light chain 3, LC3). /&M HAE
FH 55 1 1 (receptor-interacting protein 1, RIP1)F15244&
AH HAE B 25 11 3(receptor-interacting protein 3,
RIP3) IR IE /K, W] 4E S35 By i 48 70 5 figk w28 14
PasE, U R 2 AR s A g R v T Y
O UEHE R, — Lo 2 e di i 1 59 48 i B R 1)
BE R EDCDRIME R, e | e oy —iE
SLAVEN” ek B RS 8 AT 5] R A A

B kA E e, Fik, BETY4mRAET
IncRNATEDCD /& A= i & r i 2] M K TR A7 A2
il
2.4 IncRNAS 5DCDHIE ISR

AR BE 5 DCD I R A K AT (8 5 1) Bk
Ro TERKMIGE . M P ZE 5 T 0T g H DL B
2 B A0 T BT B 1/2 (extracellular regulated
protein kinase 1/2, ERK1/2). C-Jund 3 A ity i it
(c-Jun N-terminal kinase, JNK)FIAGEsZ54f il A b
WAIRE. AR AL, BAEME. ca¥ i
A RAMET . LRRLAR P A5 33 B T e S S5 AR B
HEFE, R AL DR A B A, T A
(reactive oxygen species, ROS)dEAER, WiE T
JifCaspase B BE [ B, B &I 40 g AL 12012,
IncRNA MEG3#£ 1A A 72 5 i DCD AR 1R 456 7
J18)IncRNAZ —. SR KL, & RIEMEG3
Al R A RasAH R CI B #E R K 1 (rac family
small GTPase 1, Racl) 3'UTRMHAE . #Mi#IRacl
[FIEFIROSF= A, MM — & P2 FE 4 RU= B A 58
FES g i 2 5 EEY . H HATE X IncRNAE i
T2 EAL S A B DCD I 78 AT Bk = A VRS
HAE T B BN IR TT DCD A R s AT A 45 i —
20
2.5 IncRNAS5DCDR MK RFEHR G5 ME
B

I 5 B (blood  brain barrier, BBB)s2 Hi i fif
M N M. . BRREME. DR
YUM. 4UARIAE) B R SRR DL R4
J R AG B K R 5 K I N R B o0 B, B R
T TYRMREANS T ThAERY . BBBI)AE R
Ml REEDCDRAMBERF L —. WM T
HEIBBB T #5117 il G655 5 % 7 B R (1 DO RE RS
LA 20 A3 4%~ R o 4 5 42 25 95 B L ok % D) HH
%, MASFHEDX HIKEAGEsHERP, 5H—
JiMH, FEIMAE N AEKETFRMEERETSE
T RAEH T BREE T TS AR R T A
H¥:AL, EDCDMEMABEFHAE . 2N
TR R, HmAE, NuthukattuZEP %% db/db
/N BREAT B e 3 4H 2 RIMRT R AR 40 AT R AIF H
T2DM 5 R AH KB 7 F 2B . LllncRNA
GM12339A1IncRNA CARMN AL [ IEw D RNA



- 1868 -

CHEMIALEEY 202444435103 Rk

T I A0 P IR L A SRR A S A A
TS T T A R E A, T 3G 0K % - BBB ) I
FEVE, WA T RR A  GR AT PR K R IR
K, AT R %S5 EMRIFE G 5 0 it — 25 B
DCD R4 5 BBBZ A (RITEE K Ik -

AHFFUESL, IncRNA H19i8 it 2 & miR-1b LA
SR A 5% 8 FTBALVE M A R BT AR 2 ) B
(beta-site amyloid precursor protein cleaving enzyme,
BACE)FR AR 7 M % £ P4 ZimiR-15biE A
el 2 B RDMAB L K B S CATIX I BACE3 3
H LB K, FEiltautk B 57 % B AL M AGEs HE
1, Morris /K2R B SEEG 30 UE HA BT e KRR AA
BRI, ST R LW, IncRNA OIPS-
ASTRENS B I 40 fbmiR-200b, .35 M58 Ii7 L
Hik R LHF2(angiotensin-converting enzyme 2,
ACE2). IM% %K, s(angiopoietin, 7, Ang.7).
Caspase3 ! [0 £ (R IA K, JEEDM/N IS5
I8 AF, 7EBBBIEE M I 4% R AP,
WangZE ORI R B, I A A R [ IncRN A
MALAT 1] E4EDCD IR 12 Wi A1 7 o A 4% 2
TER, EARET TR 2 70 RRE S B, [ B AT R
it i BBBHE 7] T TiiE 4 A miR-382-3p,  $&FH itk
M E IR TEEMERIERE S, NS ET2DM A
BT AR EBR B o 3K 55 T 409 22 TOURIF 7 45 2R U — 2,
UL, IncRNA MALAT1RES 8 i % Fi A F1L95
HNUEIRSERRAER . 25 ERR, 5 SO0 OB
AR dEM B W, 4ERIE T G TE SR 2 Rl AR
BUR B AEANEAR A MR, R BUR N
41 o Re ANIEE I, G RUBBBRERS, lm KR I
WHLLAT A 1A

3 HEZHEZTINCRNASSDCDH L AL E

FEEZEEDCDHAT W\ “RWT T
R, NI A IR DR AL T
WRER A, FEGIRIE, BT H, [UMET
AR, T REE 2 K DAL e . o R
B LR RS WE SO AR S RARE R R, I E
ANE AR RS TR, BT K E IR IR K S
WHURY, Pl 2R, it ZHLH
LREIRITDCD, MIEZSIERE A BE AR

TR, WHAE TSR T Ed g

T SURAEY F AR EVA G & LA — B IR A =
2933R T DCDIIE FEAE FI AL . W FER BT, A%
(AR, TReb, HE. BIRA. BE. AS. Kk
B HEL ML mE)IREAMRLE T 02 T,
WATHERRACI IhRE, o R R, XIDMAEER
KR X A 22 0 R AR E Y. T E e vl ER
MALATI DMK B AT DA [R] V= B i i — 20 %
G AR AP A4 = R S K U R %, I PKBY/
GSK-3Bf5 5 i@, & Nk &
(amyloid precursor protein, APP)FIGSK-3B%E x4
FREE, RE#PKBIIFRIEKY, fEBEENADIRE
W 16 7 THD R4 SE AR I o ok, 5 — Tt
FAUER, A7 Y FEVTEIncRNA MALAT1 A3t
— 0 N A 4 i/ & 6(interleukin-6, 1L-6), _Fiff
NF-kB#I#1] 2 [ (inhibitor of NF-kB, IaxB)HMIPI3K
FiEKF, BRI HI DCDRE R K R 5 2 21
HNF-«B/PI3KIE B B0E, — & BRI MLAA 28 14
Y BN, DCDIR AL T, 3 K&
EREZ N B, MRS E R A, 35
R IR S IRGETE S, VR RLLLE S N E, A
BV RH L, M o . — TS A0 A AL SR B
H5DMALAHEL, FME AT AR L R ITE
TG M. AR, WAR. EEE. HiHRwR
Z FURDMBEAL/N B X DL S pE A 5 N HT 224
fBcl-2KIA K, #If|Bax. Caspase3 &z KA,
deAh, FEFERM T RERH, KW SERET
IncRNANImRNA [ 1k 5 1E % HAHBAFAE B 35 2%
5. IncRNA gi/755494846/ref/XR387234.2/41
IncRNA gi/755552777/ref/XR875577.1/fEDMAE T |
BEUKRE, HEPAHREAERETI LR
FHAE FA ML AT BE 2 58 1 NF-« B3 5 38 B 5200 T i
FBax. Bcl-2fICaspase3KiL & &, —EREEARLE]
AR .

EAR H AT A ZE 245 76 DM R H 0 Ak g BT 7T
e Tz, AER A 2 i 1A T Tine RN A TR AH ¢
WAV BN Z o @SR R A g
fIIncRNA S22 4 5. 2300, 2805 KB4k
WATHE MG A, RS 25 5 07 B IR 0
TN RS 2 SRR, X ik
4 J7PIIGDCDIEE i, IR Z5FE . 25805 i 5T
AL IR T 00 25 52 07 16 97 5 A AL A
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%1 IncRNAZEDCDH X 3ZE Z B ENFI X P AN TFERREE

WEA AN B A R (A ).

4 RESRE

AT, 55T IncRNAXT I 1) E AR A B
WFFC AL TR R R B, AJESIRRIZWI . T4
TEIT TR A H N AL I AT RE, (EAR IH A7 R SR VP AN
o i, REBAHFTREInCRNATEDCDH )R
KA, (HE SR TIASCL, S HRIEE AT
NI REIR R A Fpdt— 2. B2, K
IH &k Z I RIS R X DCD H AL A i IncRNA
FIE K B (PR DA B I PR SR B 36 E . 3 =,
H AT A 9T R B8 24 ] A4 B Inc RN A 76 DM B o f A4
1k, B TR B R B Inc RN A £E DC DY £ 3t i
R RIS B FRE. B, hEAGET
IncRNAS S FFIDCD I 7B E I B, =
29N 1 PR 6T R 2 T AN 2 A S T IR R IR
s 4. M2, IncRNACHEAINLEDCDH E 3|
ZREBENMEH, KRG RETHE
IncRNA A T 115 5 W 2% 5 7p 2438 P 1 40 2 18] AR
HAEFIAER,  CAHIADM B 3 A A B A v
B RIRTT AN
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