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5 £ YA, 10 LncRNA TUG1/miRNA-377 i& 1% ; KDM3A-SP1 2 1 34k 5 Sirtl P 4% Smad3/Smad7 7 ; miRNA-21 2 miRNA-27a 5§,
T miRNA-192 4% TGF-B1/Smad i % ; TGF-B/Smad/CTGF ##%; Sulfl /59 TGF-B1/HGF 4
RN A % 10 COX/LTs/NF-xB i % ; NLRP3 RAE/NA; NF-«B il #; USP22 /¢ 5 NF-«B i % ; TLR4 i #; LncRNA-Gm6135/

miRNA-203 3 TLR43# fifr ; Hey JH4% sEH JH 8 H 3L fk; ROS-ERK1/2
AL 8 NI N B -IncMGC/miRNA #8 3 ki sh S35 IRE-1/XBP-1 3 5% - P 5% 9 %7 38 ; miRNA-320a/AR {55 % ; 2o A ik

Wiz ETFB; SP1/PGC-1aif#?; Keapl-Nrf2 /-5 RICYIMDLAA Y 5 Nief2/TGF-B1/Smad 3# % /-7 EMT 4 i

PIRIRENTS 6 AN miRNA-2861 45 INS/PI3K/FoxO1 38 5 5 AMA miRNAs 415 P JIE B V7 26 27 15 e 4 JH - 2R JBE 4 M 32 AR 5 o
1% R miRNA-155 4 IRS- 1/PI3K/A kil ; AEHSMBA miRNAs R /NE LA EMT; SNBA miRNA J8#8 TGF-B/Smad i
5 5  RhoA/ROCKiH#; PP2A; AURKB/RacGAP1J4#E RhoA %% ; LncRNA UCA1MHI4NFET

.

TR

HoAbig 12 17 JRICIEE 2 N4 “PRELIN I AU ; Notchl M EL G BELAE G ; ¥ 1M MAIE R “M—B" M B8 R & TRk
VDR/RXR; ) B [ A7 40 58 BV 25 5 Klotho P44 FGF23/Pit] i #%; KDM6A-KLF10 /{5t 0] ; RUNX3

e Akt, JREBRE AT mTOR, WHELAM RN ZME M ; IMID3, & Jumonji 5458 3; LncRNA, KEEIE4HY RNA; NFE2L2, #%
P20 2 AHOCH T 2; miRNA-1931, JE4RH5 18N RNA-1931; LKB1, JFHB1; AMPK, BRiFie i IL7E i ; RAGE, gt ibsek
e Z AR Heparanase, ZFEHFZEF; LncRNA TUGL, KEEIETS RNA iR LVERE 1; Sitl, YUER(EBIEYHF 1; Smad, SmadfE [, H
28 JURY Sma MR Mad i 5 TR ; TGF-B1, FALAEK I+ B1; CTGF, 454RHLUVERIF; Sulfl, HAREEHS1; HGF, MHANMAERK T
COX, 4 ATMF; NF-xB, #%KHF«B; NLRP3, NOD#ESZIRE 35 USP22, 272 KAbME; TLR4, TollBE3Zik4; Hey, [FBEBER; sEH,
AR ALY KRG, ROS, TEPES; ERK1/2, HMMESMES I 1/2; TRE-1, AUBETE 20 1; XBP-1, X&45GHE M 1; AR, HHEEZ
s ETFR, WL Tz REABIWEAN; SPL, $EREM 1; PCC-la, T E LY BHASETE Y 321K y GG N T 1o Keapl, Kelch FEFRAS
WREAHDCEE 1T 15 Nif2, BHFE2MCHF2; EMT, ©R-mBHfL; INS, BREFE; PI3K, BEIRBEALE 3-0HE; FoxO1, SULHEF: S+ 0
W% 15 IRS-1, WEREZRIEY 1; RhoA, RasFIVFIERZHM R A; ROCK, Rho 3352 AE S F 1; PP2A, HABEERNF2A; AURKB,
WG B; RacGAPL, RacGTPEBMEHEE 1; LncRNA UCAL, KAEEAEAAD RNA JRIE b HEAHCHER 15 Notchl, FRZRIENLAGR ORI 1;
VDR, #iA=EDZK; RXR, MHEEIXZ/; Klotho, AKlothoEH; FGF23, MLl KN 23; Pitl, fWiEiaiAk; KDM6A, %k
PRSI R BLALAE 6A; KLF10, Kriippel FEFE ST 10; RUNX3, Runt HHOCH:SEHF 3,
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F4a 20172021 4 E K B SRRl 5L 4 0% B A0 PR B0 12 AN A b 22 25 A0 DG 5 100 E AR

WA THK WIRNE
HAEIGSE . 4+ 11 RhoA/ROCK il #% ; TGF-B1/PI3K/Akt i #% ; #P WA 1A miRNA 4 3 5 5 200 Jifd — J2 2 i &3 % 5 TGF-B 1/Notch i % ; Wnt/B-
. MTEE catenin 1B ; miRNA-214/PTEN i #% ; MAGI2/Rap 1 38 i ; RIP 1/RTP3/MLK L3l 4 ; TLKGill i ; AEG- 1/PTEN 2 25 fL R At
A IR 1% 10 ERSA S HME; AMPK-ULK1 8§ Pink 1/Parkin K #5 AL [ I 2Rtk “ A RS RMT-THT-"; Connexin 43 [ I3
% PI3K/Akt/mTOR HWE(E 5 ; miRNA-21 W4 H 1 ; LncRNA MALATI 4% [ W 45 BURZ 4/ 5 mTORC2-Aki2-
mTORC 1 {55 FREH 4% [ W3
RTG53y 274 SRR ) 24P ; AMPK 8 i

SR BB 3

SR % 2 Sirtl/NF-«Bi#{#%; PTPRO
5% ZH A5 5% 2 SHIP2{F55S; IRS-1 Tyr/Ser MR b My
SRl

HiAi 5  Racl-#h [ i Z 2 0% %12 ; Gail-KLF15# % ; ADK/Adenosine J4#5 DNA 1 54k ; HIF/IMJD1A/MALATI i# % ;

Klotho

1 : RhoA, Ras[AlUFFEEFZFEM ST A; ROCK, Rho M4 M 8858 8 288 1; TGF-B1, #AbAE KT B1; PI3K, ®is BhALEE 3-8 ;
Akt, R S ; miRNAs, JEHASHU/NRNA; Notch, #ZEIEMEALGEE ORI H; B-catenin, B-ENHEH; miRNA-214, FEHHILH/N
RNA-214; PTEN, #EMREG S5k IR AFIEYIERE ; MAGI2, BEAHOC S TG (L8 1 2; Rapl, RASHHSCE M 1; RIP1, ZIEAHEAEHERA
P 15 RIP3, SZMAHEAERE FIMEE3; MLKL, IRG ROVEIRLS S LK, BICE (B MAE; AEG-1, BRI ANME LR IR 1;
ERS, PIRMN#; AMPK, B RRIGILEE (A ; ULKL, FWS shif 1; Pink1/Parkin, (B2 8 1/E3 72 K44 ; Connexin 43, ZEME
B 43; mTOR, WILAIWFHINEZIEE N ; LncRNA MALATI, KBEIESAS RNA i JR 56 A A G S 1 15 mTORC2, WFLEh# & A e
FHEAEGW2; Sitl, JURGEEMEWET 1; NF-«B, KT «B; PTPRO, M EEZRBIREGZ A 0% ; SHIP2, SH2IUIIEMEIRN; IRS-1,
[ R ZMIEY 1; Racl, RasHIXHYCIWFERIRY 15 Gail, GEFIMHIME o LA 15 KLF1S5, BERFERF T 15; HIF, G HT;
JMIDIA, AL EALRE; MALATL, FiIRREEFERAHSCHE SEF 15 Klotho, A Klotho 5 1,

RS 20172021 4FE K [ ARFF 24 5L 4 0% Bl (A4 BRI O LR 0 Hh 5 25 FH A 95 10 H I 0
P I A Y i H % k9T N2

W PRI O LS 11 TGF-B1-p38MAPK-CREB i % ; LncRNA H19 5 H I . ARAEEE; IRBERGS; ‘il @EiE- ol
NF-kB il NLRP3 ZE/MATH B 5 miRNA-21/TGF-B/snail /519 K2 8] 5T 4k s RyR2 i o5 ARAfrdeii
B (UPR); NF-kB/HIF-1oili#; 1572 1 NR4A1/3 3005 3%

Wi PRI O WLET 24k 4 A UR I PR EE K IS/ARR 485 TGF-B/Smads-snail/CTGF 45 EndMT; O LA - AT 44 35 LA

BE PRI O LA 3 Caveolin1/Keap1/Nrf2/HO-1 38 [ ; Nrf2 il #%; IncRNA-PART1 4% FoxO1 [ Wik

T PRI O M5 A8 4 cGAS-STING i i ; Nef2 8 #; VEGF/PI3K-Akt/eNOS# i ; p38MAPK i

PRI 0o WE i 225572 2 NLRP3 #H/MA; P2XT7 24k

DRI o J LA AE 1 P B A4 AR NLRP3 28 #/MA/GSDMD 3

PRI 0 ) 5 vy 1 S JULZRE G PR J5 o 73— 1 e

AN IR S 1 CaMK II 3

WP O WU P 1 P38a/NF-kB il j#

. TCF-B1, HAbAEK 7 B1; p38MAPK, p38 225N L (I ; CREB, BRI OIS A LocRNA H19, KAEIESMIY
RNA-H19; NF-kB, #%[H¥kB; NLRP3, NODAEZIAZE13; miRNA-21, AE4ifS#/NRNA-21; RyR2, ZJEisz{k2; HIF-la, BREESHT
la; AR, FH&FEREZIK; Smad, SmadEH, HLE A Sma MR Mad 455 MK ; CTGF, ZE4FHLUVEK AT EndMT, PRI 78 B4k ;
Caveolinl, /NGFHH 15 Keapl, Kelch FEMFESMNEEMCEH 1; Nief2, #ZHTE2MEH T 2; HO-1, MLLFEAAN1; IncRNA-PARTI, K4E
R4S RNA ISR AR 1 FoxO1, XAERE SRR T O WK 15 cGAS, SRR S -MRH & B ; STING, THeRILFGME;
VEGF, M MNEAKET; PBK, BEISBEALEL 3-8 ; Ak, JR2REFIMES; eNOS, WM —F A G U ; P2X7, VERSRER Tl 7;
GSDMD, A ED; CaMK I, 458 ZAHIEE 3 .

WP SR H 530, FELFE 11,
2.4.8 MERAAEI A% AR NSFC B 10 35

B MmN AERK T (VEGF) K. HbE
R, FEILE 10,

2.4.7 HikomM Bk m  NSFC LW B 150
rf S 2 T OB R R S L L R AT, LB R
JE& & B AH AT SR I H 7 30, AL S S 20 A A
P, SRR EA B AR 55 7 T s MERRR IS R

o 2T OB R A R ST o, o R
PR DI RE BRI A SRR W H 6 3, LI &R P
(2 245819 R R A AR T D LB A B T R 1/
HIF-loa. (AMPK/Sirtl/HIF-1oc) 38 B, 5245 40 o 4%
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RO 2017-2021 4F[EIFK [ AR5 5 5% B AW R I AE 20 v 1 245 R G IF 52 300 H 1

S e T H AR WF5E 25

T PRAS 17875 725 8 VARG IAE  R L GE  IRF2BP2 A AR W ER (G ; TLR4/STUBI/TFEB i %5 5 A W MR AN fET
AMPK/TXNIP; AMPK-TFEB i #%; NLRP3/COX-2 iFEZ i

W DR Z sk B AL 6 miRNA-216a-5p/Beclinliffif#; oxLDL/NF-«B/CD36ifH; Sitt3/PKM2/-FHECIHESiRE; AMPK/Sirt1/PGC-la

PESRALA T NETs s AMPK/ H W/Drp 1 2 P K A0 SRR s A -5 Slit2/ACE2 i %

R 145 P B 42 005 5 NLRP3RJE/IMA; 5-LOX; PPAR-y/NF-«B ML

B DR I 54k 4 Hippoilif%; Sirtl/KLF4{55; Klotho J&#% FGF23/FGFR4/PLCy il 4 ; TRPV1/ Sirt1 il
BRI 115 2 A 1 RhoA/ROCK i@ ¥4

DR 99 S VAR AT o i 1 MEREGEE

. IRF2BP2, FILFEIHTT N F 2454 % A 2; TLR4, Toll#:%Zk4; STUBL, 4 FfEIRZ M STUBL; TFEB, %% FEB; AMPK, MRF
PRI UG ;. TXNIP, B AUA A EAE & s NLRP3, NODFEZIRR13; COX-2, A ANE2; miRNA-216a-5p, L4/ RNA-
216a-5p; Beclinl, FWECHEFIERE Atg6 [F] R Y ; oxLDL, %A LIV AR T; NF-xB, ¥ «B; CD36, NEMFRHLNIAG; Sirt3, VIER(E
BT 3; PKM2, NERERIREG M2 2 ; Sinl, JEBIEE T T 1; PGC-la, i S ALY MG S 0G24 y 2T B F 1a; NETs, sk
RN MMM L s Dipl, BB FMCE M 1; Sli2, PRSI F2; ACE2, M EKEHLRM2; PPAR-y, A LYREATEY)
G2 K KLF4, 448455551 4; Klotho, A Klotho 2[5 FCF23, LT ¥ 23; FGFR4, JZFAE4NIE N 132 K8 1 4; PLCy,
WENEHE C-y; TRPVI, WRISSZORHLAI AR A 1; RhoA, Ras [RIUEIERI SR As ROCK, RhoFH X 35: HMEUIE R 1130 1.

F7T 2017-2021 4 F K F AR =HE AT B AR IR 1 22 2 Gegei v B2 25 A G 5t B R TG
PRI T F A WFE Y28

DR ] PR 22 13 TR L RS Sy 2 R RN F IR IR SN s PIP2 42 KCNQ2/3 3@ I ; “ACA I #ig;
MAPK 38 % 6 72 B R ANML 3G Ak 5 AMPK/PGC-1o/Sirt3 0 B PR T 20 R A4 N 345 LncRNA-miRNA-mRNA i
#%; JAK2/STAT3 @ #%; T i A 32

R 1 i 11 WEY- -l Rho/ROCKEATEALIAS LS ; FCF21 405 AMPKH % 5 3144 HUR IR B AU 2R s Sin3
VPR KL 3 RCS-AGEs-RAGE %l ARG A5 M- HURAR” ThagHh; 1655 S WA 2% miRNAs;
Spl JHFEFE N mylk1 20 A 2 WAk

BRI IN N DI E RIS 8 ST E I 1; Drpl/RIPK2 38425 IncRNA-PVT1 443 miRNA-106b/ATG 16L/LC3 3 4 ; mTORC1 477
RS TEHEA s EIB T 4E M IR/NDRG2 55 “iE B -0 E -~ %tk
Wi PRI I & AHRIE 4 AWl CLOCK/BMALT 38 5 KYN F FKN BGHE % ; Wnt 5 Shh U5 5 22 BEAE A5 AHN Z #5142

CEETE IS

e PIP2, WEIEMEALEE4, 5-Wifk; KCNQ2/3, —MHIES 1@l ; MAPK, 2225050 i ; AMPK, JRHFRRIGILIE MRS ; PGC-1a,
T AL ARG S W S 52 R y SR B Lo Sin3, TUERERIHTTE 7 3; LncRNA, K& RNA; miRNAs, JEZASHM/NRNA; JAK2,
TS BRI 25 STAT3, 0% FF 5 Rho, Ras[FEFERZ W ROCK, Rho#H5CHE MR HEME HIMEE 1; FGF21, JRZFAEdi A= R T
21; AGEs, BALZOR™Y); RAGE, MBI bZR =YK, mylkl, BREVREEMES 1; Drpl, S EMEEN 1; RIPK2, ZREAE
2RI ARG 2; PVTL, JANMR AR5 5 A 1; miRNA-106b, JEZRA%H/N RNA-106b; ATGI6L, FWEAHSCHE T 16 /&, LC3, Ak
PRAEMIMEE G M 152683, mTORCL, WiFLaH MM RZLEAEZEGYW1; IR, B EAHE; NDRG2, N-Myc FUFHT 3K 2; CLOCK, &
AT IS s R s BMALL, D52 s 8 M 1 KYN, RERERR; FKN, ANENEHE T

RS 2017-2021 4F [ 5 A SRBR7 L4 BT DI AOBE DR i 1B B b B2 25 ARS8 0T H 15§ 20

PJp Al T H % G ES
bR 1 TR 15 IiE R BE-PPARY YL S s Wil B BE-SCFAs/GPRA3-I7 B BN s "Bt s il B RE-SCFAs-GPR41/43-GLP-1"

i ; TMAO/PERK/FoxO1 i % ; SCFAs/GPR43/NLRP3 %l “BRE-RAE" W% N7 il @ #E-LPS/TLR4/
NF-kB RAEH s T ER-TCRS i fi%

M s g 1 A A 2 TLRs i

WE PRI /N 2 /NBILCs; 1GF-1R/PLC-B2/GLUT2 i
B L A RS 1 W EREDS

R o 86 B e 1 DU 1 R o e R o) Gl e P 2 R e

. PPAR-y, T S bW B AAYE5E M) iE 32k ; SCFAs, JHENRNIIR; GPR43, GHEMMIKAZ{K43; GPR41/43, G AMMIKAZK41/43;
GLP-1, R IBEREMEIK1; TMAO, %L =H&; PERK, & [IUKEGRAE NI FoxO1, SCKHER R F O 1; NLRP3, NODHMAZIA
HEH3; LPS, JEZHE; TLR4, TollFEZ{Ak4; NF-«B, ¥ T kB; TGRS, GEAMEBCAHHMRZIKS; TLRs, TollBEZ{K; TLCs, [EA MU0,
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RO 2017-2021 4F [ FK A ARBh 5 5 BT B AW Fs B Ik 2R G v B 25 AR SCTFE 0 H 17 20
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Analysis of Diabetes Mellitus-related TCM Research Projects Funded by National Natural Science Founda-

tion of China from 2017 to 2021

LIU Tianyuan', LIU Yage', DAI Xuan', LU Meixi', ZHU Ruyuan', GUO Shuzhen', WANG Lili*, ZHANG

Dongwei'
1. School of Traditional Chinese Medicine ,

Materia Medica, Beijing University of Chinese Medicine

ABSTRACT Objective

Beijing University of Chinese Medicine ,

Beijing, 100029 ; 2. School of Chinese

To analyze the diabetes mellitus (DM) -related traditional Chinese medicine (TCM) re-

search projects funded by National Natural Science Foundation of China (NSFC) from 2017 to 2021, and to explore

the research status and development trend of TCM interventions for DM. Methods

The NSFC database, MedSci,
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and the Scientific Research Z Library were searched to obtain the DM-related projects funded by NSFC from 2017 to
2021. And the information including the project funding amount, Chinese keywords, medication and treatment princi-
ple, related mechanisms and research objects were collected for statistical analysis. Results In recent five years,
NSFC has funded a total of 1546 DM-related projects, among which 324 projects were involved with TCM. The analy-
sis of medication and treatment principles showed that many projects have explored the anti-diabetes mechanism of
Buyang Huanwu Decoction (#hFH3i% 3% ) and Tangshen Formula (5% 75 ). Analysis of keywords in Chinese (Eng-
lish) and the research objects showed that type 2 diabetes mellitus and its complications were mostly studied, and the
most common ones were diabetic nephropathy (104 projects) , diabetic ulcer wound healing (17 projects) , diabetic
intestinal microbiota diseases (15 projects) , diabetic peripheral neuropathy (13 projects) , diabetic cardiomyopathy
(11 projects) , and diabetic encephalopathy (11 projects). In addition, autophagy pathway, inflammatory pathway,
endoplasmic reticulum stress, mitochondrial pathway, gut microbiota, oxidative stress and exosome pathway were
most commonly used to explore the mechanism of TCM in the prevention and treatment of DM and its complications.
Conclusion In the past five years, most of the DM-related TCM projects funded by NSFC have been designed to
explore the mechanism of clinically effective TCM compounds in intervening DM and its complications. The cross-
integration of multi-disciplines and multi-technologies will also be beneficial to promoting the basic and clinical
researches about TCM in the management of DM.

Keywords diabetes mellitus ; diabetes complications ; traditional Chinese medicine therapy; National Natural

Science Foundation of China; word cloud
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