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Analysis of the Mechanism of Astragali Radix-Rehmanniae Radix in Diabetes with
Deficiency of Both Qi and Yin Syndrome Based on Literature and Network Pharma-
cology
HOU Yaqgiong, WANG Hui, GUO Yankui, SONG Xianmei

Abstract: Objective: To explore the prescriptions for the treatment of type 2 diabetes mellitus (T2DM)
with deficiency of both gi and yin syndrome through data mining and network pharmacology, screen out
key drugs, and analyze its mechanism of action using network pharmacology. Methods: The qualified
literature on the treatment of T2DM with deficiency of both gi and yin syndrome was retrieved in CNKI and
Wanfang databases using professional search methods, and the prescriptions were extracted, and the
drugs in the prescriptions were analyzed using Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform (TCMSP). After screening out the key drug pair of Astragali Radix—
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Rehmanniae Radix, search the components of Astragali Radix through the TCMSP platform, collect the
effective components of Rehmanniae Radix from the literature, and use the Pubchem data to obtain the
components of Rehmanniae Radix. SMILES is imported into the structural similarity prediction target
database Swiss Target Prediction to predict the target. And through the herb platform to supplement
effective targets. The network topology analysis is carried out by using the Cytoscape 3.8.2 software, and
the network diagram of "Chinese medicinals— components— targets" is constructed. Use GeneCards and
OMIM platform to obtain disease-related targets, use "VLOOKUP" function to match target gene name,
and screen drug and disease intersection genes. Venny software was used to obtain the intersection targets
of active compounds of Chinese medicinals and diabetes, and the protein interaction relationship between
the intersection targets was constructed through the String platform. The enrichment analysis of GO
function and KEGG pathway is carried out through Metascape platform. AutoDock software is used to verify
the binding ability of active components and core targets through molecular docking. Results: According
to the network pharmacological analysis, 16 active components of Astragali Radix— Rehmanniae radix
were obtained, and 555 targets related to the active components. There are 4 458 T2DM targets and
310 intersection targets. GO enrichment obtained BP4 952, MF717 and CC387. There are 289 pathways
enriched by KEGG, mainly involving AGE-RAGE pathway, IL-17 signaling pathway and TNF signaling
pathway. Conclusion: The core drug pair for diabetes with deficiency of both gi and yin syndrome is
Astragali Radix— Rehmanniae Radix, which can intervene in T2DM through multi- component, multi—
pathway and multi—target.

Keywords: Type 2 diabetes mellitus; Data mining; Deficiency of both gi and yin syndrome; Network
pharmacology; Astragali Radix — Rehmanniae Radix

Bl PR R s A AN KA EAR M SR R 2 THAMPIA IR, [NILATST T2DM < 7 1

— £ LIS P i D 3 TR Rk 1 A8 5 2R S A
W 8 DR T 55 % ) L R AN T T DT 528 7
B N AR B B RO T, AL 50 rh BR 25 XH R
RAFRITRCT | K T2 R RTE . BRI 90% LA L
SRR 2 BIBE PR (T2DM)Y, AR (Hp I 2 AU PR
TP TR (2020 400D ), R T BURER AR YT 7 2
PAGN, HREEIRIT R T2DM 43 = RUHEIE : BRI |
AP AR PP (R EE N REEE) 20kt b s
BRI TR AL BN AS, RPN ER” P R
P m IR HUR A, T B R VR Y B, i TTH
EARBUEREIE, PR BARERFA, iR a)E
TRPRAEASEAPIRE R B o T 2= B BH P i B B, ABE A
PORITAE, BASAE H A =B L BH, JCBH 5 LA
2T HIBHPIRE o BB P R GIE B A R v fp 2
A, LR TR RO A R R S 3. R
WA 7 B e R R e, B P R A5 Sk

RS b R 257k B R
1 SPEARWEER T2DM #iEE1E

A [ R0 R AT 7 6 O ARFEAE Rl K &R
GRIMAFE 2022 45 1 A LISk, BNk zi4
BB H I 21 PRIFEIE IR YT T2DM LY 38808 B Ay AH 1o
UERYAY SCHR o AT DAL & VE 253G 24 0 ) IR TR AN
APER TG RAL, HEBRAEAUER LLAR i At
UEHRS RN S W) S e R SCmk o M B R R R
SU=(“HIRHE "+ I8 7+ “T2DM” + “T I DM” +“DM
I7)x “SME", I FERERNCBERE or
“THIE” or “T2DM”or“T I DM”or“DM Il ”) and “’<. Y]
Wi ) o ABAW R R R CR T S AR iE Y Jr 57
3951, Bithey 217 Fh, AT EART G IHEST
%5 (TCMSP) v3.0 Xf 25 ik 7 5041 . it d R gl
/LI S QI STWIIRIE 237 ¥ /i
1.1 YRt i TCMSP 20, S WIREIE



FRE 2023E5HESSEEOM
- 14 - NEW CHINESE MEDICINE May 2023 Vol.55 No.9

TR, FHEGBURTE 2% ) 25, k1, &orlt
FRAEAUE R, A — R rh 25 1 D7 0 R 5 R
Ji R Y AL

x1 SPEAEREAEY (BREYIER=2%)

PR R Wi (%) A7 (%)
R 311 8.12 78.73
Hh v 214 5.59 54.18
iz 185 4.83 46.84
D 182 4.75 46.08
R 169 4.41 42.78
& 156 4.08 39.49
HRT 153 4.00 38.73
RACKY 150 3.92 37.97
S 102 2.66 25.82
I 102 2.66 25.82
hiZEs 101 2.64 25.57
R 99 2.59 25.06
L 82 2.14 20.76
Tt 81 2.12 20.51
K% 80 2.09 20.25
BORY 79 2.06 20.00

1.2 RBEAM RSB PR A 0 A R =
80%, ZHFREWHR 30% (ZFFANECH 118 4>) 1] 15 2]
8 MW A, B -HIER N 180 KB T 7,
T2 A IR B 5 Bk 0.84,

1.3 BES B TCMSP E4 “HHIH™ Fi
CEET” (SR k—means B EE+ R ) , BER
BABORE N 3B, TSR] 3 MO HYIRE,
REWARE AL 59.75% MY AG Ty W HhH
gy, B, #4, H3MBLdmanhs 24
HRE A R - R AT IR A B ORI SR AR AR B
K1,

1801
150
120
904
60

30

30 60 90 120 150 180

B 1 SHmELGHRLSTE

2 MEHBEZFSNER-MEAXEST T2DM /EA
HLH

M BEAZ P a5 R A vl g, ARSI R R R
fdf IR e = 25 W0 BT EE, (R 8.12%, i
PR 311, 505 N 78.73%; —Lh b5 FI(E
FTHE, M8 (LI >50%) . 7ERBRLNH, 1%
BEEGEZGT, ®E a2 E T 56,
HEMEER RN 0.84; ORI =8ER, 2 MO
TR . B EG XA S DR - B
20T 41 G AR g BT T R R o e A L R Y
M FNEIFER, WFFE B . B2 X 5 1 2 b
BT FIRE DRSS Z A DGR, AR X,
21 HER-MEHAMMAMHE @i TCMSP F {1
FEEESY, WE 0B=30%, itk DI=0.18, 14
PG RO JF i H MOLID 548 - vk 24 i 434
PG A SO M B RO ), Iz T Pubchem
KO8 PEARAT B 4 SMILES . 5 A B 45 A4 AR DU 5
T 5 8045 22 Swiss Target Prediction THINHL &5 . SR)5
3 herb V-5 4 FE M BA R A, )5 A uniprot
Bl P2 T AL B9 Excel Bl A%, 2 “TRIM”
PREUEACEAE, (FH “VLOOKU” PR DL it 5 A
o A B AH 5 SCHR R 78 AR DR BC B 1) BE R 24 .
. LA A B Ak S Ly A G HE S B R
Uniprot Z04 = , XJ HLaEA7 3 B o JFFI A Cytoscape
3.8.2 fF H AT AL
2.2 PERRFRER ST R R AIRE 12 Gene-
Cards (https://www.genecards.org/) Fl OMIM C(https://
www.omim.org/ ) V- {5 3R BB AH JCHI A5, 95905 44 PR EX
“Diabetes” &y JCH A RAH CHL AL . IREX RN
“human”, i “VLOOKUP” R4V e #0 1 FE [H 44
F i 1t s FE FE I . M Venny (https: //bioinfogp.cnb.
csic.es/tools/venny/ ) FR 4R B 24 1% M AL & W VB R
SUEHEPRIRG IS SR A, BB - R R IR
MRS A
23 EHR-ZAREEER(PPI)MEEHKE @
i String (https ://string—db.org/) 15, FASZHERENA,
XF 5415 (homo sapiens ) . MUz =1 BAR 0.9, FRUEF
HAENT A, BREREEXRR, SSRFA
Cytoscape 3.7.2, £+ “network Analyzer” ., HX Degree
EA) A5 A8 L, BC At CC R 25 AR A il
SEARIED 2 T 25 5B AR OB R



FihE 20235 5555508

NEW CHINESE MEDICINE May 2023 Vol.55 No.9 15
2.4 GO X KEGG E&EHHM FIH Metascape (http:// 5 Ff, 35T T M B 15 M 850 % 107 A9 #E 85, 555 4>

metascape.org/) -5 #1T GO THE . KEGG i % & 4
g, TR SRR S S ASI R T, XN
“human”, 5% & /N & (Min Overlap) & 3. p {HHX
0.05., HMRIRAEE N 1.5, IR Hras BTk

25 EEK-MEXEASEEZBRNS FXE
W 25508 SCHE I o0 5 SR AT X R R, A
RCSBPDB (https : //www.resh.org) B g 1 T 2 T A%
¥ PDBID (19 PDB A% X, i@ PvMOL2.2.0 11
ZBRIE R TS EAA . FIH TCMSP i 22 3R I O
PRy, FAE Pubchem (https : //pubchem.ncbi.nlm.
nih.gov ) BCHE 22 R 2% 0 808 3D A5 IY sdf A2,
i i3 OpenBabel3.1.1 #AF 5% L mol2 #55X . F]H
AutoDockTools1.5.7 BRAF X AZ 00 ¥ 5 S AZ 00 43 i 47
fnE . R RATECE . i ROOT Z8#84E ., fem A H]
AutoDockTools1.5.7 #4475+ X} Heis 55 5 43 #r
B % B2 “Local Search Parameters” , Jf {5 Bf
OpenBabel . PyMOL 8458 s XA Ak 5 73 1%
TP i i

3 MEHEEHWER

PEAMR A 2245 AT B 4 458 AWEFTIARY TR ARG
AR o R B PO B RO 1Y 555 A SR
FRIETF A OCHY 4 458 DEEAT, AT BUE AT R]
AL, LI 2, TR B2 PRS0 Z (R
310 I [E LA

4184

(88.2%)

E2 HE-HE5 T2DM LEHREFEEE

32 BR-MEEMUEMRS-B= WK 3 FH
Cytoscape3.7.2 F4 FE B [ - MU 85+ TR IR 1) “ 259 -
oy -4 R WAL, B AT RIEARER 7 S HE

NN

31 EE-MEMAWE (TOMSP TRERKE- 8, JEE 5SS AL SENREEERS, ST
d =HE H ypit Tk AE g WS A, MR, £ G , ey
. . . .
Hb BT 25 %) 14k 27 B3 I 2E AT 0 BE (1 E 0B=30% 11N 5 W 0GR 3E3 5 AN s
P b i xel Hin N N 7N iy O
DL=0.18), FRUCHE FEIEMER> 11 Fl, Mg iG o 2 A2 3 573 AN A
—\. ) B2 ’ = l £, 13““ N I ﬁ;»\\o
S & B 0 660666056606 068066680640640
G Dol bt o bt b bl
Y 6ot ot odo tbotoebtd H@s  HO4
P e s e e e e s e e e T e T T
e e e e s e e e e s s e e T e T Has H@s
e E e e e e e e S S S e S s T ST T
e+ & & 2 X 32 L XX 4 L1 s
et 0 ¢ 6 00 ¢ 0o ot ob et oot & Hae
ANKS4B ARLGPS IFF1  MADB  NGAM ANKRAZ RUASE! Pigas3ps ATPI32 MapkGpst DLLI  NKX3 PRSSIz PSMCIF THED NCOA2 ERBBS NARSz SLOIBAS PIKICG PRSI  ARPIN ~ BAAT HQ
SD A& A4 X X & X L XX X & X & &2 12 L X
. sbe e D O D 0 0 & O 5 000
- O O b et |-.o @
e e S S RS S S e e e S e S
At ot st D b 6ttt 0o
D3 o o b 0006060 6000506600 Hatt H1
OCAFS «ANK4 GLFB OPRD1 VEGFA PPARA ONM3  SHMTI ADRAIS TANGOE INSR  ACYS ORD4 DIOT  COMT HMGCST UTS2 RP.Z7A  PKIA  CONB! FASLG  KONAT  SRDBAZ I‘.7
S S S S e e e e e e s e e e e e ==
GRIN38  GOTI TOP1  TONSL DLGAPS  ALAS1  MAOA MET  NFE2L2 DHTKDI ADRE2 SLC38A3 OLR1  RASSFI PIPOX CHRNA3 CES1 GLYATL2 ASCLY SLC22A5 FBP1 Opmi.
D O O s et o0 bbbt
PN PO CSSSE eSS o]
PSS ROEOORESECSC =D S
PRI S SoMT oIS
PP OO G S G G B8 S0 £ S & G 0 G £ S & & £ & A
S &8
“—ZH— = ” 5
B3 “ZY-mao-a” MEE

3.3 PPIMgiE UK 4. FIH String T AR
, W E X4 (homo sapiens) . B =1 B 15 B2 0.900,
e A i 5 R IR AN A5 SR AR Cytoscape3.7.2,
PEPE “network analyzer” , 15 %I M 4% ¥ Fb 24 = B AE

Bl 15 130 5 501 034 4531, BE#E Degree {H
) A P RCLL B, BC AT CC Ry AR B b A A
o M 5 3 A2 00 B A B i, A5 R0 B B SR
TP53, AKT1. TNF., JUN. IL-6. MAPK3,



HRE 202345 HE558%98
16 - NEW CHINESE MEDICINE May 2023 Vol.55 No.9

SRS S N

iDAC2
g2 & o "MECR
MUPT ogl> revs ADHiC ARG2

4 FEE-#ETH T2DM PPl M&HE

34 GOILNEEEESITE KEGG BREENHT W
5, BAZ 4R S VEAT GO ThARER KEGG & S50,
GO EHEH153 BP 4952 4, MF 717 4k, CC 387 %,
H GO W HEDIRE T WA B i) AR Wi f 2
PN B FRAKE L AR AR R
L AR XAk 2E R T RG22 W5 0 BN S T . T
Dife BB W RILAMRES & . 2RI 8h . B
T S i L R AE A A 4
BV R . BEGEEA  BEIXIE . R E R, 2E
fl 557 TH . KEGG & 15 2 289 4%, MR A
N LogP {H . WA, FEFEH , FiiEd 10 4%
fFaids, I Tl ks i, s 6. B r-Hi
R AB E AR RS T e 5 AGE-RAGE i . M
YA 2 (L) -17 {55 . MR SRIE R 7 (TNF) 5
S AYRNGE R eEBUE-TE AR . b
2SR RIS DL S NS A0 B B A G

35 HFxE WE2, K T~11, HEE-HET
MR M 2. L . 7T-0-H S T &M .
= T MR M PPI W 4% b B R 0 R4 R
TP53 (1gzh) AKT1 (7nh5) TNF (7ta3)

JUN(1jnm) . TL-6(1il6) . MAPK3(7nrb) #4743 FXF
IR, Z5R %R 2. MG S A ZHZ 56
<0 I, ACHE A S5a Y Z E A L A1T4,
G GHARE<-1.2, MRS SEEEAZ

(] PR X 20 P R o AR IR o3 T W 42 45 R v R A 2
G <=5, "TLUA RS P R Sz ) B B Y
EERE . AR B - b R PO 1 T USCR B
U, 5 SCHEREAIR A28 A 25 R AHAT . 3R 2 BRI
F— B Y581 FERS A6, BRH R
— R SRR LS A AR, XHERSS A REIUDN,
KA WS Z B 25 AR5 . U &
BRGNS, BB > -5 BUXTHEEE IR KA
SR X LS, A5 B0 P 138 o3 ok
Pymol AT AT AL R, Wil 7~ 11,

GO Results of Three Ontologies

response {0 drug
fesponse to nutrent levels: | K3
reaciive 0xygen species metabolic process [ 9
response to oxdative siress L
cellular response to chemical stress:
esponse to metalon
response to ipopolysaccharide
response to molecule of bacteral orgin
response to reaciive Oxygen species
cellarresponse lo oxidativ siress
membrane raf
membrane microdomain
membrane region
postsynaptic membrane
plasma membrane rat
caveola
integral component of postsynaptic membrane

intrinsic component of postsynaptic membrane

synaplic mermbrane

ligand-activated transcription fator actvity
carboxyic acid binding

amino acid binding

organic acid binding

RNA polymerase I1-specific DNA-binding transcrition factor
binding

DNA-binding transcription factor binding

drug binding

antioxidant actvty

0 10

20 . 30 40 50
Enrichment Score

5 WEK-METH T2DM KBS GO ThREERSTE

Pathway Analysis

Fluid shear stress and atherosalerosis 1~~~ o Count
.. i ] i i ® 30
AGE-RAGE signaling pathway in diabetic Complications - - = @ = | ®
Chemical carci is — receptor activati . @ «
! i i ue
HopaliisB1 @ P t0600-17
IL-17 signaling pathway = - oo oo 2070816e-17
H 1.380544e-17
Human cytomegalovirus infection{ @
6.902720e-18
TNFsignaIing palhway-- ® o A 5049048627
Chemical carcinogenesis - reactive oxygen species .
——
18 21 24 27

Enrichment Score[~logo10(pvalue)]

BEl6 HE-HE T T2DM XE = KEGG Rt EE S HE



HiRE 202345 %558598
NEW CHINESE MEDICINE May 2023 Vol.55 No.9 - 17 -

B 10 IL-6-LLZsE}

R2 HE-MWEZOESSZROEBRASFHE  keal/mol
WEY SO RS HihRE

&Y

AKT1 IL-6 JUN MAPK3 TNF TP53
Witz %= 81 -66 -7.6 -67 =70 -7.3
T-0-PIFTFHE -66 -64 -7.1 -60 -63 -6.7
V- TR 47 40 -49 -40 -41 -38
1L 79 72 -84 -67 12 -17
4 g

W26 253 BT iR, B - 25X v A
TEPER A 16 7P, FZMsr AN R . IR, 7-
O-WHESTHE ., yv-2E TR, Wk ERR TH
% PUEALTEISN, AT LAE 30 o A A ok
Baag db/db /N BRI B 5 2 AR PE R B R AR 515 5,
T A 38 2 M e W . RV, A R 2K o R o A i
Pt 1 ) 700 T L 3 A o AR A D (AR 9% 4 il 3k
AR, WO AR R, s —RIIIR
I KA REAR o A, A R Y R P O R
AL 3 O CaMKKB/AMPK 18 % F i 15 R {5 538
B, B ATL PAT A0 i eE A W B, DT 3 3 BRAIG
OB RS, 2 B £ 34 5256 rh AR AT LA 24
S s R R s T IR, [) B 3 T AR R PR e
KEVE R, X B R s i Al i) s BE A 2R B 5 1
P, y—Z T IR W] s GSK-3B/Nrf2 38 [k [
PR, TERE PR S AR rh B A

B9 JUN-WLIZEmE

11 MAKP3-LLZE}

by 1853 166 A5 ol AR BB 200G S P b . T2DM K
& y-2E TR RS, R BEAREELEE 3-
WA . A B, T E2 HCHE T 2(Nef2) A
KA B, BRI 3B (GSK-3B) K K T
R, A R KA 2 s,

PPL M %% [& 4 7% TP53. AKT1, TNF. JUN,
IL6. MAPK3 8 B -Hb B3 25 %0597 T2DM 1Y SCHEHE
Mo BUREFSE %, TPS3 nliF A A K5 . 21
M T A, S5 A E T, I
R 1k T A I AR M O M AN R =R
KA, Z5RRRASRETY, AKT1 fEZ RSk
ik, Do, Wi R 20, BBz S 50
KANIEFE . ATK1 J& IRS-2 e 5 n9 5585, ¥t
JoR 5 Y TRS-2 JTE J5 L iE A A A A A
SRS B 4N MO B4 B BT AL e A, ATKL 5
TSC22D4 AHEAEHRT, BEMRRARYURRITIA AKT KT
TES AR i SE b i R Ak, I 1 IR ) 2R SRR O i
PR

TNF-o Z2EEM RN T, S 506N 502 V1
PR, AU AE T R B TNF-a 55 Rk
PoRSE, ELA BN M TNF—o 55 5 454 0 F5 RORT
FIHREAAEG, FlAE TR, R T2DM B35
ML TNF-o KT X R T2DM H 3 1L 7
TNF-o 58 % EZMAAMKE, TNF-a FFEn, BHE



FRE 2023E5HESSEEOM
- 18 - NEW CHINESE MEDICINE May 2023 Vol.55 No.9

HEE TR, &0 BB I &A1 AT getE T & .
H T2DM 8% i 7K F- 2= 6LK 5 TNF-o £27E
AHEPE", WFE A B, Bt ] c—Jun, c—Fos 3
Rk, T AP-1 K, Al R E PR R B
Fe I RESA, LA & B T2DM f8LAME 1 JUN
B3 R A FEAIK, JUN 5 )L T2DM % b AH 5™,
IL-6 & —Fh Z U Re V4 ¥, 5 T2DM A EEE
FEEFADG o 1L-6 JE KT 5 2 T2DM [y 37 il
W T, POAR S RAE . S ZHIBTLA K B 41iET)
REFRAR & A G, AP ZFEEREIE R 1L-6 HA
PUARAE FHITBENS A0 A A A THOE I R AR
FH] T2DM B MG -6 Siy ik, H5 5 NEH
PifE A

KEGG Y3 I & 45 R /R, 5 - B 1 ik
PRI IS S g 2 5 AGE-RAGE % . 1L-17 13
S, TNF 5 5l S5 . AGEs J&7E R MR 5T
AR, AR AT B A A B A i R
HAHL, Wkl “BEREE”. RAGE J2—Fh HA 4y
IR A UG FFN Z MK, S 40 1w o Hh e e Bk i
HBRIEH I — A 2R B, TEARZPNE I &
AR SR R EAE R . VF 2 A0l N B A0
L c /R S N 11K = =10 AN = 4 N = e
JL L TR A B AN 2 o 240 M Y R RIS AT UL RAGE
FIZFEIAR, B MR RAGE AR T, Heny s
IR S BB RIS I, RAGE H W 6351, AGEs-
RAGE 15 53 i vl LIS T 5 515 508 B0 45
p38MAPK ., NF-kB SEIL[R 2 584N 5 R AE, 5]
A HE PRGN A I A AE™ . IEAh AGEs—-RAGE {5518
BT DI R - R Bk R - E RS, (R
M3 P B G A, 3 P4 (ROS) A A s, AT
T B AR A R 22 f SR T D TR DR
— B S A S R ) RS . R RTE
BRI & R R S EZI A . TNF-o 13T £
P55 SR AR 5 | R A RE DR T e B e 5 41K
INK {5530 % 70 JIE i 5 | 178 Jk 2 241K v e S A
F, i TNF-a 7] UG INK. TNF-o 38 738 135 5
SOCS FJEM 51 SOCS3 [k k2 540 R4l 7
Xof 5 AT Al A . — B A (NO)FE s Y
— A AL A A (INOS)/NO 15 518 s & 5 5 5 Z 4K
i, MSFRIEFET . IRF A A A S0 B 405
Y, R T2 B 40T E A B, 1 TNF-a

HTNF—vy o] DL 5 S L6 B 8 LA iNOS 33k,
AL NO F=24E, T80 S RHPT, JHEaNF %
iE R L OBE o K i B T B B B4 ) RE R A
7E T2DM &9 Hie 29k 5 E L WA/EH ™, 1L-17 78
T1DM F1 T2DM (&35 By i a %5k, T2DM 3%
JE S T IL-17 MRk s ™, AR RV, 1L-17 7]
AEAE I G NF-«B 3@, A SRAE 0 N 7R %
ik, AR R AR A TNF-o 953006, AT
il AR S, RS RPL, &5 S
T2DM )& R e,

AWFFERT I 20 A [a] BEAR AL J7 SCHik i K 28 ATZ
i, G G YT S P EE AR T2DM A% 0 24 o) 3 1~
MR 3E A 2% 2 3 A B A B R - 16 NG
PR AT, T P B A3 A DG HE A 555 > T2DM #E AN
4 458 4, AHERLLE 310 4. IR X R A
SO A5 B0 2 A i B TG . GO & A rp
53 BP 4952 4%, MF 717 %¢, CC 387 %, KEGG &
A6 15 538 i 289 4%, FEW K AGE-RAGE il % |
IL-17 {5538 % . TNF (550 5, om0 - o
A Sy . 2 2R T2DM
S W

gi b, At R AR AT 2 253897 T2DM
AW IERY  E AT R, X RS R
(R A% U 25 ) SBE AT I 245 205 B2 43 B AR 1] B E, 48
NYAE AL RN Z R iR A2 . FoE 45 R aE
it R P S 2967 A R A T2DM (5 S ) OF
Ry AP B A S B R S I A L 4 i 24 a5 1 B
W=,

(52 3CHik ]

[1] BEmEl], ZEaaS, TR, % FET MY 2 ERSTT It 2 7
BRI IAEFIRLRIL L. 2= m RO 2 (AR L 2022,
31(1): 15-23, 34.

[2] AR SRR A 2x. v E 2 AU PRI BT IA TS R (2020 4D (]
rRAERE PRI ZLAE, 2021, 13(4): 315-409.

3] ZZVE PEARFEEM. Jbat: PEPEZ B RGE, 2015,

[4] =205, R, TZ2u, SR MECR PG 2 SO RO R IF S
JE[J]. EFREAR, 2020, 42(6): 618-622.

[5] wAlte, g, LR, A LR xR IR R B K
B 30 R A S B 05 0 PR VE I, g deak, 2018,
34(12): 1041-1046.

[6] XU, KRR, 225, . -2 TR A WG AT 5 ok
JE[I). BRI SRR, 2022, 37(9): 2167-2172.



FihE 20235 5555508
NEW CHINESE MEDICINE May 2023 Vol.55 No.9 - 19

(7] ZEHEAE, FIORsR, FhEEy, 45 2PEEIKER AR E ARG MG
TP53, miR-222-3p 5W/E R R[I]. o EAGUEC I A48 BE 2% 4%
&, 2022, 14(5): 571-574.

(8] FERT:, sKIESE. S5 PR ALIRY MR IR O LG 1 100 24 24 B
FERBFFE]. E P E2GBGE AT, 2022, 20(17): 81-84.

[9] FBIGEE, K&, XE, & AkUKFLE PCOS B3 H 9281k K
5500 5 ZARHT A DG VAR g ] R A A PR A, 2020,
35(5): 966-968.

[10] DEMIR S, GRETCHEN W, ANNIKA W, etal. TSC22D4 interacts

with Aktl to regulate glucose metabolism[J]. Science Advances,

2022, 8(42): eaho5555.

UG, 2R, MR, 25 Caveolin—1 £ H AR I &% 25wk 3% 2 700

DR /IS BB R 5 LA T AR ). e B ik

2017, 33(8): 1247-1249.

[12] Fit, e, X, 45 TNF-aFfllncRNA DLX6-AS 17E2 %!
BRI 6 I BUBUAMAE 28 L Hh i 2k a2 in i), iy
KrgR R4, 2022, 40(2): 180-183, 188.

[13] #ff, S04, 7. 28R B A M E WK 5 1-6.
TNF-a. HOMA-IR ZK-FRAHCHEDD]. e RFEBE 24, 2022,
34(10): 8-10, 14.

[14] B&Te, ZIH, RE, 55 ST RGN ERSERR
7 2 T DR AR AL R [0]. v B S O R 2 Ak, 2018,
24(12): 199-209.

[15] JIA L, ZHANG R. Alterations in gene expression profiles in

[1

—

children with Type 2 diabetes mellitus and its mechanisms[J].
Journal of Central South University Medical sciences, 2018,

43(8): 826-834.

[16] AKBARI M, HASSAN-ZADEH V. IL-6 signalling pathways
and the development of type 2 diabetes[J] Inflammopharmacology,
2018, 26(3): 685-698.

[17] JHAH. 2 TRl PR H I sKlotho . NGAL . IL~6 FIIL~18 Fik K
B RMIREASIER, 2022, 19(20): 2825-2828, 2832.
[18] &%, Belfi, ek, % mEZTH AGEs-RAGE (75 i #
o503 B R B AL B SR AR (D], SR ER P EE 2y, 2022,

15(1): 173-178.

[19] F0, ZEAME. AGEs-RAGE {551 #1554 b g X i & 1 1 [1].
B O A&, 2015, 27(6): 406-409.

[20] MANIGRASSO M B, JURANEK J, RAMASAMY R, et al
Unlocking the biology of RAGE in diabetic microvascular
complications[J]. Trends in Endocrinology & Metabolism, 2014,
25(1): 15-22.

[21] ¥, MM, BN, 5. B RRALXT 2 BURE PR R B TNF-o/
IL-6/p-STAT3 {5 Sl B AU SEAT]. B EE, 2011, 43(9): 100-
103.

[22] TOb, BREA. RAEST2BEEIRMKD. NEFHIR 55,
2006(1): 36-38.

[23] RAJENDRAN S, QUESADA-MASACHS E, ZILBERMAN S, et
al. IL-17 is expressed on beta and alpha cells of donors with
type 1 and type 2 diabetes[]]. Journal of Autoimmunity, 2021,
123: 102708.

[24] EAE, BRBER. Th17/IL-17 5 24 & 58 FUE bR AR G A BF 5 0k
SR BE2RZER, 2020, 26(21): 4296-4301.

(WAEREE: 2k, FiHEE)



