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ER: FERERR IS AT 2 Ak REAE M BRI AR o 2], E A I W AR EE A AR A S I
DHIRIGIRI T AT —T 2 hOmisy, BEMR 2B R B v, 98 A A S RN AR
FUE R A8 P AN ET AL 1) B R BB R 1 25 57

W BT 5 vk AR — TR E AET , 2N A T 16700 4IRS 10 2 AU b s 18
Ho AWFEAE T 32 AR AL S N 22 AE . BERIPIR S I RAE B L A Sk AR %) I B 1y
ASPERILT YA | I3 IR T DA RIE RS SRS . RAF A G 55 FMann - Whitney UAS I 24T Wi 41 18]
225 i A0 B A [ A T P BR 28 P AR 4 AL AR DG R 2

SR A 176245 2 RINH PR R A o 9 76 A A A 8 7R A O g 0 5 P 1 RR SR 43 3l S 447 %
79.5%. XHTHFIELF4Efk, HB R0 0N23.4%F139.0% , SRR Z AL, S8R 10 s e i
. RS RMPEE (HOMA-IR ) MBS B A IIREFE 5L ( HOMA-B ) /K- 5K, fH@mlds
o, AR AR TR B H =R (TG) ACPEGE, Mm% NS (HDL) AKCFEUR. R, 7EdE
SRR, R NR A SR BA PRI A B 2 a, (R EARE T (LDL) FIAARE & s &
(VLDL) /KFAFEZES, (HEBEIREN (HDL) KFILES . ERAEE T, FW . IR b
(VFA) FgMEmERR BT SEF AR ARG . MifEdRE i gl b, ot . IRHE %0 (BMI) | NERE G
MR (VFA) SZF4Efb AU AR G

S5V AN RN RS R TR W A M AT 4105 e 5 AP SN . HOIRIS AR S
FRHE IR B ANIR], X SR AL 2 I E R A MR ET AR A ) AL o] g S e F AT kA AN
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AHAE A 15 2 R0 DR g S D LA % G I 5 2K i 14
RHICPEAL T i — 1 — 4 4 R L

5. KB TR, T, MEL. Eak. A AL AR, &, R0
ATERNKFE—WEER (ZHAEIARER)

HA: 38k A I ek i 1 2 1 PROFN Sl kA s B SRR 2 OB PR (T2D )RR B4 Bl 48 R0 K I 45 454
B, XEF T B AL I O A A AN AR B ESITAEA A (PA) | I =R - A
(TyG ) FEEOBE ZHATTE 5 (HOMA-TR ) 5T2D & B0 11 8 R A sh ks 5 A e, IR
SEFRFRED TOAN . RS PR IR AR PEAL T AT E M A

T AWFIE N RS AT oY, SR8 A938WIT2D A # .l ad A= 4 B BT BT i A HPA L R
HLogistic[nlJH 537 PA . TyGHEE A HOMA-IR S HE A& AR (& R A S H/MLE LL[UACR] > 30 mg/
g ) FISHKAERE EERE AN (2 A BEBR AR BE [baPW V] > 1400 cm/s ) ZIRIAYSEHE i BRI 7 T RES.
(RCS) PPAHPA . TyGHEE 5 Tt 118K 11 R B sl kAR B 3 I 2 BT v e AR Lt e &R I i W 4l 43 by
Y TE SR A AR

5. PASUACR (r=-0.29,P <0.001 ) KbaPWV (r=-0.37,P<0.001) 2 REGME, KIERZ
WEJG, SPARME =AML, PAR R =045 5% A0 25 DR RN S0 bk (A 3 448 i ) £ 2%
HLEHRE, OR{HZMH0.305H10.467, PE /51 4<0.001F10.017, #HSZ, TyGHa¥sm =i 4 5 H
T RN B AR 358 i i SO R AR O, ORTE AN 1727111625, {HPHASTEG 478 Lo LAk,
HOMA- IR 551tk 185 1 /R B sl DK AREASE B 8 T i 25 G . RCSAM T ifE—HAIESE PA 5 Il 8 I & =22 (A1 F7-AE
WELERR ., WA RS, TSR 4F% . BMI, HbALlecoiBEIRATREE 4L, PASMEHEN
PR, TEA WA PR3 (PH<0.01)

58 MHETYGHEEURTHOMA-IR,, PAST2D 8 S ATt 11 85 11 PR RN S0 JDk AR A 3 448 it 57 AR GO HLAL
ATESRAF G, FR/RPAXT T IFA R R A4S I A 3 B AR (B

L 5 30 IS B AKX DR AT h o i
BBV ) 25 AL g iy Be o

MR B
B EHKFRELEMNTARER

FUR . A il i S BOREERD b, e DR I /) BT o 2 2122 S5 0K (9 2 1 ORI ALY 25 57 A 1Y
TR AT S M FISCIRIIT ST, A A W15 B T BN 35 28 5 A SE IR A T 2 1 0 2% A 20
TR E R IR S, I A R 22 R S A, A ARAZ WO PR DA R B A
FARAE s R W i e B L P A L e

Jik: DBA CGAAAT SR A ) FIMZAL GARFTIER A ) /N RS B2 2L o K i i Gl
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Fik, ATAEEEEANT, i ARSI

ghER . (D P REAR 22 53 3R IR R 1 0 M K EG Gl oA oA 45488 14 R I 3k K7 % 2 B 3 v
fb, 22 AR E M B, 23 A A, b AR A S Rl AR RS L R
[ F Al . EIERRA YA AL . WA | AR R R RN . AN R . PR
2HUREPRIE . DNARYSE . BRI A SRR A s N IR (s 58 B RS RIS . GABAREZS il . 1T
GEE . RO, © WA S RB Y KILKEGGHE B H R A 1194 1E B F R
WS RE, S/ L, 63 MR FIH; 110407 B PR 2R B %, S0 L
P, 60U T, HRIEESFENYKECCE £ R, Hi b 722 S & 5 i
FERE MR YA B ANMERPIRITRR A A L. A DR IR IS (122 AR & 4Ll it
FEAFIR IR AP0 6 i . BRITTRAEY A R, WERARIAE . IR IR &5 LI 2R 1 #2028 fil g
WA AR T B 2 A A A L ) AR i . ) B BT ERI B/ N U SR FIGNG 13 PKLRER AL R4
N, SMAMLE, DBLA/NRAEE DA ZIPKLR . CNGI3WEK TR, 25 BA S5 L, PKLRY
S — /NI S 2 U TM TR I 45 55— 3

451 : PKLRAIAA | AMPH]BERT IR R 2 BUBE PRI P IS T Rl R AR 00 12 W () T A2 A M ) -

R AR R B R £ 7 B GLP—-1RAJRY Y
K 2 TRUBE DR s S5 A (1497 350 B L it AT A<

ek, REE. HEF. 3L
LA TR AR

Hi: B IR (Very Low Calorie Diet, VLCD ) ¥ 5tGLP—1RAIGYT R 2B H bR DR Aif (1)
IGIARITRL, FHETVLCDRIG, S-S R MIGIRTIEZE S, /B2 PRI 22 e 1) T R 2%

Jid: T20234E3 H 522024459 H W B 7E AR B 47 55 2 AU bR 32 18 #3301 . Z iR E ¥ 329 R VLCD
(400-800kcal/d ) T, VLCDZSHJE, HRHEANIE P 5T M7 22 73 X AL FIGLP-1RAZL, X HRZ 352
FRGLP-1RALISMH HLFEMELSYIGYT , SN HFEEZSY), GLP-1RAZH4E5ZGLP-1RAIRYT . WEEVLCD
A MR AR . MR QIR AR L . UK B2 5 GLP-1RAZLB] R % . i R M4l 5 R 2t
PG REE 225, ST PRI Gl U 22 5 450E, Rl Logistic [BIE 43T, #RZR2AINE IR
TR AR TN R - 2PBEIRIR DR M e SR . AN RN 20340, B 2L 9 7E6.5% LT (5
23 WG A7 mmol/L )

gEAL . RN A4, Horb X B34, GLP-1RAZL 114, BARZEMF N50% (12/24) ,
HoA S B R % M 46.2% (6/13) , GLP-1RA41H}54.5% (6/11) o XfBEAIH (7 ZZMRIT7.50 (4.00,
15.50) H, GLP-1RAZ i 5 :8.00 (4.00, 10.75) H, K7 ZE#I8.00 (4.25, 12.25)
Ho RRBEVIET, XA 5GLP-1RAHZIAHKE . AFEFE4L ( Body Mass Index, BMI) MY
EREAR, GLP-1RALZIXE M FRIRFEE BB R TXRA (P<0.05) . JH, MWHZIRE R KBEVT
B C I 8 bR 28 8 28 IR, A0 45 25 IR I b ( Fasting Blood Glucose, FBG) . )5 2/Mik IE ( 2—hour
Postprandial Blood Glucose, 2hPBG) . i AR o= ( Glycated Hemoglobin, HbAlc) . 23 2
(Fasting Insulin, FINS) AJBESZHF 520 (Insulin Resistance Index, HOMA-IR ) , HGLP-1RAZHFBG.
2hPBG., HbA 1M i K TXIRLL (P<0.05) o VLCDJRFBIGLP-1RAIGYT & s T 2k & iFhfe
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b, SXTREIAHLE, GLP-1RAZAZ I 1 TN A B A M B R B K 7 FRETE i (P<0.05) o ZEfif&
H, VLCDEIARME IR B R . SR, Seff# FZ2hPBG . JEA I . L ARAEDT .
FELENNERGR T E AR, VLCDJGRRENT . VLCDJ/SIARRE A 4 LU HAIR, VLCDJE SR i, Bl
FRYR R TR, Logistic UM iEs,  FELR2hPBG I DR IG LR i) i T H 1 (P<0.05) .

4518 : VLCDJF B GLP-1RAIRYY W] LS B2 BUBR IR S A, - EL BN 0 35 el s 2 UM PR B A 1 1
g OB, I hReTE bR . BEZ2hPBG . FEZEM AR DT AR LA SR IR BT BMIL . 4 — AR IR BV BMI 2
(BRI PRI 22 TR AE TN R 2R . AR SR 2 O BROS 1) 2 it SR AR AL T8 R TESE S8, $2/R VLCDEK S
GLP-1RAJRYT I ABJE — i3 M 2 BB IR SR R A R T TR B, AR — 254 RFEA R I 2K B 1
I [] A G0 UE A RGO J e 2k

BRI AL fEAP. APZG
FIT3cDMY K F-

RZE? FA A
LABHRFWETRER; 2 RARFEFR

Hi: AR STEIRR AR (Acute Pancreatitis AP ) [ | VRN 4 S5 M A s
WEPRIG |, IRFR3c BRI IR i ( Type 3c Diabetes Mellitus, T3¢DM ) B, MEHRR A EA o ( Regenerating
Protein I, REG Lo ) 197K, DAL HT2DMAHFEAYIX 5]

T REG o j2—Fh SR AR 1, e g R AP e TRl 40, S22 phy R AR AR VL 200 75 1
FEA3ih o YRS FIHGI, R IAREG Lo A0, IMIEHREG 1o K5035 e, (ki8S 40 i
FOFFAEFNBEGE , S0 BRAR AR AN M R B TE FERS , A BRI BRAR N i DI BE . BUBRARAF AEALnfER . A
A FIF ST & BUMTEREG T o AKF 525085 R9% ( Type 2 Diabetes Mellitus, T2DM ) Jp 2 S Ak Ifi 21 2
HEIEFSE, MFERIMEREG [ o FEFHIRR ST3cDMHP BRI, LA ST2DMAGEERIX 5], #HFss3tai A%
IKESIW, Zr MAEEERT AL . B A T2DMA . KIT2DMA . AP, APZEfi#H . T3cDMZH . WA ik
AR . M AEIERR TR, RIS REG Ta . #0KZS IE MM ( Fasting Blood Glucose, FBG ) . CRPAF4E1R,
G . ARSI AT A A ITVEREG 1o Y2557 .

SR M RRA1200] . B A T2DMAL2061 . KIHT2DMAL 14451 BEAR R AL1SH . JFEAR R 22 Mg 419
Bl T3cDMAL106, 4Fi4 1, KWIT2DMAL T HAbLL, HALIRTE2E 5%, MIFREG Ta K I, {5
Xt HRZH 416.20 + 3.60 ng/ml, #H A T2DMZ]416.39 +5.01 ng/ml, KIIT2DMZ #36.62 + 12.90 ng/ml, AP
ZHH74.63 +21.04 ng/ml. APZEf#4 4183.96 + 19.07 ng/ml. T3cDMZH51.55 +9.93 ng/ml, KHIT2DMA i3
TR R FE K T2DMEZH (P<<0.001) ; APZHFIAPZEfRAL A EI] 402422 5, AP FIAPZEf#
HEZEE TT3eDMA (P<0.001) 5 T3cDMA 25 THRIMT2DMA (P<0.05) . ##IKFBG T, AP
41, APZEfHAIMTIcDMA T 225, (A& TIERH SIS (AP4IN9.28 + 1.87, APZEMLALN
7.14+2.5, T3cDMZ149.02+2.77) .

458, AW A L, BAT2DMEE IMEREG 1o K- S5@H ARHET, siRURRRINIREG
Lo B4R IA I oK L 78 Ak KIIT2DM R & T RE B PRI, FEREG o 2SN, DIE SRS
YA AR FPLLT A Al SRR 5 B E th TR 205, REG 1o 200 2RI, IR X R R 453 473 -
RHHESE ; TERR MG, MIEREG 1a KA T, AlRERBIRARIEB R it fed, REG 1o i



WIHEBEE LIAEBEFAS T SRR TF RN

— 2B DI RT3 5 T3eDMERE T REH TIRARINAS , SEREG Lo 4 Wbtn, HAKFEET2DME,
AT HE 540 W AR 405 5 BN A i R AR S e 2L o6, HEEAR IR RURAIL A fRiE— 2R R T3cDM4H
REG I o 7K 52 3 5 FT2DME, 5 nT il ok 2 503 PRS0 s B A bmic ), (B4 5k — 2L 9830E

T W OB IR s 22 B RS TS ML & i K- ST AR i
FIA RAEYR 4T &

SN
FoM B AT

H: PROTAEIRBIE R (GDM ) FRF LI e = AR T I Isthmin 1 (ISM1) AYZRIAIKF JH:
SIS RAEYRSS R 5E 2, PRAEISMIZEGDMIZ W AT A R AEURES & b A I PRAA (B

7k W AR T 00 N T ST B B P R 10 i GDM R 94451 GDMZH . ft B2 4072451 Jg %o BR 26
A 2538 B TR R FE AR I, AEREfE 208 1 (HbALe) | ZSIEIFE (FBG) . /MRS b
(1h PG) . /NEPEJSIMAE (2h PG) | ZSIEIREZE (FINS) | S EHLPiIEE (HOMA-IR) | Hih=
Bis (TG) . SHMEREE (TC) | K% EREAMER (LDL-C) . BAR%ERE N (VLDL) | &% ER
FEAMAREE (HDL) . CRMB M (CRP) %, IMIEISM1., HAIMEANZE-6 (1L-6) 7K V-3 i HER o
FRHASS (ELISA ) MAE o SR A ST AR AR ok S sl B ARG 50 HE R fR 22 10 5 G DMUR 34 A9 IS ISM U 5 45 I PR FS
BRI K, PearsonﬁSpearman*ﬁ?é‘@ﬁ‘*ﬁi?’fﬁISM15%*&*5‘ AR, Logistic@Uﬂﬁ‘*ﬁ%ﬁﬁn‘ISMllﬁGDM
KR RAERES RS M e, 3283 TARERE (ROC) R HT IR ISM1 635 K SE X GDME L Wik fig
FREAN B A DR & 1 T A (L

G 54518 GDMAL A MIFISMIFRIA/KOF 3 i TATIIZE (P<0.01) . SXTHEZIAHLL, GDMZHEH
fJHbAlc, FBG, 1h PG, 2h PG, FINS, HOMA-IR, TG, TC. LDL-C. VLDL, IL-6FICRP/KF-) i %75
(P<0.05) . IMIFISMIKF-5BMI, HbAlc, FBG. 1h PG, 2h PG, FINS, HOMA-IR. TG. VLDL. Hili=
BRATATEEL (TyG) | IL-6FICRPE WA 1EAHSE, M5 HDLE W MAHIE (P<0.05) o Logistic[H 450413
W, I3 ISM K EGDME AT fER N E (OR=1.352,95% CI: 1.178-1.552,P<0.01) , [l A B IFR
25 SRt 7 a2 ( OR=1.249,95% C1:1.030-1.513,P<0.05) . ROCHIZRAMHT Bon, MIHFISMIFMGDMT
< P (AUC) 240.706 (95% C1.0.627-0.784) , RAEPEJ58.5%, FEstERT9.2%; TNA RATIRES)R
IAUCH0.745 (95% CI:0.614-0.876) , R 0%, Fi5tRE H53.2%, 45 kR, GDMEF MiEFISM1/K
i E T, HSEIRICEREL . BRS RIIT. RAECREFIA RATURSS R UIAHOC . ISMI1A]BEFE GDM &
HOR RATIRES R s e E i, AT s A R TTTAN

28R KB R 2 FFABCCSILE P 22 1 Hit i

I FWW., AR
HREHXFE—MEER

HEE . OB PR 2Ok (R SR R S R B 2 AL P AR PR T 5 RS PR, 2 —Fh



THREEFRF T RIERIR T F AR WIHELLE

DRFERS RV R o BRI R B R . IRV . Rt H2E | BRI A DGR B M SR RE . 2K
KA PRI B RAR, W — MR RS B ZORFEAKRRI G REIEAE A 225, 5 5 AR RBE IR
RVE, Wiwhie

W A4 S PR R 25 5, (LS PR R &) 27 PR T R AR AR Fn R I B AR, ot 7 iR 1212 . Wit
Xof 12 5 PR 728 S JT OB S (1A, 7 SCHRGE 1] mt DN A %4 58738 5 RS (R BB s FR 3, JF R4 T SCilik [l it
Mg BFE MBI R, GIFMEME R INES KRRERN A, S R A PRI, &
g IR M AE . BEARIRREE S, HAEE . AN BB YRR . LR Hr R 21 g &L
BESEMT-TL13E K AR I BB PEAE 5(m.3243A > GRAR), BIZR R AL N 41 |- 553243 S A% F R h fIf 12
W AR S S IS . ClinVarBUs PESGRIZAE S SR BUR AR S5, RI2 WERIRREIR W . 1E3RYT I, % IE
RN PR IE S 2 A UGS T, WU R R O LA BRI S R S
& L, TERIERFERG TLAMIRYT, MEEH R E MR, B R A HAb R GR AR
TRIT BRI o o T ZORL A R B8 AR BN IR D RE R FIBR & 0 WA, BERA YT
VO 5 T 3L R e h 2 (U 25, IRANHEFZRE IR IS 25 4 il W, BSOS I GR 1R 5 29697 .
FEPRRE I 34 5 3 R0 B LB SR B AFAEATPES & WK CHL L8 (ABCCS ) FEHZR AR, 115 4 fk
1748206717 . ( NM_000352.3 ) A#M G Tc.979K ECSTAR S, SEEE327 5 E LM 72 AR E N ENE
2 (p.Leu327Phe ) , MRS, I B TIMDLIX , 58 AL ST RAAEAEN, 22850
RESZIA ATPHUR A K+ 1B 16, R 152 0 18 2 BRI 30050 B . ABCC8JBEPRI AR RAU AL, AL TTAE
MR B IUBEIRG . EIRIAEIRAG . MODY | Je R m S RIAE, R — 5 M 548 I R4 . i
J5 OREE 5 RUCBAR BEAFAE E R 22 57, 2408 & [ TR RS 259 5 2 i 7E AR S 1R . BB R
R AEAELRARDNAZS A FABCCR LRI 28748, I TG IRFRIMMN G 44k, Iy R Eer G % g, W
I, R PRIZYT AR v X GRS A 15 S M B O R, IO 4 B DR PR Y AT REPE , 3R F5
R TEN, XTEERE ], N R RAT AT, s . RS BRI AE

U3 P2 b bR g 20 5 i 5 K AL MR AR IR T R S
K GDF—1538 4L [ 58

Tk, Lk
BT EH—ER

Hy: BRAERTIERIT, 55 s B 2 S2 IR /K PR TR X BRZH , IGDF-15 ( Growth differentiation
factor 15, AERAMEIEF15) 7KV TR B, o 30 e ) 2 A nit Ay 7 ol OB 2 T ik A ] Ui 55
PE2RURE PR B ST, FEREGDF-157KF TR, (HPE 2Z [ A AH DA AN B -

ik 3122 W B 2RI IR SR AARRIESE . T A BB A B R e, By
Bl < CBRERE T ) BMEN], e BB ZLE A = 9%, 2055 R AL MG YT 5 K Ad il
BFEHAAR (2 MR IA3.9-7.0mmol/L, 4&J5 MK%3.9-10mmol/L, ikF5380%LA 1) , HAEIAIFHIETT

(Total testosterone, [ EEEM0] ) | GDF-15/KFRYAEAL, HRRSEE/KFAS AL A 2%

ZEE . R ZEIRALIEYT IS LY BT . FT ( Free testosterone, WEES2M{ ) . FT/E2 ( Ratio of free
testosterone and estradiol , 725 520 5 M "B FU(H ) UL SHBG ( Sex hormone - binding globulin, PE#{Z 4%
FEREN ) W ETHE (P<0.001) , GDF-1513 FFE (P<0.001) , AASCIMT iR 520 SERR P22 1LY
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HZA AGDF-15 (RS RIEIRIT G -IRE R AIRITHT, 1=-0.235, P=0.000) , ASHBG (fREZREIRIT
JE - R ARIRITHT, 1=0.272, P=0.0000) , HbAlc (r=0.267, P=0.0000) , LAAT (& ZEREIRIT)G-IE
BEZIRITET) NPHASE, AGDF-15, ASHBG, HbAlck [AZ8&:, M AT s A GDF-1504
JHbA e & 5200 R 5 28 521G 7 15 SEM AR AL A S 52 m -0 DLEE <1 2nmol /LY 32305 40 Wi (2
IEHE AR ETKART L), MR TEMIER A, ST AL, AHICMT 5 5200 S KT A2 1 Y
KZ=A AGDF-15, HbA1c SHBG, HAHCRBCEMI L, Ltz mlH 7341 7R A GDF-150) X HbAlc
MR JE: M [ 5 AR YT I S AR A At ST s e PR
S5t BRI FRIERAIAYT T B M2 O R FE A SR K ST 5 CDF-157K°F B DA G .

N TRE DA 151 By 1 FUBE bR 9 19 K Jo

R
AFEAKERBRYTARER

H 0. BEE RS B AT S5 H4 Y SO FRE e AR RE R R AR Lak,  TDARE DA 1) N g 58 A8 )
FINIESEHE, Qnfar S Gy AP SEE PR BB O T E R, N TR (AL BORMED) & ez i
BUA AR B % TAESAFR T EER T, 5 588y m R T KM . A CEERE
ATZERE PRI AR OGS N FH R, J ST 2 RS gn 2 S B g | 22 B KU P AR R AR 53K
RE S AL B2 7 i & A 7 .

Jrid: WFFEEILE3048 44 K T60% (i E 24N, RAB SN H Cosufit iU L3 . AR |
H W AT B R R, DIEIRIRE 00 TCh B b8 i I8 5 BEH LA S Z R LAR 2% 2] B Al R i A 7
IJEHZREtR A AIYERE . FIHUK Biobank A5 & Z 285140 (PXS) | IRIRKESPES> (CRS) K&
FEEREE PS> (PGS) , R = HMTNALAEE . HAMAA WITDx-DRAR M BT A 2R 48 S FDAHHE T A Tl
PRI A AT 25 7EMH PR T w4 0

250 WS R E 22 AR BRI TR O fa i &R il (SHAP{E=0.32) | 5 5%
(0.28) . 4F#% (0.25) . HEOZE (0.18) MOHNE (0.15) o XGBoostB I F BH H 5 L F 5 AL RE
(AUC=0.796 ) , HUERIR1L84.88% (1EMIHK84.88%, Fiffi*K77.92%, HF*R66.91% ) . SHAPH]f#FE
Ay MR T T A XS R 2 . BiobankBAF 1, CRSEYFIIN —EHK e ( C—index=0.839) , 454 A
MR R AT T2 uErf e, CRSZS-GPXSTES A LI fErf i 3R 7 H W i ( NRI=0.47 ) , PGSX il
M EA R . T AR A& TP EDARLER TR A hifid . ImKIZr . BH B IRE I XU
SYEVUANTTIE, HAR e i T RHE A K-

SE . MLAsE I BORAE A ARETP REE S, REVERIR BT T HUARE N R (AIXGBMAR BRI/ Z4E N
WEIR I AH GG PR Tl i i . = AR ER ) o Z4EEE NS EMER R (CRS+PXS) KL S
AEYIFREY R IR, SR - R AR B P [ P, B A A R 5 B 2 5 T DR R A S, R TSR AR A
PTG B2, SRS HETI B PR LR s . AT i — DY REAR AR 1, IR, AR R
IRBEAY LR HIE . 456 2240 2B FIA TR HE S AN AL B g OSSR () o BSOS )22 1 g A
SR E SAF R B BEE A, F AT XU R 2R A= 36y =Sk T R
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WLV A Musclin: 7 0 GE Y J0DHE DR A BB b

R RER”, FLs AR 2RV xEKY
LT AR F B ELR A RilAr; 2. kK 5 A it 5 KRR Im T 72T

B0 LIRS AR 5 R PRI 1 FZEBORHLH Z — . Musclinfe: HH B8 LA —FP A Y
TEMERLR R T, AR AR N IR v A VR R ROk B2 2156, (RS AR R BRE o 2 A i 56 2R
R . ABFIE S EGT LS Musclin/K P 5 GEUR DBE PRI =2 [A] (R AH S

Ttk ARSI @R, T4224-28 817 O R4 Ee (OGTT) o AR ZIK
HIT2MB, AR MRS R, K W IE RO R4l (NGT, n=38 ) MATIRMIFEIRIRLL (GDM, n=34) .
W A2 — M RGOk . AR e S5 dahn, AR TIE 2L (BML) | JEEE) B 40 MI D) BEFE A0 I &5 2= AK
YLA8%0; (6 FH Elisaif 7] & 4600 M5 Musclin/K -, M1 ALIR] fL7E Musclin/K - 22 55 K B 5 100 . RS ZhEE
SRR A G

G5 HNGTHILE, GDMAKRE . BMI. IMbH. B8 RZAPTHEEEIW WA (P<0.05) , {Hifl
HMusclinZKF B R AL (P<0.05) 5 PAEAER . IFEDIRE . 2203 . MEME . AGEREM IR E
(HCG) . IMARZER MBS 227 L (P>0.05) ; SpearmantH ST M2 75 ML Musclin/K - 5 K &
(r=-0.145, P<0.01) . z5JEIMHE (r=—-0.127, P<0.01) . %&J52/N B (r=-0.186, P<0.01) . JH&
RIPUIEEL (r=-0.156, P<0.01) . Z2E (r=-0.132, P<0.01) fitH3E, SHES B MRS 50E
I (r=0.142, P<0.01) ; LogisticFIETE5 R BN, L3 MusclinZKF- 5 & GDM & A R 37 [ %
(P<0.05) ; MiEMuscliniZBiGDMAYIIZE F iU 0.536, Fefdiln BB }2.8 ng/mlL, H5UEEE FIRR 28 3 5]
}65.3%H158.6%

516 IMEMusclinZK RS BE S CDM A A 56, AN I GDM—AHifahr, HCDM R
LR ) SN 5y 1

O HR TDCARMIGD Al it i Ppar o
RN 5 3 375 B o

F—4FATAA, £2MFE. A
TITHAARER (AFEAHXFEF—HRBEER)

HA: S ZIERAEAe el RAE MRS T R EZIEA, BRI IR FBUR A G
B 5 R M & AR BB, R ML A e e B . B AR A B 2 B, BB A M i 45 5 7
REHER K e i, e H AR AR (TDCA ) 5 HEMAMER (GDCA ) W T m, HH5H
B FEBRRRAATE M, (B2, Z5A RIS A R I 258 bR LU AR FALRIE R A H X, B
I, AR E TIRFXTDCARIGDCAXT RS RIFERAVER , BAETDCAFIGDCAXT FHFIEEE 5 3R 5 BRAHSC 55
THUFARAYSZ N0 L) K SHNTPPAR o {55 BEAE LS & BT RIS R 5 R TE BRI /EH]

Ik RFCSTBLION/NRBEAT M4 B TDCAFIGDCAME B T, #EE #H A 50mg/kg/day, FAISL
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WIHEBEE LIAEBEFAS T SRR TF RN

I F BRI S MBS R . A HOMA-IRFESL, IPGTTREAG A ATHT &, AP 716 N C—peptide A
[ R, TR I R AE MR R I T Ah e 5 RAUSPE R B KGR, AME S B S RO e R R
RES1% . I THLHITIE 45 R FH Western blotFIRT—qPCRAMITIHE S I BRA IR N 7, D5 /N U4
L AT CEACAMI . INSRAIDERHE [ 51 2835 B2 K X mRNA RS Seok-F22 4k, F1I /N
JEACHFA0 I AN AMLI2 40 i R KHFAKT (Serd73 ) BFRAL/AKFEAEAL . RHARNA-seqZ M AR T TS [
I SRR AE , T S S M, I B PPAR o B S5l 7 Pemafibrate it 5 52560 P-4 T IO IE

45595 : TDCARMIGDCA T 1l i BRI/ BUBR & 205 B, FHm &S A 25 DL L HOMA-IR$84L, 5%
B RHCHTR AR A i o, 2R ST T 2R A WA A S A TR A2 k. TDCAFIGDCA LA S
PEINHICEACAM 12 1 FImRNA kK-, FIMINSRFIIDER 13834 L L AKTHIBERZ ALK . RNA-seq
2 7RTDCAFIGDCA 5 4 il i F AL W B A B TS 32K o« (PPAR o ) fF*538 1%, M BIPPAR o 1] LA
WG LR ZVE BRAH O T AR I LA KV AKTHER KT

458 A RIATFRRTDCAFIGDCAE & 7] g2l i # I PPAR o {5 i@ [ FJHCEACAM1 ., INSR,
IDEZRGE, 300 2 IGFRRRE%, 5 R/ RS e 5 22 M ) & 2

IR R A P PDPN [ SR
n /B2 OB bR s s Bt 5 X e

Al EEE. 0 E
1. HMNKFRBEER (HNTEHE—ARER) ; 2. A KRFHETRER

H: 2RBEIRE (T2DM ) M TERER (VaD ) MR ARE, HIAJIThfETEE 518 M i b
PRI IAE B VIAC . BRIP I B A MR A 28 R G RRAE TR 1 S 535, TEMB IR i o 522
PRSEH GRS R AR (IL) -18 | IL-6., FRIRSER T (TNF ) — o 2542 5 I
Vi I DX A5 07 o T SR AL IR B o, P R R 1 G5 R Pdpn fE T2 DMV BRI A A4S B P I o 4
L R 3 s, HLS SR IE B e B OCHK . ASBIFSE B AE S UEPdpn ET2DMAH JCIF Ey 48 0E Ko VaD H ) 4 R
L IHREHAE R TR T .

Frik: B, #idqPCRAIWestern blotd U Pdpnd& [ AET2DM 2P A A (9 63k o Bfie, i
ST ARTE S A, AR T 51 B CFAPE: SIS Sh FIRAH SR (AAV) FRT2DM/N R TR IR
A0 B BRI o AR A AL IR IR ( step—down test ) WAL /NEOIAFIKE, 18RRI ( Step—down
Latency ) MHFURUKEL ( Number of Errors ) o fefi, ARICEZH/ NS XA REY) F, Jl i Sy 5t
IL-1B | IL-6. TNF-a, TGF-B 1A% R, PPk IS B 5 i 5 X A AE KT o

SR B DFIAE, K PdpndL PR T2DM A IE A0 b 2235 Bl pg e BE L 78RR I
L, 5T2DM/NAIEE, R T R AN Pdpn AT ZEK T2DM/IN USRI, DB, ehaid
P IWHIPHARZS SRS, B/ NRZERIE, SRR 5 VaDAE G RAE R . FRATTAIT2DM/N R
IR R A Pdpnii b, HESHAPIL-18 . 1L-6. TNF-aflITGF- B 117250 B AR .

58 LR LR, AW R PdpnfET2DMIE S 148 55 FUAFIRE S FREh 248 T HER .
1] A T JE I AT A P 1] 858 25 RO AR PR DA R i B2 78 P pn sl B AP DR s o 140 28 A A s ) e
EOU R A AR AT R VAT T OIS AE RS, TR EEXTVaD AR M T TSR W FE LR DA A
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RACHERUIE T 05 %5 S L0 7B bR 9 169 ST AW

WE, W B, Kb, wAS. AAS. BEE AL
THREFER

Hi: RE KSR B & ARSI B (DKD ) 38 5 DhRe )y Ty 7 RS -

Tt AR 20164E7 H 22022453 A g2 TILH A HEERE, PHEEIZ B DKDIR B o0t
%, 43536141, FEFKDOQIERS, K7 AfEs ADKD G2H (eGFR 60-89 ml/min/1.73 m2) . DKD G3
H (eGFR 30-59 ml/min/1.73 m2 ) FIDKD G4 (eGFR 15-29 ml/min/1.73 m2) . 233 A% 44 HERR 7 1%
J&, A A 1643 DKD GAI R E Bl F KHEAEARER & i &) 2% /6 ( HBT+HKC) JAY7; 984 DKD G2-3Mf#
T RSB Z IR T B AL, KBRS B B 25 i ( HBT+HKC ) 2063/, B EZE(L
20 (HKC) 356, i Hisi b BERESR AL (IPTW ) ik gl B i e TR A R 3R . sk . 1 . 3
H. 6. 9AF2HMSerflr (HRIECKD-EPIAZI R HeGFR ) , RATPTWHIE, 084S
W OISR AL ( AeGFR) , HAIDKD G2-3H W4 35 10 B hARES TR PUE eGFRIFHE15% K
LR, WERENZFAE, W R] A AR B A A SRR I R], QA TR B, DIt 1) i 2 2 e s —
WV E] . R Keplan—Meier ( KM ) 35358 AL TCER AR R A R 2B 1], 3R Log—rank 4G 56 HL 5K
PSR 225 FR, BEEGAERVIE, HEHBT+HKCAIDKD G2-4M #4502 2 (Rl i i %
#5, KHLogistic[flIH, TR ORME N HO5% & 15 X [H],

55 . WAIDKD G2-3M 3 £ 3% 5 B4 M vl [k . HBT+HKC4eGFRTEIRYTL. 3. 6. 9. 12/
JEEIRITHTeCFRIEEL TR, HKCAFE1-3] 2 LFH#a, M3HA 212 2 FRE#EE. iaIred . oM
121}, HBT+HKCZeGFR & E & THKCAL, WA G #25 (P<0.05) ; RIr6 A A2 A1),
HBT+HKC4] AeGFRIZE 5 THKCA (P<0.05) . PRAIKMAEAFIIZREE o, HBT+HKCZ 636378 #
o 20 R AR, JCEF A R A R 907 R, HKCAL35HIZ ik, 356 & L=k, T Fmta)
PECH308 K, AT A ZRTCGIFE L, B8 RMKMINE T LA, HBT+HKCA M F R 1T
HKCZHAK, HHBT+HKCALAF| S S I S HKCALK . FET 08, XPH4IDKD G318 M g 7 I
AL, 45T BN HBT+HKCAL 3261371803 A 86 & A= i, T i) 2 80907 K, HKC4L
130525 A 4B & A, BRI A BN 294K, P ZE R A G2 X (P<0.05) . DKD
G2-4 B FEHBT+HKCIBIT 43245 R R, DKD G2 8 35 FHHBT+HKCIAYTT 31 H i e GFRESHELL If 7 15%
(I kLR FRE AL 2 190.1681% ( OR=0.168, 95%C1=0.031-0.918, P<<0.05) , EHHBT+HKCIAYT &
JE ' DIRE T BRI DK DR F Y7 AL T2 B B T RE T e -

S5 AT T I B IG RE , R BEAEARER & B & 25 R IR DKD G2-31 35 L
il FH B B 25 A0 FUA AP I s B REVE R, o s AR N DKD G313 . TR, DKD G4 &
o P KAEAEAR TR 5 5 &) 25 A IR B RO TDKD G2, — @ EERIRA T T B Thae O & W] R AIK
MIDKD R KB B, SRR EAE LIS K EAEAR , SR KB DKD R A 2540

<12.



WEB LR LHHEF AR R AR IR F AR

ST i & B4 5 2 PR3 bR i e e ML % 0035
B MUBEFEH] = i 51 s Airabion PR 2 S

g NBC. HIE. KB, AFE. KT, HE. K. HM
ARERXFE—HWEER (ZHREARER)

rat: ARG & RS 25 0 e Pl s IO 25 NUCRE ARG, AT RRINRI2BURE SRS (T2D ) e, (HHXE S
ik v I 2400 36 P55 M B A IR VR4 v AV P 19 AN BH M

HE: AROE5E B EBIB2 B0 R (T2D ) B8 RS 7 35 B 5 48 i e e W 25 2h 28 il D e i ¢
&, AR YRR DiPEIH (NAFLD ) ZET2DACE 25 AL A BRAE T, DT 90 Uk s IS 2= I 2 A
SRR 70T IS ) 0 R TSR, Sl R T T B B

Jrik: RAMWIE BT, A4 T2DHEE (T2DA I NAFLDZI32741, B4aiT2DZH2774] ) , i

I 1 R A A A G (OGTT ) 1Ak 2 1 K48 5 018044 i ey It R sh 848 1k, R (0-30%>

By LB (30-1804304 ) KAFEIMHIZE,; FIfFibroscan ( CAP{E ) FIEEF & S ITENENT, Hirh2g874i &
FATREEAGFE I (COM) RBUMBEF TIHE bR . R 2278 R L (w15 347 FHF I B 157 -5 1 v 0005 2 410 )
HISCER, Bootstrapik PEAG FRAN RN, -8 PR 43 2 M 38 BAE IR 3048 7 22 S AL -

ghE0L . CAP{ETHE S T2D &S O IR ADE a0 (OGTT ) 01 B =5 IUbE 2 AT s Sl S AR5 (BF
AW P<0.05) , HAERSIEPED] . 4R . JEFE . BMIZHRZN RS E1E . NAFLDIRE1ER G %
BrBe CHUHT . M AR ) BRI B IR R AR D RE Sz it (349P<0.05) o 2R a EIH 4T B,
CAPEL 2 B =5 MU 230 ) 52 458 0 0 S 000 R o TR, P ) oo B s B e A 110 ok s it 2K I 3 v
Tt HAR IS Bt 58 oy . A RN A BT RS, 1 s IR 2% 40 1 D e A I 107 -5 b 1 Ak
6] & $518.12-35.54% 1 FPAME T

458 T2DAEFE (JUHETME) NIRRT 05 OGTTIH ] JBE =g M0 28 K F- s B fe 4 D e sz 46
BEUIAHOC, T I 52 0 IR ] o 38 ) sl JE IR G 77 T 8 A P AL T2 DS B 0 1, o R f ey LR 2%
I RE B ATV TR R TR A

KHER AR RS YRR W e P s 27U ;B LB 2 S8 5 FF— o MBI SRk A sl 5
PERZE S5 T AR5 B

WS TMAOM T FISIRT
5 I DN S5 E R &k 2k

L7

L

N
—ARE

@c»
-w&
mw

#

B

FU . I8 sRRE SR 2 i i R 0 R 5 R T S 2 R s 1) B2 43 FHL AR, TMA OS2 1 TR R 1) T
TR, SRS RGP TIASC, SRR IL R TR . AWTSY B A B I 5 SR ke
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(53 FALHIEEHEEE IR, S FHR2AME RS 16T T S B 25 P e RS TR A

Tk 1. PR RIS AU A , W WB . PCR. ZLIRE . 1P, fEsol. s
J5 TG i 3 A A I TV A O SRR 19 5 Fm BR AR DG 401 SIRTL . PN J5T I by 3843 % A O 73+ S BB B
FREHAEDC /I FRE A s 2. M ARSMIFIE IR & =AU, b WB. PCR. JHLLilE . 1P, el
I SZELH AL AT A I s A TR R AT TM A O S Jok 5 2258 B AH DG4« SIRTL . PN JoE I IO 4 % A
Koy F BMERRFCHAROC T2k A8 4k 3. FEE FAPLAI HepG2 AL, TMAO #4513 FR35SIRT1
(TR, BB SIRTIGT PR 5 19X 7 35308 % AH 500 1 25 ST ARAE B A7 A RGN PN Joi ) g 3 T e 2 224
TPRAICE . 4. KRR B EEER R TMAO . FGF19, REVTFRRACIIAE 201 BRI A 540 1.
SIRT1 K PN J5T I 3 O 43I 3RA .

GERSEEE. B LI, BIRIRAT, TMAOA] FIENAD+KH ) 2 BEALEESIRT1 H ik i,
R PR R bR S R FAGRPTSFE I 5 2. SIRT AT R iF PN R I 3o 1 & AR AR EAE FOE S 8dtd i 2
WAk, JET U, FeA 132 S AP E P TMAO T FEMRSIR T I, SECR I Bt W 4> 7 2 ek, 1%
T U PN O O 17 R B, DT O S ) AT B B . 3. ASERBUAE SDL e e A R BE B v A
TMAORIKGSIRTL . BT R F 3R TR o3BT H S R 5 R AR A DG s B2 IRSIMIFFESIR T
5 PN S5 D7 35 43 AE LR BRI, R N R N o TR A e AR L S RN AESIRT Lk 3%
TR PR B D 1 53 A AT B AR RO LR Ui s e, A LA L S BRRALA, h FHR2E
PRI R YT SEAB 0 25 Wise T RS TR A

JE R g AR AL~ AR ID 23 B DR 9 %2 531132 Wb (8 N

IXRE. RKEE %
Rk FH AT KER

HRY: 2PEBIRRISHEIRE ( PPDM-A ) VEA BRI AN 73 WA AR SCHE R ( DEP ) 1Y S S I R
WA, HOR IR HLE R 58 4 M W BB = R SR s Wide bn . AP T AR m AR 4 2R R R G
PPDM-A RIS AR AE , St 5 1800SR (T1DM ) | 2BUBEIRIE (T2DM ) (925 SetEcE ibnidy
SHAER B o T AL SR ST HESE RIS Wi IR R B LR 2R 0l

5k IA20224F 2 20244F T AR K2 M@ o RE B2 19105652 iK% , fHEPPDM-AZH
(n=30) . TIDM4 (n=35) KT2DMZ (n=40) . KSR O35 - R EITE (UPLC-MS/MS )
FARVEAT ML AR, i B AR AT (RS . 25 SR IE ) 456 IE 38 e/ — 3 51 4 Mt
(OPLS-DA ) 2 ] 22 AR, 2 TKEGGEE P A B% & A2 0. i — 20 R HLASSO [l )5
B AL A 2 WR, JfE i s2iE TAERHIE (ROC) IRZRITAEHLAE 5k

455 . PPDM-A B FACIHARE UG BTG = AL oA 0 o SN2 Wit 9T s, S5 TIDMAAHLE, 3
YE 182 22 AR (VIP>1.5, P<0.05) , Hrifime— Iy e —Hih A4 bn s W 41 G 28 5 Re i 5=
(AUC>0.9) . S5T2DMA i 300 22 AR, 12-HETE . AR 45 P I G2 s i
AUCiK0.88, R/ n, PPDM-AZE HIMBE IS . Wahm i, A it . Pudfm e fn
P R ERACI AT I R, $E7R JNE R B AR A 11445 1] B S 5 PPDM-A K it /i

S5 ARHESE I MNARISIZE 25 £ B2 45 7R PPDM - A LA H- B S 8355 00 2 2 1 A% R, HOm B Lok
5TIDM. T2DMAFAEAT 2 5 . FEE A Z2 AR IE G 2 WA R A2 PPDM - A -5 5 UL s 37 784 174 %65 531 vl e
I IL I IR AL TS T (AUC>0.85 ) , SABEFRTAEHE /- ALS W R AL TR B AR Wil M2 5 R m . F Y
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JRALRAE T XPPDM-AZrFHLEI A TAIR , S B RS S 52 B A [6] TS 1 B SER

REIRR S L 1 e 8 A B TE MK A v e S T2D MR &
R TR Y AW AL

Rekek | B4R
B EA KXW EEF ER

HIK: T2DMZEfHFE1524 5 AR (A1HbA1e<6.5% ) , AIREIEZEIf RAE Ikt s . s %
s T P IR R, A ARSI T BB PR T S B AR RINE R, A N B ]
SRS RADTS B AMTIEE, WT2DMEMLATH Iy 17 . ABFE WA R AET2DM BB & (7% ) Fsk
B R S B G R AR G T IR MR R S i . BRI . DR B A ThRE R AT AR

Jridi: XFA2BHE PRI FE < S AU T2DM A 2 #-A TR 2 B N e ks Ay T, Je A Al
B I AT I2 A m b . BV B 452534 H JE HbA1c < 6.5%8FBG < 7.0mmol/L W & ff 4L, &
1525845253 A JFHbA 1¢=6.5% 8 FBG = 7.0mmol/L g AR ZE Mt 20 . 18R 0 a1 8 hs S8, 1t
RN S5 REMAHPFBG, HbAle, GA, HOMA-B . TC. TG, LDL-C, HDL-C. A% . BMI. &
P o

i ARSI E A R B E AT IR H6. 9. 124 A T2DM B 2& 55 5k
7.14% . 42.86% . 52.38%. JGI7IE MAKER) S MDA B GE, 553, 6. 9. 120 H BIFBGHIEEZ -1
TRE3.07mmol/L. 3.09mmol/L. 3.10mmol/L. 2.77mmol/L,HbA 14 -1 T I43.50% . 3.67% . 3.34%.
2.81%. RIFHSREMAFBG, PBCEILLAM . HbA 1AL AL | CABILLR ATkt % . B
M3, 6. 9. 12N AN FBCHEL 1 F%3.59mmol/L, 3.65mmol/L. 3.42mmol/L. 2.89mmol/L,HbAlc
BT TFRE3.79% . 3.98% ., 3.39% . 2.53%. ARZEMAN3. 6. 9. 120 H B FBCIILL T34 ¢
2.51mmol/L. 2.48mmol/L. 2.75mmol/L. 2.65mmol/L,HbA1c#H4k V-2 FRE3.18% . 3.33% . 3.09% .
3.02%. IRIT G PN NBERE DS, WAL, Hrh Al iieE | MR EL TR N . S
3.6, 9. 12 H WAL V-4 T [%54.98kg . 5.96ke. 4.73kg. 4.74kg FEFE 43 B HELL T WE6.24em
7.46cm. 536em. 5.28cm. JAYTIE PIALIMARFCE M3, HDL-C/K s, TC. TG, LDL-C/AKCEREML, [l
V43 H7 K B34 H Ji5 23 I8 AU 47 I 120508 HUHE A2 GluAUC30J2 52 I T2DMZE fif i IR 2K

S50 RS R T B R A T SEAK S IR S IA R LU B T2DM R . BRAIRYT AT A IE &
HEHERAS . GRS B AT AR K B AL, BEATRIT IR B AL TR IR A R L G TR
o TWBAH G 2 A U 5 120780 U X% GluAUC301] BEJZ 2 MM T2DMZZ fif i R K o

Metrnl3i& P4 25 &P 15 2 808 bR 95 (¥ A C P

W' ' Rk, ERAE. . EEH
LIIFZRKRFWEER; 2. LT HE—ARER

HAY: #RIEMetrnl B 154986080107 i Bk A 22 A5 1 5 28UM bR (type 2 diabetes mellitus, T2DM)FJAH G
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P, DARIGERAE R AET2DM AR bl /e

Jrides FETRFHNH LHMSY ( genome—wide association studies, GWAS ) A% ZE FINCBIFYdbSNP
BARZER AT, TiiE vl BE-S5 T2DMARSC I TR 2 M (single nucleotide polymorphism, SNP) i .
VEHUT2DM #3156, Hff i IE % ( normal glucose tolerance, NGT) FH15200), IEEA WX Z I R o
BEFSEE A A GORE, M ERIBCE I AIDNA, W SR E B U B - BRI i BE BEZ 25 (polymerase
chain reaction —restriction fragment length polymorphism, PCR-RFLP ) 343 B I 441 98 %F 22 Metrnl 3L [H]
rs49860801 7 i HYSL N Z 25, /T LS T2DMAY G, JF B L5 IR . RS SRR DAl A B 85 ZR IR PT
J5%5% ( homeostasis model assessment of insulin resistance, HOMA-IR ) 2085 0 SCBEM: .

S5 JERRE I T 120 Metrnl R A | A 68 2 RUBE PRI A G Y SNPAL A, o PEHCH Y rs 498608011
SHEAT SIS IE . T2DMZH FINGTZ P4 LR AL 53 A1 4145 5 Hardy—Weinberg 5t f% P ik 4% . T2DMZH Al
NGTZHMetrnlJE[H rs4986080(siAA . AG. GG =R BIRIRA A, T2DMLLAY GAF (7 2E PR A 5 T
NGTZH (T2DMZH A% 5L K (I 5 1928.73% , G FE R B A T1.27% 5 NGTL AZEA JE D B R Ny
36.51%, GEiFEHNAYIIR H63.49%, P<0.05) o Metrnl3E[H rs498608007 f ASE (7 JE N H#EH % ( AA+AG
FEPRA ) ROIERE L . 2SI (fasting plasma glucose, FPG) . &J52/IMf [fiLFE ( 2—hour postprandial
glucose, 2hPG) | WHLIMZIEH (HbAle) . HOMA-IRH KRB AL FENE (GGHRH AL ) ik
(P<0.05) . Logistic[al I35 #1iE—2 /R Metrn] 3 K rs4986080 A 5543 3 K ] REAIRT2DM ) & 9 KUK o

4518 : MetrnlE[H rs49860801L iiIFENZ AT RES T2DMAY A A G, HAFOPEILEE . MUBEA-F-Al
JBe B FRARB UK PARSG . HCAFALEEIAH L, ASE( LA ] BERE IR T2DMAY A UK, = T2DMI PR L]

MR A LR MR N B AN
WA 2 RUB R i B A Y A 8

EH. HEF. KT, £R4. E
ATEMKFEREEFER

Hiy: 4280 R (T2DM ) AR O BRMLE 5 165 B 4l BB UIAHOC . = B AR
ARG SLOEZAH P WRIY (SASP) Rkt . B Aiff B 1 20 K A AR 8% 225 UM o b T g
B AR D T A S P R AR A R s T RIS FENRT T M . AR B 7R A R R 2
AT PR B 20 G EAET2DMAE AR

Jid: AR GRS FIDNAT (2R A ) W FMINGH T B 4w SRR, Il
FHARTR) M BERS E AR iR (5. 10, 15, 20, 30, 40, 60FISOmM ) SN RIILIE & 248k & 48/Nf, R
CCK-8KIMAMMEIE 71, SA- B —gal e IPAL FEEF AL, Western blotFlqPCRAMTEEEAREY) (P16, P21,
P53, Lamin B1) 33k, it e o L @MEEDNATG ( vy H2AX ) . B 4l shfiEbri® (INSULIN .
NEUROD1, NKX6-1F1FOXO01) LAK B 4l /0 tbnEd (ALDH1A3) Bk,

g5 (1) AR MGE B Al 21 A . fEidE A (H202, 200 wM) MIZE A (DOX, 0.5
wM) B B AR, AR (A BE24/ NI A RO IE . 20, 30, 40mM; AbFHAS/INF AT R
WEE: 100 15, 20, 30, 40mM ) Tl 4 S ATG J7, WSA- B —gal BHYELHAL LA, A- B PR T 5
EAHCEE P16, P21, P53k, PKE LaminB1ZK -, W/DDNAIAREY) v H2AXAYFR L, FFAHISASP

(IL-6. TNF-« ) WJFRIL. (2) FHERREE B AN ARE S B0 4 Rr . 2R MR Sl 2 4 i 25 kb i
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(ALDHI1A3) ik, i B 40MEZhEER (NEURODI, NKX6-1) Flfs#K T (FOXO01) Mk, #i%
WHIRNE  2 400 (GSIS) SER R, AR w522 B AMIAY RS 0 hRE J) . (3) A-BHPR AT Efr
TES AL PR B A ] . AHAS TP 25k B (10-40mM ) , kB (40mMUEL F ) XF B 20 0 40 s 177
FE—EHIER, $ORABEIR 0T REAEAE i AR IRY T IR B s AHAL T AR FH24 /N, FEA A Bl R (b BT (1] 2248/
BT B 4 A % 37 g el s B i
S5 PRARRE AN H S AR AR Y FISASPIY IR E A NOORS 1Y B AU, 4ERR B 4MfIThRE

0y, BB ZETWEET], WM T2DMI IR AL, AR AR IR AP 2y 7i  H T24 0
PRAGERAL 7SI, T D i I A AR B TR R AR B A i B

WTAPMiidm6A HIE{L B i Atoh8
T B bR 9 ' v 3R I 2T M g B4 A 21 4k

EH@., Kig
TITHAARER (AFEAHXFEF—HREBEER)

H: BEIRIGE W (DN ) 2 PR ™ A SO S e 2 —, TR ] R . R w
BRI 2, BHETBRITAMETESR AR XS, BRI, BRTEME PR B AL . SRR PRI B e Va7 T
B, BAEZEAIISMEMIGIRZE L, TFERIFEAI, S 5meAs) B0 CHE L 456
SRR, SRR BRI &R L R R R A . ARSI B I TE TR AR NG H B R
(m6A ) HIHEREEWTIAHDCHE [ (WTAP) 7EMERA'ER (DN) Hr AR AY2AEN, [REX A
FERIVE FHPLHIHEA TR

Jride: ST R SR /N B B MR db/db /N BV A2 m6 AIB KT 5 I FHsiRNARIR/N R R
A (MMCs ) HTWTAPHIZEIAKE, 3 qRT — PCR. Western Blotfa il fil {2 A JHXo) 44 ffa s 5 Fi 2T
AEALIREN ; 1@t MeRIP — SeqMIRNA — Seq S E WTAPE S HImOA MBI 3L, 7k G4 L A
Atoh8; 1 FikAoh8FEH, FCCK - 8., qRT - PCR., WU 4HMEAR FIWestern blotk:il| Atoh8 X5t 41 g 4 4 A1
AL

5L 154 IR P R IE H e AR B IR A RS IR IMMCs (L-MC ) AHLL, Sidn
FEFRIMMCs (H-MC ) Fm6A R & &340, db/db/NERAE R IR U5 B[RRI 455, S1L-MCAH L,
H-MCHWTAPHImRNAFIZE K 03 1, $8&RWTAPR R EmOAN MY SCHEN 2 ; 2. Si-WTAP
B EFAR T AN P WTAPHY A, R WTAPS /N B 4T D () 34 58 /K SF-BA S RAIG, 3% 2
CyclinDUJ(S*Z%\'J:I'A—F[‘%, 244k 25 A Fibronectin . Collagen DK R 3. GORLEEE MmN, K
LB B E SR RECMAZ A B AR HEE, m6AIER) & %M Atoh8 I mRNA K IATEWTAPRL H
HA RBERA, FWWTAPAGEN T Atoh8m6ABH, JFIHTTMMCH Atoh8 mRNARYZEIA, $#/RAtoh8
EWTAPE S mOA B IR, WTAPHE i {{i Atoh8 mRNAAFEE K FEEHFIL; 4. 5L-MCH L,
H-MCH'Atoh8 mRNA AZRIAKFEF I, AEWTAP/G Atoh8FmRNAZKF-HE NN, Atoh8 A5 B F A #mil T
Fibronectin, Collagen I, CyclinDlE"J%@ﬁﬂ(qzﬂeﬂéE{(ﬁ%o X St BRI HH Atoh 8112 BE T BE PRI BFs I B
EIEARZ I

L5108 AR & W TAPIE L P87 Atoh8 FIm6 A F R4k K -2 5 IR B R B & %, Atoh8 AT HEME N
—ANVETE AR ST T DN IS I R [ AT
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FLI T DRI D s 13 2 R0B DR s 114 s DA A5 Ak LE 4%
23 AT

I B AR Y
LmT R ZARER; 2 dREHRE,; 3 AdRFMBETRER; 4 AdXFEFK

HE: IR PERE PR R AR T2 R0 RS 1 55 — OB R ISR, G RAFE 55 204 PR A B
by ORI . ABEIE B AR I TR A R PR 5 2 B DR I RARAAE A R ) M2 W it
AR

D5 d s ASBIRT AR O BEAIEST, AN A 20234E1 H 2202543 H 5 = B - Rtz i Bk
IR B (AFIR18-70% , WEIRWINFE<S54F ) , Jr WL 2AU0E IR S HEmE PR A8, Horp
B A A s 2L AL 2 P JBR AR 8 S W PR R I L e I 8 o DD SRR 5 W IR f o (BRI B
2N ) o SRR R IE# AR e R ( Hyperinsulinemic—Euglycemic Clamp ) 5 Zb & ik % R 5
BEME (MAE, mg/kg/min) 5 BIASMUREMEIN (REFESIEProf ) #2810k 14K KE, H T EasyGV Version
9.0.R2 Nathan R Hill {4 A2 28 09 OS2 Sk o [RIEE, e84 8 B9 N 1 Ge it B0k B2 il bs
A, PEAEIFEDIGE . WERR A SRR T RE SRR bR -

gESL . BRSO 2 Y A R A AR R (F=7.603, P=0.019) . WLAJENTEL ( F=8.886,
P=0.011) &K TF %50 HbRya Bl N AYRTE E 43 e (F=4.821, P=0.041) & T2 AU R4l . SR,
WIZHAEIMTERI B . CA199 ., HMELIMLIEE AL, HOMA-IR, HOMA— B . At/ Aty 75 2 W Ab 3505 % il A S
PR T S (P>0.05) o #F—0Friisn, 2785 IRMG 5 S IR 5 Jo b PRvs 4 S SR B AR
JEHAERESR S RBEN & . URARIT L S AR B o SR 43 5 TR A AE 1 3 25 5% (P<0.05) o IKAh,
BIEEE . SRR . e IREE . Bk . QLR GRS R ABUIT oy SRR D5 & s AE 2 AR PR e
. SRR SRR IRIE LRI AR 5 1 2 N Rk, (AER TG E L

S5 VBT I HITACO E A AB 1D 2 et RTUL PR B D5 LU R RE A Ay DX 43 H 2 JER R PR PR 5 2 DA B
A BRI ARG AR . bk, R BRUR M PR F 3 R B R A A AN B 5 R, X O I S5 2 O PR
(% SIS WAL TR LA -

circKLC1ill i i miR—145a—5p/CD3 64l
PR EFXRIZ 2 A6 R hor R A AH JCIG i P JHhis 11
3 ISLDUR LR B 5

G G
B EA K F W ER

HAG: AR SCAE DT PERFR (MASLD ) &BRENGRB T, RNl . T, JEEaEmm
A F A R AR A AR o ASHFSE B 71 eire RNAZEMASLD H 9/ FH M HAFHLH . Fi % circRNA
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TEZ R rh & BRI E S8 WIR A, ORI 2 A IEHE R W cire RNATE R AR 2= AL i B ¢
SAER], it GEOBUR I i EMASLDAH K M circRNAZY T, FF7EMASLD/N U 2R rh AT 30F , 5
cireKLCWWENBTIEXT 4 4h SR NAN a8, dE— T cire KLC 1A BhBE S BB AE A= ALH], AMASLD
S W RE TR BE RS AR YR R AR 7 H0 A

Jrd: X GEOEE I HMASLD/IN UL SURIIE 7 /N BUFH 2L cire RNA RIS I TR 26 L ik
HAEMASLDH 63k i cireRNAs,, FFiB i qRT-PCREEARFEMASLD/N RATFH A p i o2z ik . i —20
CHEMASLD 5 KOt BRZHL (A P AL AU IR FEAS, Kzl cire KLC AR, FR4rHr HL 5 18 BRIt AH SC I PR FE
PREIAHOCHE , WAl cire KLC /R A LR FR &P (0 IZ Wi (A . ZEMASLDAHMIBIAS kil cire KLC 1Y FRIA
F30 1o B PR 3 R 5 A A B HO R B TR A5 . 3l AR 15 B A TN I B0 IE cire KLC THE ] (Y miRN A
( timiR-145a-5p ) M FIFHALACD36, #FiteireKLC1/miR-145a-5p/CD36H7EMASLD i J5 4 G
YER. 45 G RNA TR A URIEAT, 2E—2 55 cire KLC YA EAR AR H—1E e BEXSZ K (FXR)
FHHR D cireKLCIXTFXREZ R LR S HAEMASLDAR BrA G i E ] . 55fm, RHIMASLD ) BUSEAY
I K cire KLCL,  PPAR X/ IN ERBR BT IO RURI A G s e o

55 . cireKLCIFEMASLD A ZL L il 3% LUK A BB v () Rk ¥ B i B8, HeireKLC1 YR58
K EMASLDH I I BTV VIAH S . (RSN H I, cireKLC 1l g 5 miR-145a-5pMse Fr ik g &, Ji#E
CD36MFRIL, #E—DAR IR IR . MZEARNSEEE T, @iflcireKLC1RERS 1 2 3 MASLD /N B i o it
B A5 B2 HT IR s R, cive KLC LA RENS 8 i fEEFXRITZ R AL SR, dE—2 INEMASLD
TR B R R L

4518 circKLCI7EMASLDH 3 BiE, H SARUIARER IEA G, cireKLC L3E &3 P ANAIL I {2
MASLDIEBITAR . — 7 Tl it 35 M 4E A miR—145a=5p, JH#ECD36%A, (RHEIERTTA; %— )7 M
IR IEFXRIIZ ZAUREAR, o — 2 IRIAR T ZEEL . cireKLC13 A /E 0 MASLD T AE AL bR S W AR
JPAE A, AMASLDAIZ AT FR (BT 1) BES Ak

Chemerindll #l1 22 S PN i R v ¥ Pk
R DR i A A ) R BRI E

AT BRAm IR
PEARMBAEAFRERR EER

B 7R Chemerin X H P A KN D) RE B A 16 T F0R00 , I B Chemerind/ il 98 E 18142 28 fil 4 45
5 D) RE IR - FHL

Tk RAMBEIRAAEE R (STZ) BEA R IR R 7. C5TBL/6IE IR /N BRI RL . i Ase s B AL 2> -
EHXFMA (NC, n=10) . BERIE4L (DM, n=10) MChemerin i1 ( Cher, n=10; &S H A
Chemerin® [1C9, 9ug/kg/d) . iBidMorris/KRE . W35 TEA AT R, ErEATEER IR (rs—
fMRT) S #f o0 s, S5 R B ILEE T CA T IX 2 ol e st by, 0 5 fi J5 BB A TR, T R 0
Yu e B S B BE . PCR % Western blothalIL-1 B . TNF-« . IL-6 mRNA . Synapsin—1. PSD95F
CMKLR 1A mRNAFIE k.

it (1) 5NCYIHEL, DML/ Morris/K R BNV R4 5 . H AR R BR P94 R I EDE 2>, Cher
M FIRFEbRIE ; W5 SEE TP DML S BT /D, CherZ] M BRFEARAS TDMZHIE I (P<0.05) o (2) rs—
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fMRIZE SRR DMAL/N R AT ALK X A 00 o 5 DOER A% 256 . 7000 T ot 2838 B A% S A T 1077 111 35 6a
JEFREAUIIRIE (ZALFF ) MEFNCAL TR, 1iCherd] iR X IlzALFFEEZ DML LT (P<0.05)
(3) DMAR SEREE BEREAR,  CherZH R 58 BEAHFL TDMAE I (P<0.05) o (4) CherfH ¥ Eh X 4
iE R IBAE T DMA IR, 5CMKLRIFRAZ AL (P<0.05) o (5) CherdIfZRAME A ( Synapsin
KPSD95 ) ik T AR T DM /> (P<0.05)

4518 : Chemerini@ 1T IR /N UG S DX SRE , JRFA 061 Eh 28 file nT 9, OB PR /s BRI 23
[ CAZA O AR T R o R & FE T ChemerinfF 530 B A i 22 R 4P BRI T B B AL ARG . JeEemfot
W SUFTCMKLR LT A 155 B 7R B2 b 09 3 A B
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Related Factors of the Dawn Phenomenon in Type 2
Diabetes Patients

Yan Xia
Department of Endocrinology, The Affiliated Wuxi People’ s Hospital of Nanjing Medical University,
Wuxi People’ s Hospital, Wuxi Medical Center, Nanjing Medical University, Wuxi, China

Objective: The aim of this study is to screen type 2 diabetes patients for the dawn phenomenon using
continuous glucose monitoring (CGM) systems, which offer real-time, comprehensive data on glucose fluctuations.
By closely monitoring glucose patterns throughout the entire day and night, particularly during the early morning
hours (which is when the dawn phenomenon typically occurs), the study will assess the clinical characteristics
of patients who experience this phenomenon, such as the extent and timing of early morning glucose spikes.
Furthermore, the study aims to identify potential contributing factors to the dawn phenomenon, including insulin
resistance, fluctuations in hormonal levels (such as cortisol and growth hormone), lifestyle factors like diet and
physical activity, and various medication regimens used by patients. Understanding how these factors influence
glucose fluctuations during the night and early morning can help in managing this common issue more effectively. By
gaining a better understanding of the underlying mechanisms and the individual patient characteristics associated
with the dawn phenomenon, the study will provide valuable insights into more personalized and targeted approaches
to managing type 2 diabetes, improving overall glucose control and long—term outcomes.

Methods: This study included type 2 diabetes patients from the Endocrinology Department of the First Hospital
of Nanjing. All patients underwent at least 24 hours of continuous glucose monitoring (CGM) hefore any adjustments
to their hypoglycemic regimen. The dawn phenomenon was determined if the patient’ s nocturnal glucose nadir
was >3.9 mmol/L. and the difference between the pre—breakfast blood glucose (7:00 AM) and the nocturnal glucose
nadir was >1.11 mmol/L. Basic data were collected, including medication, diabetic complications and comorbidities,
biochemical markers, HbAlc levels, pancreatic function, thyroid function, and other relevant information. By
recording these clinical data in detail, the study aims to explore the relationship between various physiological
and metabolic indicators and the dawn phenomenon, analyzing the factors influencing the occurrence of this
phenomenon. The findings will provide scientific evidence for the individualized treatment and management of type
2 diabetes patients and offer valuable references for future research in this area.Results: A total of 524 patients
meeting the criteria for inclusion were screened, of whom 265 exhibited the dawn phenomenon. A control group of
216 patients was matched based on HbAlc levels from those without the dawn phenomenon using propensity score
matching. Comparison between the two groups revealed that the blood glucose fluctuation parameters, SD (1.779
vs. 2.261, P=0.001) and CV (16.971 vs. 22.862, P<0.001), were significantly higher in the dawn phenomenon
group compared to the non—dawn phenomenon group. Further correlation analysis revealed a significant negative
correlation between TFQIFT4 and the nocturnal blood glucose difference (r=-0.211, p=0.002). Low—density
lipoprotein (LDL) showed a positive correlation with fasting blood glucose (FBG) (r=0.242, P=0.001) and blood
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glucose difference (r=0.123, P=0.083). Regression analysis indicated that TFQIFT3 ( 3 =-2.399, P<0.001) and LDL
(B =0.550, P=0.004) were independent predictors of blood glucose difference, with the model explaining 13.9%
of the variance (R*=0.139, F=10.468, P<0.001). The linear regression model showed similar results, confirming
that TFQI3 (B =-2.399, P<0.001) and LDL (3 =0.550, P=0.004) were independent predictors of the blood glucose
difference. The model had an explanatory power of 13.9% (R*>=0.139, F=10.468, P<0.001). The logistic regression
model showed that TFQIFT3 had a negative effect on the dawn phenomenon group (OR=0.286, 95%CI1=0.083-
0.980, P=0.046), while LDL significantly increased the risk of the dawn phenomenon (OR=1.728, 95%C1=1.049-
2.845, P=0.032). The predictive model based on the nocturnal blood glucose difference showed an AUC of 0.616
(95%C1=0.535-0.698, P=0.007), with an optimal cutoff value of 1.730, sensitivity of 60.4%, and specificity of
64.6%.

Conclusion:Thyroid function, represented by the thyroid function quotient (TFQIFT3), plays a crucial role in
the development of the dawn phenomenon in type 2 diabetes patients. Higher thyroid function is associated with a
lower incidence of the dawn phenomenon, indicating that thyroid activity may act as a protective factor. The thyroid
hormones influence various metabolic processes, including glucose metabolism, which may help regulate early
morning blood glucose fluctuations. Therefore, optimal thyroid function could potentially reduce the severity of the
dawn phenomenon.

On the other hand, low—density lipoprotein (LDL) cholesterol levels are identified as a significant risk factor
for the occurrence of the dawn phenomenon. Elevated LDL levels have been linked to increased insulin resistance,
which could exacerbate early morning glucose spikes. The presence of high LDL cholesterol may impair the
body’ s ability to manage glucose, thereby heightening the likelihood of experiencing the dawn phenomenon. Thus,
controlling LDL cholesterol levels could be an important aspect of managing and preventing this condition.

Moreover, the dawn phenomenon is closely associated with increased blood glucose variability. This variability
is a key indicator of poor glucose control and has been shown to contribute to long—term complications in diabetic
patients. Interestingly, obesity, despite its well-known role in increasing insulin resistance, may offer some indirect
protection against the dawn phenomenon by reducing blood glucose variability. This could be due to a variety of
factors, such as altered metabolic processes in obese individuals that result in a more stable glucose profile, though
further research is needed to understand the precise mechanisms. Therefore, managing thyroid function, LDL

cholesterol, and blood glucose variability are essential in mitigating the dawn phenomenon.

E RO AWNYF SU B E LAY i R ) WA o
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HEY: A ETE A fr/\BER (LES ) 405 36 A A B 0 BUAE N 4 R BB T 38R0 1L 5
TORZ AR SR, A ik — g XU R A T 7 AN B (62 Ak Bl

Tiidi: ARWFSEEET20054F £ 20164F 36 6 [H Z @R 55 7204 (NHANES ) B9%dE, WA 74529445
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R R . AM/\ER (LES) /MR REFE .. BWIESIKT . WEReE . iR
B BMI, dEE SRR AR EEE . MBS G AR . AR PR 01005315, BLESTE B\ [
KIMBCEIE . ARG S5y, S5E =4 K (<505) . (50-8043 ) FliE (=8043) o W%
K FH Cox FE A5 JRURG: [8] B R PEAE LES PR/ 5 A AE T ML ML AET-HY 56 2, [AIfd Fl Kaplan—Meier E 77
LR AN FILESAL AR AR . MR RLESTE A S80S 2 (B AR - W S &, WFgS i F T BR 7
S (RCS) b BEAh, slal M) AR RIFP IR 2 WAL 50T, JE— 2 58 T i S/ X K 1 5%
M

50 WPRAEA R 45202 BE IR AT BLAE N, SP34EI50.74% , JHhs52.449%  BPE. L
RT994~H (£498.254F ) WiIR], g ss4sflae s, Ho 1476 k.0 MAEFET- . Cox Hu A KU AT 45
MrigR, SOCLES4IAHLL, ThaFLESAIM AL T- RN FEIR40%, S LESLALRE(N64% . X F .0 M55 FE
TR, PELESHIFN62%, HLESHFMN84% . XKLL HEAEJH#E TAERY | MBI SR AN R R 14
F7i % . Kaplan—-MeierEf7 £ 2B, RLESAL Ay 4 IBE T 1.0 LA FE T XU I 35 = T S Al sy LES 4
(P<0.05) . RCSHMritt—24 o, LESIE 5 R AFET- R ML L4 FET- 2R KBS 2 1] 522 J [ 21 o6 &
(AEZEP>0.05) , BPFEELESTEAEIN, AT XM WL MHERM, LESPE 50T KUK (1) 7
FHSCAEARTRIMER] | AR ARG h—8, (IEAER S, LES SR Z Mfffe B & s O/EH (PAEH
<0.05) , XTC AT KUK B SE I AEAR 2 ARE (<608 ) W i, 7R 2 LESXHAR M FRIG BT 111
PRI LRI VE T RE RS

S5 AW E IR ARG IAL T LESTE 43 S5 WE IR B A 2 RSB T RLO A AR T XU G 3R, 4551
BRI R BE A, R LESIE A SEMRAIET RS S VMG, X RSB AR AR B —
M. LESAMBEA R i AU A, 38 1] Ay il > 1 A P i o TS s 2 AR 4R

2 P00 DR i A A SOBRURR P Pt IS TR Py g 15

SENN ., DHR. KA. B, BHE. AR
ST B AR E R

E s A EEI 00 UE2 TR PRI S5 3 30 0 B A B DX TSRS, LT Ay R s 2 131 2 7R M R
i ER B AR R BT AR — R I S kA

Tk ARWFIEAA 26661280 bR B, P JIZRd] (n=201) H20174-1H 2202041 H #1550
i, BUFLL (n=65) }20204-2H F20214E1 H A5 0. B At B4 5365 BUsiba e J s 6 3 31
K HBFRHRIN R, RS ZE 0T LA R 22 5, K P <0.0SIFE AR VE i e il As i, RAZ
PKI R Logistic [m] = X W 7E A0 T A5 5 A 730, LABH 2 228008 DRV 26 351 Jo A I B T 10 T ) 81 2% Ay
e RTINS . SR A28 TR AE TR R A (AUC) IPASREBITINALAE , Hosmer—Lemeshow 31T
MRHERE, JORMZ BT (DCA ) TPASIG RS M

SR AR 12420 PRI R B G IR R B s AT, AR A B01946.62% , Fo i
T T SO e e i, A 10200 CINZRAL 7361, BeuE412961 ) , e siayrA 166 (YIgdi156], %
WELH ), BB HRE AT g . 2R NPrEE R R, Tl BRAEdrs . DRRTR R
AuGHTAK CTPINP) | BEERREE (ALP) | 2552484 ZD[25(OH)D] M L1 -LAE 5% B 2 2 RUBE JR G £ 5 &
Az B A E AT A ST B R - 6 LIRS A E A 5 2 BRI 2R AUCR0.956, 294545 5L
}90.803, HURE NO1.5%, FrFEE N88.8% ., KAFHHAUCHO0.826, ZIBHE%KM0.505, HUKE HT3.3%,
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PSR NTT A%, KUBRIX S BYF . Hosmer—Lemeshow I s BB 4 4L ( x  =2.468,
P=0.963 ) . DCAFE/RBIREAT i G PRG3R 45

450 AP R AR . BROEITSE . ALP. TPINPZ2BIME R 3 & A B i M 4T i 1 6 PR
25 25(0H)DFEAEL L L4195 B 2 2 OB o S8 3 2 B OB AR BT AR P R R . A k6 Tl [
FF 2 U PR BB TS B B AU TR, G, AR AR KA, T ORI R P R
I

EAE2 DB DR o SR I EE B M B M 114
RGPS —— T RE 141 DX A8 b 0 iy fF 52

EZFmt, RE WA, A5, F0' S
1L AR RFEWEFTLER; 2. THEFALARER
3L AN TARER BAER; 4 LETEFEFPS; 5 AL RFRMBEELSENFHRR

HAYg: BB (CKD) BRI IR (T2DM ) B A7 7E . AR R PRI £ & 1 i
B S CKDZ A 1) K RADAAR BN FE I . AT B 7EAR T P A T2 DM A G B0 5 CKD 2
[EOCHR

Tk ARFAETIE M AIRX AT, AT X2 BRI . BF5 L9 AT IR
TIAHIRIX 571361 =658 FAFT2DMEH o R IEM YIRS RSB, @ R4 i
EREE, B2 5 E RS REEB TS (PR 2R 52T ) o FliE & pCrrsr g
O BGHAT A AL oA, RN AR I B M B E A S IR . CKDE SUHAFE R AR . Al
INBRIETT R (eGFR ) F&{Ik (eGFR <60 mL/min/1.73m2 ) s{ & FHH. . %Fﬁlogistic@ﬂﬂ*ﬁﬂﬁ*)?z:lﬁw%ﬁ
BEECPEo3 DU 437 20 5 CKD R B CEE, LIS IEJG R HLIEEL (OR ) K95% EAF X1l (CI) Fom.

i PR AREMCKD R F R45.7%, P4 ERi=: " FoEmiral” | 7 ESEN
BT R O MR o SRR A (UK . FUEAL . SR B IR AR
TARFHE ) SBARCKD G ZAHIE, K IESORIEREPY S F+ 543510 0.99 (95% CI: 0.85 - 1.16). 0.89
(95% Cl1: 0.76 - 1.04)F10.73 (95% CI: 0.62 - 0.86), KRAAIFEERA ( ILRMEE . FHIBS YL A A
HIKE LR EHE ) SCKDER RIS, ORMEA I 41.01 (95% CI: 0.86 - 1.18), 1.15 (95% CI:
0.98 ~ 1.35)f11.25 (95% CI: 1.07 - 1.46) . " fEGeRgHH” 1" mAE AR iR W 2 0CHK .

ghi s AR b AR RO O BB B CKD B R A O . 56 24 i s PR B e 5 i < 38 g 7Y
FEEAR” SHARMICKDRBS A . T dE—25 TF R ) K 1 FURIF 7 56 Eak Fh oG
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L5 I 25 PR GBI A 2 K F-TT
L3RI DR i A B 98 A PR 5E

FMFA, REL N FE REE, RE
P s B R

Hi: A58 B e IE B H A SCBEAEEEA2 (lipoprotein—associated phospholipase A2 ,Lp-PLA2) 5
WEIR I B BE 2 ((diabetic foot osteomyelitis ,DFO ) KR, [ﬁjij‘ﬂzﬁl\Lp—PLAZﬁEyEIDFOE/E;’Hi/Z\%ﬁéE%*{R%
Wi

Tk FLRE6SFR2 R IR A I DFORF M TAMSGE . WMIGHTLEHER, S 5&50 MAEDrO4]

(184%1 ) FIDFOLL (8161 ) o WIRAFA LA FATAT—IibsE, WHIADFOMIGIRIZH: 1) E LRI
PHM:; 32)E s (PTB) Rl AX ke Ar . PTBACINANIX 5 &R FHPE, LABIADFOMAEAE . M0
PRETEADRE PO L B il i, PTBIRIS B R B . 432 BRI 5DFOM —Buw 24k,
FEFRRER . BT AR O A G, XA R SR R PG o A P4 R I T Lp—
PLA2/K - SR 5 MU Hk i 2 SDFOM M fER 2 . RAIZIE TAEFHE (Receiver Operating
Characteristic, ROC ) Z5H7, PHAEDFOEE 1145 Lp—PLA2 /K2 W (B .

ZEH . DFOZIME Lp-PLA2/K - . 5 TIEDFOZ (P < 0.05) . LogisticlnlJ423#7 78, Lp-PLA2
(OR 1.015,95% CI 1.011-1.019, P <0.001) . FHZBIKEN (OR 2.453,95% C1 1.147-5.247, P < 0.05)
FIESR (OR 1.042,95%CI1 1.026-1.059, P < 0.001 ) ZDFOMMSIfERFZE (P < 0.05) o Lp-PLA2FIESR
5DFOM & A, HZ A5 h0.787410.683. Lp-PLA2MISUR MR, M65.4%, MESRIFFF
iR, H95.1%. BRE TN R, Hhek N h0.858, HUBMERT9.0%, Fi51h84.2%.
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IR R AR S AE AR L S VIR AR S5 I F R R AR 3R 0 A . R, 7EARII B &, IR 2 i
W PRI X — 23K B RS T B MR b, ALBIL ¥4 B R A AEAE B B 2s 1, ARWFSE S T35
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Jrid s BERUE T3S [ E K R 5 5 3R 4 ( National Health and Nutrition Examination Survey,
NHANES ). I Z K 2R Cox [T AR A ALBIPT 3 S R 8 5 4 RBE T ROAHSCHE . O T iE—20 10
MEXLECHR I — &, 24T T WAL M A BRI SR  oh, A HIBR AP SL TR AR R R ALBIF 23 5
PR R Z A TER RS R

ZiL. JEYIA2 971BIE R, HHBETI49001( 16.49 % ). R, SALBIFAF<- 2.6/
b, ALBIVEAR> — 2.6/ 3 HAT @ A9 2 RAET- XS . Kaplan — Meier/E 77 1 28— 0E SEALBIE-43- 5 B
AAPI B AN . WAL B, PRI RIA R RO AE ALBIE 235 22 AL T G & Hh A 78 35 i S LA
Mo BeAh, BRGIESLITRESR T B, BEPR B BALBIY > 52T R Z AR L R, ALBIY
S, ST R, RARIELNE R AR B (p = 0.3692), (HEEMOCHK T (p < 0.001).

Z58 . AHEIEH R BLR Y T ALBIE SR FEME Fi f838 F (T AR I PRAN (5 SR D B FE AR i T
ALBIPFIF BE AT S W RE R S AL Ak, SBiE PR A B AR B R DA G o BE— 2 WH5E TR ALBI
PR AR S AN SRS IR SE 2R, B A T P A B PR R T i R DL AR (AR

Identification of Shared Biomarkers and Pathways in
Diabetic Nephropathy and Atherosclerosis through
Bioinformatics Analysis and Clinical Samples Validation

Juan Zhang,Ziwei Wang,Huimin Cao,Hong Zhang,Juan Chen
BETH-ARER (AREAXFHERZS —ER)

Objective: Both diabetic nephropathy (DN) and atherosclerosis (AS) are widely prevalent diseases, which often
co—occur and have a serious impact on human health. The common pathophysiological mechanism between DN and
AS has aroused extensive research interest around the world. Increasing evidence suggests that individuals with
DN are at a significantly higher risk of developing AS compared to the general population. Due to the increase of
triglyceride—rich lipoprotein and low—density LDL and the decrease of cholesterol-rich HDL, these lipid components
are deposited in the renal microvascular system and can cause chronic atherosclerotic damage. Atherosclerotic
dyslipidemia is a significant factor in the onset and progression of DN in diabetes mellitus. Lowering atherosclerotic
lipids and lipoproteins can diminish glomerular damage and slow or stop the decline in eGFR, which can cut down
on CVD-related illnesses and deaths. Conversely, DN patients experience worsened plasma dyslipidemia, and the
combination of proteinuria and renal dysfunction can raise the likelihood of ASCVD in diabetic populations. These
findings deepen our comprehension of the connection between blood lipids and renal dysfunction and could aid
in the discovery of molecular mechanisms between two diseases. Nonetheless, few studies have explored the co-
pathogenesis of two diseases at the genetic level. We found that the co—expression of RNF213, PRCP and ID4 may
be involved in the development of AS and DN. PRCP, in particular, shows promise as a diagnostic marker due to its
detectability as a peripheral blood protein. Therefore, this paper will specifically discuss the co—pathogenesis of DN
and AS and the clinical application prospects of related potential biomarkers.

Methods: This study delves deeper into the genetic level pathophysiological connection between DN and
AS. Microarray data from the Gene Expression Omnibus (GEO) database were used to identify differentially

expressed genes (DEGs) in DN and AS. Weighted gene co—expression network analysis (WGCNA) was applied
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to identify co—expression modules relevant to DN and AS. We conducted functional pathway enrichment analysis
on the shared genes. Support vector machine (SVM) and least absolute shrinkage and selection operator (LASSO)
methods were utilized to identify and validate potential diagnostic markers. Additionally, immunoinfiltration
analysis was performed to examine the relationship between the core markers of DN and AS and the expression of
immunoinfiltrating cells. Finally, blood samples from patients were collected to assess the diagnostic efficacy of
PRCP. Through the implementation of WGCNA and DEG analysis, we discovered that immune and inflammatory
response—related functions may hold significant relevance in the development of DN and AS. Additionally, our
enrichment analysis of common genes in public disease databases also revealed the enrichment of cell differentiation
and inflammatory signaling pathways. We can infer that an inflammatory environment resulting from immune and
inflammatory responses might be a shared characteristic of two diseases, with the Cytokine—cytokine receptor
interaction signaling pathway potentially playing a vital role in their co—pathogenesis.

Results: We identified 1071 and 1199 DEGs in DN and AS, respectively. Two significant modules were
identified using WGCNA, with 37 genes overlapping in the most significant positive and negative modules for DN
and AS. These genes are involved in immune—-related pathways, particularly cytokine—cytokine receptor interactions.
Three potential shared diagnostic markers—ID4, RNF213, and PRCP—were identified and validated using SVM
and LASSO. ID4 is primarily located in the nucleus, RNF213 in the cytoplasm, and PRCP in vesicles, with the
latter detectable in plasma as a protein. Immunoinfiltration analysis revealed that the expressions of ID4, RNF213,
and PRCP were associated with variations in immune cell populations. Differential analysis of peripheral blood
microarray data indicated that only PRCP was significantly overexpressed in both AS and DN samples. Moreover,
qRT-PCR confirmed the increased expression of PRCP in peripheral blood mononuclear cell (PBMC) samples
from patients. Upon discovering the abundance of both immune and inflammatory responses in DN and AS, we
hypothesized that the immune—-related pathway dominated by cytokine—cytokine receptor interaction, coupled with
the alteration of the extracellular matrix, may be a common pathway for the development of AS and DN. Integrating
the gene pool yielded three central genes: ID4, RNF213, and PRCP. The expression of ID4 was reduced, while the
expression of the latter two was significantly higher in the DN and AS groups than in the control group, with PRCP
expression in peripheral blood expected to be a potential marker for the clinical diagnosis of DN.

Conclusion: This groundbreaking study utilized bioinformatics analysis to examine common pathways and
genetic diagnostic markers for DN and AS. The findings indicate that the Cytokine—cytokine receptor interaction
signaling pathway may play a role in the development of both DN and AS, and could potentially serve as a diagnostic
marker for DN complicated by AS. Additionally, the study’ s immunoinfiltration correlation analysis suggests that
the pathogenesis of these conditions may be linked to an imbalance of ID4, RNF213, and PRCP expression. This
research offers a new perspective on exploring the mechanisms underlying DN concurrent AS. Future studies will
delve deeper into the Cytokine—cytokine receptor interaction pathway and the expression of ID4, RNF213, and

PRCP, as well as conduct related in vitro experiments.
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HiY: BERGILERGZAE (diabetic retinopathy, DR ) 3% WASHH PRGNS IF AREZ —, AR
NBFEE W ZRA, ELAE 20134FEBR IR A BA/INTF 20K, 5 Z2MBam i kb R REIHE, A
WA M Elabela ( ELA ) 7K1 204 PRI AL I B 22 YOG 2R o
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ﬂmRuwmm P=0.000; P=0.001) . HRHEROCHIZLSrHT, ELASWORE R L I RG22 1) G50 BE Ry
59.3%, FEsEN83.3%, HHZE T IHFIN0.753 (95%CI: 0.638, 0.869,P=0.000 ) .
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e AL (BML) | HEM; Afbdsbs. S . ZSIECHE . Bk & H (HbAle) . HAIMIIHEL.
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40.4%, 36.5%, 23.1%, HEH522.9%, 31.3%, 45.8%., —LHPRfe<PAE91543.9%, 26.8%,
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M RN S TEAR G, AR (r=—0.295, p=0.003) . BMI (r=-0.246, p=0.014) . HbAlc (r=—-0.0256,
p=0.01) | "PHRIANIITEL (r=-0.231, p=0.024) 5% 4B G S AAHK . “ICLogistic [T Hr4h
SRR, BMIREAR. ARG PR Ltk . BEIRWEFE S T2DM GR35 & 2B 1 A A9 i ST £ PR 3R
(P<0.05) .
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A panel of miRNAs in the serum extracellular vesicles
serve as novel diagnostic biomarkers for MASLD

Moran Hu
Jiangsu Province Hospital (The First Affiliated Hospital of Nanjing Medical University)

MASLD, the most common liver disease worldwide, presents significant public health challenges due to its
links to hepatitis, cirrhosis, and liver cancer. The prevalence of MASLD is steadily rising within our population,
with approximately 4% of new cases being reported annually. Notably, regional differences in prevalence rates
reflect lifestyle variations; economically developed eastern and southern regions exhibit higher rates than central
and western areas. Over the past two decades, China’ s economic growth and changes in lifestyle have led to a
marked rise in MASLD cases. Early detection is crucial for effective intervention; however, there is a significant lack
of diagnostic tools for the timely identification of conditions. Our study introduces a straightforward and efficient
method for isolating and accurately quantifying miRNAs in extracellular vesicles from serum, confirming that miR—
574-3p, miR-542-3p, and miR-200a-3p in serum EVs may serve as promising diagnostic markers for MASLD.

Exosomes, a subtype of EVs, play a crucial role in intercellular communication through the transfer of
proteins and RNAs. miRNAs represent a highly conserved class of small, tissue—specific, non—coding RNAs that
regulate the expression of numerous functionally related genes. Hepatic—derived exosomal miRNAs have been
shown to be closely associated with the development and progression of NAFLD through multiple mechanisms. The
characterization of miRNAs in the exosomes suggests their potential as multifunctional biomarkers for NAFLD,
therapeutic targets in clinical settings, and predictors of patient prognosis. Ahmed M. Samy et al. isolated exosomes
from plasma using ultracentrifugation and reported that exosomal miR—122 and miR-128 were upregulated,
while miR-200, miR-298, and miR-342 were downregulated in patients with nonalcoholic fatty liver and NASH

compared to normal controls. Similarly, Jeong—An Gim et al. isolated exosomes from serum using an exosome
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isolation kit and identified exosomal miRNAs correlated with inflammation, steatosis, ballooning, and nonalcoholic
fatty liver disease activity scores (NAS). However, current techniques for isolating and quantifying exosomal
miRNAs are often time—consuming, labor—intensive, and costly, limiting their practicality in clinical settings. In this
study, we developed a novel and efficient approach for capturing and analyzing extracellular vesicles using WGA—
coupled magnetic beads combined with RT-qPCR. Our findings demonstrate that miR—-574-3p, miR-542-3p, and
miR-200a-3p in serum EVs hold significant potential as promising diagnostic biomarkers for MASLD.

In the investigation of the pathogenesis of MASLD, the traditional ~‘second strike theory’ is progressively
being superseded by the ‘multiple strike theory’ . Within this framework, epigenetic factors, particularly
miRNAs, emerge as essential components of epigenetic regulation. Research indicates that miRNAs are widely
involved in fatty acid and cholesterol metabolism, glucose homeostasis, and insulin secretion. Our study revealed
significant differences in the levels of serum exosomal miR-574-3p, miR-542-3p, and miR-200a-3p between
MASLD patients and healthy controls, as well as correlations with the severity of MASLD. Alessandra Tessitore et
al. found miR-574-3p gradually increases as the severity of the disease during the transition NAFLD-NASH-HCC.
Zhou et al. found that miR-574-5p is significantly upregulated in serum exosomes and positively correlates with
collagen deposition and alpha—SMA expression in liver tissues during fibrosis. Li et al. discovered that miRNA-
574-5p targets HOXC6 expression, thereby inhibiting lipid uptake in hepatocytes and mitigating non—alcoholic fatty
liver disease. Ji et al. demonstrated that miR—542-3p is significantly upregulated in hepatic fibrosis, promoting the
activation of hepatic stellate cells, and facilitating the progression of fibrosis through the inhibition of BMP-7. Ye
et al. reported that miR—-200a—3p is significantly upregulated in fibrotic liver tissue, playing a pivotal role in liver
fibrogenesis by repressing the expression of EGFR, STAT3, CTNNBI1, and TP53. Liao et al. discovered that miR-
200a-3p modulates hepatic stellate cell activation and potentially influences liver fibrosis pathogenesis through
the inhibition of IncRNA Gpr137b-ps and CXCL14. Additionally, Huang et al. demonstrated that miR—-200a—
3p contributes to steatosis development by directly targeting the 3° —UTR of CYP3A4. These findings suggest
that exosomal miR-574-3p, miR-542-3p, and miR-200a-3p may play significant roles in the occurrence and
progression of MASLD.

This study has several limitations, especially the small sample size, despite the current data suggesting the
potential of serum exosomal miR-574-3p, miR-542-3p, and miR-200a—3p in distinguishing MASLD. A more
comprehensive study with a larger cohort is needed to validate these miRNAs as potential biomarkers for MASLD
prior to clinical application. Additionally, the absence of follow—up data is another limitation; without it, we
cannot determine whether serum exosomal miR-574-3p, miR-542-3p, and miR-200a-3p are associated with
the progression of MASLD. In addition to MASLD, the liver may be affected by a variety of other diseases, such as
viral hepatitis and drug—induced liver injury, which may also lead to changes in miRNAs of serum exosomes. The
samples collected in this study also lack diversity. To utilize serum exosomal miR-574-3p, miR-542-3p, and
miR-200a-3p as diagnostic biomarkers for MASLD, it is necessary to include a broader range of sample types to
evaluate the accuracy and precision of these miRNAs as diagnostic biomarkers. Moreover, although previous studies
have reported that miR-574-3p, miR-542-3p, and miR-200a-3p are involved in the occurrence and progression
of MASLD, no research to date has elucidated the functions of exosomal miR-574-3p, miR-542-3p, and miR-
200a-3p in intercellular communication during the pathogenesis of MASLD. Finally, although our methodology is
relatively straightforward, RT-qPCR-based techniques still necessitate the use of Applied Biosystems Real-Time
PCR Instruments. In future research endeavors, we aspire to devise a methodology for detecting serum exosomal

miR-574-3p, miR-542-3p, and miR-200a-3p utilizing test strips in conjunction with WGA-coupled magnetic
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beads. This advancement would empower high—risk individuals to regularly monitor their risk of developing MASLD
in the comfort of their homes or within the community through urine testing.

The pursuit of a non—invasive test for assessing MASLD risk has been ongoing for over 20 years. Our study
indicates that serum exosomal miRNAs have the potential to serve as biomarkers for the presence of MASLD,
potentially simplifying the process of direct examination and pathological testing for a definitive diagnosis. We
validated the expression levels of miR-574-3p, miR-542-3p, and miR-200a—-3p in the exosomes of MASLD
patients using RT—qPCR. The results showed that serum exosomal miRNAs were significantly elevated, indicating

their potential as specific and sensitive biomarkers for diagnosing MASLD.
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MCRPHASMI, ASM. 7] (kg) FIP# (m) B HAHIE(PIE<0.05), PLRE P (m) ZHAAHKEP
<0. 05). ZNZE “JtLogistic B4R K, BMURAL . HBWAL . CRPTHE . SIITHE Al ik o8
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FN T AR ER
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(TG) . PFUREFE AL (AHL) | PPIZEELAEEL (RDL) Wl (P<<0.05) 5 s 4 ip
JE (LSp02) | I Fn e (MSp02) B TFE;  (2) fET2DMA IFOSAHSZH AHEH 45 AHIK
oo i . EE A, RIMEAHDK IR, R RS (P<0.05) o IfURERK
SESRDIL FBG, FCPHEREIFAX (rfH 40.119 ~0.757, ¥P<0.05) , S5LSp02. MSpO2EfitHx (rff
H-0.149 ~ -0.213, ¥JP<0.05) . (3) WIRMAEN R G, HApAHER A A2 S, T2 ELMmET=E,
RIS G (FBG) | [ e MSpO2i#E A FeZ i A 5 72

SE . 2 BB R OSAHSEUR RS, A IFOSAHSHIT2DM ARE AR A FFOSAHSI A RES A B
AOFI PRI . R, REE . Hh =R, AET2DMA IH-OSAHS AR PRI 7K -5 Rl AR 1 1] BH ZE 04 1 2
VERECRIE IR 2L LA B IEARDC, 5 P34 Mo Il SRR B S R DG, HLZs R . JEERR] . P38 il 4T Fn
JE SRS 2 RUE R 15 T BH ZEPE MR BT 5 (R0E SEE AR IR A RSN fE B R 2R . PRI E2 AU R
B R a3 o TR 19 ke S 11774 O A S ARV = 0N L o e O ST sk | ST
DA/ B ZEPERERRIT B AR o PRIEKTAT S E IS W AR I i 1) AR b 2 —
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PHEZR LK

T

AR O ) - e e oY

DEVRGRFRBRT (WM ) 5035 Bl bR s ¥ i 11 1 i 2 2K 1Y
IR LR & . — T P TP I AR B S

TR&E. B RAW, B, B3R, L8H%. &%
ATRERKXFS B ER

5T B BEIRIGE B I 27 (DGAN ) JEME R 207 2% H il B i st &
RiE, VhEERRE. (EREETE N ERRI, HEIRTTTACA R HLi = s R e . YRR TERERSAE (WMT )
W BRSSP TIRERHE, HNBEN ATFEBHEBITENEEBHE N, DR
B A2, DA S 2o A 4 — B — Py A5 Z2 P Lot el R B RER o (RHEXT DG AN PRI R & A AT 7 3
IE. AW STETTA WM T HMEIAPEDGAN BB 3 BRIk BB I, 4B e 2k

W I vE: DFoTiit: ATBEME B IR RITSE (202345 H -20244E12 7 ), A9 AN42400 5 BRIGT T ISR
MERTEDCANE Y, B2 LB WMTIRYY . PHGHERR . FEE&N . BRMEERITI (GCSD) . B
EABRITE R (GSRS) MK RIAITIRL, 4. 1282 L, WER S A EMZIERRIES ., UF
IR/ AR i 3% | DC2Z AR IEIR BT P8 AU LK JORITIR L. 4. 12J80078 ks &k idsRiair &
BEVI I FE AR RFE (AE) B4R K HFLE

WFFEEs R IPROPAL . WMTHCEREIRIG B 1 E B 20028 SRR $173.68% B FEREIRIT 4
TEIGTT G R . 4R B 128 2 2 R (P<0.01) , HorWuts/Mk i 5 i B i i b 2% . 5 i
FEARTESY (GSRS) TEIRYT I 25 I A] fUAS AR B 2 B AIK (P<0.01) , JEJR 5 R GE I T IE TS XA FL .
A EMZRERIT . IAR AR B o SRR ST 0 2R YT S A B RS I B2 R (P<0.01) o &4
M IR KBV R R BN R CRRSFFEA%0% ) .

WFFE L5 ABFoE R, VRRBE R (WMT ) AT 2500 35 ME A TE WS G 8 o 32 el 405 72
(DGAN) FBE 1S ek B 2038, HRIH 2 ot RAF . ASWFSE 1 e I RIS e S WM TS
DGAN S ZEITR, oW B W 350 200528 B BRE YT FERE T8 7 ), AR TR 1 2 s BEALGT
RIS IR T TSR IR R LA E AL

“B R R bR K BV 2l ) B Vi i A Y
P B HL F 58

N RS
LA P ER

TR MO B EERE (DGP) SEME IO 8 TP A7 7R I SO, RN B HESHER | K .
A RAFREIR , ™ E 0 A AR TG T . AR [ PRl RO IR & 2 i 5E T, e Bofi R F8 3 B i
PO AEARAI AN IR R5.3742, b i E RO B T 1ML, O BB o e A X 2 —
DGPRY IR Z R A, , W K A EMZAL . I R B a2 ee=al, LUH MR s
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FWAMEAERZE . HIL, FEARAIEIT F BT EGEERR A N E YRR E

H . AR5E BRI 2 “Be B RARTE” XPH R KBS I8l ) & B iR v s 1R F XL,
HHEE R PRIGY T A G 15 I 31 i B A4 1o JEL B AR

5k ARG RSTZ (CHERRER R ) 55 280 o R RRUBEARL, S5 172 ASD R BB BEHL /M 1IE
XTREZH | W PRI AR AL AN ) e = RO R P o il ad X He s 2 K R B HE A SRR N e 2R
GEO TR, TP LRI T HRCR . R HE L U5 B A S B S A8 b, Sl bR
KM Cajal 40 it c—kitFe ik K, ELISAREINE B 3 R AE W R 5 5 I E Wk E .

0L AR IR, IERAKRMPEEIEAER, B A HES RS, MR L A B ke 5 T AR
WA/, PEREA 0 S AT . B 1 RUR IR YT A0 K RS HES SR N R R R TR
RIZH (P<0.05) , RUNZAYREEABECERE RN KB B Ash 1), REEd s R s, B
Cajal4fi ffle—kitZRik W EW5sS , PR HANIRIFIRAE FIIREZ M, Wbk L RAT AW -kt XK E E ik
EH K, U259 0T el i i Cajal 40 6 384 58 AN D) REMK SRR A% B W sh 11 . Ak, IRY74L00 1 3l
FE W FOPAD B = TR (P<0.05) , F—20 38 F T MAB A B ik o mmireH .

G50 ABFRERWY,  BERARE” BRI W S R K R B B 1R S I E KT, FTRE
it 2 S SR R AR T, RS2 1 Y 1 52 Cajal 40 A S B K- LA IS 4 Sk Se B RE . R4t
TR 25 B W 45 25 B4 R0 00X B2 s, IR AR R 1) 3 B B 43 S0 DR AH S 5 2 AT 11 56
E 1) VA gL NN I ML g

VAR W5ty G 8 (38 2 R0 D o S8 YRR DR <
S EENLR

REH, FLs, RBK, H%, TR, AW
AR W E T

HE: B BUBAAME 2R R (T2DM ) # ULIFAAE, 0 28 hn s i 4 KU S Beyr e, Hi,
FODR R D) BB IE 5 R T2DMAEAR T, HURBRIER MRS S B % (BMD) MR M AR, AF
FEIE A R R BUBMEAR L, REGETHUR IR DI BE IE 5 T2DM AR 1 HUR AR AH OGS 205 BMDIR 1)
K&,

Tk TR W T, A MR IR DI RE IE & A9T2DM A & HE1 7 AR AL A8 bR A2 RRFIE Y
M. BMDI 2 R XUREX R, DAREAE (L1-L4 ) FBCE S0E N F2maar . SR R IR
FEUBMEE I (AN IR IR B3R 3 A S TR QUANGE HUIR BRI 3R 4 M- TAHSHTHE 2L TTARL ) IPAS HAR BRI R
AAEFRIRDIRAS . ARHEBMDIMEZE R, B FEX G or  IE w3 B AR 2 e 2 (B il D F
JEEiAS ), 2B HUIRBRIIRE . HR RIS SR R HR 2 S BMD I AH G

G50 HIEWBE AL, (S EALEM IR s L R 25 EAEED . FRES R D
KMET3IKF- 2R IH BEFIFE L (P <0.05) o #FT3KF =000 200, 45 R 48R
SO AR AR = A RIS A BMDE . (2 e AR R B, IR E RS, FT3
KA 5 BDM L E A 56 . Spearmantf TR /R FT3 5 LA R #6407 . FEHELT (r=0.141,P=0.001) . FEHEL2
(r=0.129,P=0.003 ) . MEHEL1-14 (r=0.103,P=0.017) . B (1=0.1139,P=0.001 ) BMDZIEAME, IE
IRZRHNZEIG, Logistic 19 78 25 BEFEAR XS S5 FT3 (OR 0.187, P < 0.05) K F-27AE, 4R, FURAR
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1

FER THRBEFRF T RBERIRFFAREN

ft
&

T Z URPEFS AR 5 BMDIA] R & B B S =8 (P> 0.05) &
258 TEHRIRDIBEIEH AIT2DMERE H, FT3/KFES5BMDA ST AHOC . TE B N & = B FT3 /K S m]
T AR 2R

G T ML DR A 2l 5 P S P i v v o et 9 i v
5 AL IR

HERE. R, MEH, EVF BER, £
M T LER

80

Hi: IRIZEE A LAY, R —NEENIEMPTAR . SR, B 7E 2 Ak A<
HIE A AT SR AEAE il . ARG B R MG IRIR (sUA ) /KPSt i it 1 A A Hp fB 3 Jo 09 7
G Z IR E R

Tk TEXIMSEH, ATNA THZWEh 2SR A b i 8 . R s =4 H e R4
i 2 R Rankintg 3% (mRS) PFPPAL T B E WIS . 900 B 78 A BE T A e 30 (] 5000 T it 37
PRIGACY-, - 380 3z DA 5 390 1] S0 00 s 79 000 37 DR IR 7K Hhois 26 A B I A R 1LY R R /K TR B il 775 PR
MKk ( AsUA) o i THEVTILIE IRIRK V-5 2otk i M i 4 vh S8 IS Z [ 6 &R, FRAT14H
FSpearmantl SR e e MIASE T T 4587 .

0L ARWESR AL T 5552 SRS M AN A T B . RS R =S H S BT, AKEmRSIT
32352 BE TG AR, M320%4 B E RIS RAF. HAHUS RAFS BUG A R B E LR 1015 PR IR
K, TR BEMNLE B3 B M IR K I R ge it 22 7. SR, S UG A R EF[-96.0 (-166.2 to
—40.5) pmol/LIMH L, AsUATETG RIFH#[-44.9 (-91.0 to -7.0) wmol/LIF W ET R, HESAASIHT
RN (P<0.001) o TEJREE TARWS | 25 BRI ANERER SE [ (R 37 AR e A hi 3k (NIHSS) 14451
25, AsUAS VRSN PE RN A b B2 =4 A W UG 207 R G

e ks tER A R R T, BUS A KRR A B A S R R AT R B TR B, S IR
MR KV AR A P e i P i A v B8 8 B B U AR AE B ST A OGE o DG IR R XS i A4 v B8 T A2 i, )
o CEBTRETERFFE sIm PRI h i — 2D ARSY

90 B 5 B Y5 G Y SUDH DR (A G 20 B

+E.FF
AN TARER

Hi: ARFORHR TS S Bl RESEE ( Agouti-signaling protein, ASIP ) mZeik, IF
W H ST YR MABEIR I ( Gestational diabetes mellitus ) GDMFAH I .

Jrik: BEEGDMZE (GDMEL) FIIE R B i 2240 (Non-GDM4L) 44330, BTSN G528 %
FEAm B R TORY, A - LU A P20 2 BT AT AR 2428 J] 1) 2 JEL U R LR BBEAL M ZL &R 11 (HbALe ) 7KF-,
A AT BMIA H 0 —Ba 8 2820 (TyG=In[ H il = B8 (mg/dl) x 25 & ML (me/d1)/2] ) o RAELISAE AR
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A2 1MV ASIPRY R IATE N . AR SE X R IR AR A, R FIRT-PCREAK MG AEASIPmRNA Y R
ik, Western Blotf R KNG &L ASIPER (IR, Sl AL R e s e e (a1 e 0 3 M i 4 N ASTPER 1 1Y
Fik o RO DA SRR AN 0k L 2H ATl DR — M e, SR FHERMEAR DG 20 A LV ASIP 5 AR bR ) AH
Kbk SR Logistic [BIA4 T LR ASIP/KF- 5 GDM K F o

gE .1 PRYLBFSE M SR AGAERS . 2R . ZERIBMI, DL RO AT EFSKE (DBP) | L4 TE
(SBP) . GHMEREE (TC) . K% EEEAMER (HDL-C) | K% EREAMEERE (LDL-C) |
BrEUARE . BaER . FEJLER . )L, MIREILLE RBIILEERSEFRH LRI EER
(P>0.05) . 5Non-GDMAIAHLL, GDMZAZZALTEIR24-28JFAAFPG . 1h PG K2h PG, FHURHTINTG .
FPG. HbA1c R TyGIHRBUKT-FIE G A RIEIRES R & AR B THE (P<0.05) o [AIEY, GDMALI i
ASIP/KF- B i 155 FNon-GDMZH (P<0.001) .

2. A% 53 W6 0T A SIPAK P A BU{EDRE A 588 5253 M AIRASTPA (<160.23pg/ml ) il ASIPZH
(=160.23pg/ml ) , Z55GEoR, EASIPAGCDME A AN RATURSS R K 5 KR LI & A= 2R B 5 = TIRASIPZH
(69.70% vs 30.30%, P=0.001; 39.39% vs 12.12%, P=0.024; 24.24% vs 3.03%, P=0.031) , Wi [alHi4:
JLEE . B LA LA A AR RS R W B 22 5% (P>0.05) .

3. SpearmanZRPEAH MM & FRASIP/K S 5222428 JFFPG . 1h PG, 2h PGEIEAHE (1=0.499,
P<0.001; r=0.381, P=0.002; r=0.543, P<0.001) , S54M%ATFPG. HbAlc M TyGHgHd 2 1EHHE
(r=0.317, P=0.009; r=0.3463, P<0.001; r=0.247, P=0.045) .

4. Logistic[nlJ373H7 7R ASIP/ZGDMRfE K [ 22 [OR (95%C1) : 1.058 (1.026-1.092) , P<0.001
1, Z4E# . 2217 BMI, SBP. DBPALIESS, ASIPYSZGDM HYFER:F 2 [aOR (95%CI) : 1.064 ( 1.028-
1.102) , P<0.001 | M4k, ASIP=160.23pg/mlf 221 k& A GDM XU 2952 ASIP<6.77 pe/ml#1H195.290
fHOR (95%CI) :5.290 ( 1.851-15.116) , P=0.002 |, #&iF PR ES, 45 BIKREA G117 X [aOR
(95%CI) :5.430 (1.828-16.133) , P=0.002].

5. #iFRT-PCR. Western Blotld S Gz 24k J7 ikl it AL P ASIPRO R GE , 25 AL, GDMEHE G
#HASIPmRNAFIASIPHE [ 2235 7K V-1 35 5 T-Non—GDMZH . ZHAUREs e ye (iR, 635 240
ASIP) =B MR R

4518 GDMERFH MIEASIPZ AT, HASIPSTYGHERL . 1A S HbA LS IEAHSE, EGDM GRS
2o [AINGDMEF IMMASIPR A WIS, HEEAERMETEAM Rk X RIIIGEASIPRIAIG ]
AET R MTEASIPZKY- Fhr, Mg RS R AT, SLEEE EA, Z256DMIY R A

TV DR 9 R S S 1 53 W B A T BILHY

KA, BEAR
BT EHKFERE LG TARER

HE: SFraseigiime T e (NaB ) SRR AHCHLE A CHE AR 52, PRI NaBB iA E R
FHIC VD AE A1 FH B AL

5 AT HEPE/NEL, Dim/m X IRZE, db/db/NEROAE PR 4E . T8 PR R — R . X/ Bk
1R R IS REE s ZR, BN LR . iZshiie )y, SxTRRAIM b, BERAE4L/ N B
AR, B SRS, FLEND AR, K LR b PRI A DG L AT B RN BRLAE 43 R X m/
m+WaterZl . db/db+WaterZll . db/db+NaBZ1, TRHZKIEIR AKIK, BIINaBR S5 P ALK NaBIE T H &
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AKH, BEH A 1S0mMER BE A RAA, ASBREIEAARLRK A EER , SIS TFI20E . AR/ ARE
Wi PUREH S0 . A ELASAIRF A MCRP . 1L-638F5. WEE/NRBMEANL, HTH&E @, 7
BUNSEZ AL 1, FH Western BlothilEPI3K/Akt/FoxO 115 S 8% .

450 : SHdb/db+WaterZHAH L, db/db+NaBAL/NER IR TR, 450488 : NaBAT — & M E AR
FHo 12 R BEDL MBS I o, R A3 E) 5 15 db/db+NaBZH /N UM T db/db+Water4H ,  db/db+NaBZH
/NEUERBEHL B db/db+ Waterd] F e, 255842 NaBf —E MWREIMEEER, (HICRAHE . S/
m+WaterZ{AH L, db/db+WaterZH 7 /1 i P& (P<0.05) , Hdb/db+WaterZH{AHL, db/db+NaBZ1/)N R i
FREERM (P<0.05) o /NRIMGFELASAK I Z /R, db/db+WaterdlCRP . 1L-6/KF# 5 Fm/m+Water
4 (P<0.05) , NaBTT/a P& MRIAACFE AT TR (P<0.05) , (HRRERFIRZ X IR, S5 048
7~ db/db/NERAFFEARAE SN, NaBA] 3 db/db/ N 4 B S5E . HEQL AR L, db/db+WaterZH /)N ERHEN
WA AU m/m+WaterZHANEL, WLATMLETARDED . 1775 db/db+WaterZHAH LY, db/db+NaBZH HILZH AL 11 R i
SERPER . db/db/NRAFTE AR E 2545, NaBREWS P db/db/ N R LT 42545 . F Western Blott PI3K/Akt/
FoxO 5 Sl R HEAT TAI, 455878, Sm/m+WaterdAH 1, db/db+WaterZHp-PI3K ., p-Akt# 1763k 7K
SRR, FoxO1EHFRAAKFEIN, NaBTHUS, LFp-PI3K, p-AkiFEHEE, Hp-Fox01, 45544
7 : NaBi i PI3K/Akt/FoxO 115538 6 23 db/dbs N BRI LEF 412245

451 . NaBXfdb/db/INRAHEA QI RAREEAT — 2 FIRGEE T, NaB3hndb/db/NERIHE 7, e WLEF 4
2245, FAE LT ] BER38 i PI3K/Akt/FoxO 1155 81

2 OB DR 3 A B IR SR PERE S

M E, R KE
FN SR TR AR

. 1.{ﬁ)ﬂﬁ%@iﬁgﬁﬂlﬂﬁ(l\/lendelian randomization, MR)FE5T 2 HIMEPR Y (T2DM ) Ao CigtAHE o¢
febr (SIS R S . WML E S . &5 2 /NmF s ) A S RE R AT AH SC G 0728 P ik
( Metabolic Dysfunction—associated Steatotic Liver Disease, MASLD ) ZEBIHE R, 2.0F T2DM EH
PEAE ZAMRIHE S (VAL TyG. HOMA-IR, BMI, LAP, WHiR. TyG-BMI, TyG-WC. TyG-WHR ) i
T MASLD B HERE .

Tk MOF 8RR TEU B A $2H T2DM , BEACIIAR SCHE bR LA & MASLD (14 42 JE P 41 SCHR B
5% (GWAS) BT S/KFEH b 5 58 88 A8 R A DG 1 FRA% 1 2 227851 (single nucleotidepolymorphisms,
SNP){’EjiII,EJ}E‘% , R AL (Inverse—variance weighted, VW ) VER FENT T EEHR T2DM
FIHEAC A CFEFRTEMASLD H A K SRAEH, MR-Egger [MIUHE: . AP0 ( Weighted Median,
WME ) . faiiz ik (Simple Mode ) AL (Weighted Mode ) 7E R IVW 45514 EiEHE , R
B — TR SRR I BT R A SNP XS IVW 0BT SRR, [RIR ] MR-Egger i H#ILF Cochran’ s
Q KRB HEAT /K Z2 850 A e v AR 56 CRAESS SR AORR eV, SR T TG < 1 20 A F 58 48 SR VR A D R 155 DL
FEFRMTAREWTRT ST, FRAT RN T 37 22 B ) [ A AR AR e A B L ( Metabolic Management
Center, MMC ) BRI T 774 44 2 BUBHIRIGEF . XS5 F AR — (AR EES2 1 T8 A5 LI
AAekitr . FATEWCEE TR A T GET R (5 B AT AT PP AL . (8T 2258 1A 40 A E Al LA
FRHE RS MASLD fY5CHEN:, #E—22iiid ROC s34 Fl DeLong 43 Hr AR A€ i L6555 MASLD (1
1.

+ 39 -



THREEFRF T RIERIR T F AR FEXZR

GER . T mURBEHLL LS B4R T2DM (IVW:OR= 1.14, P<0.05) ME=SBHEEZ ( B=1.32,
P<0.05) EMASLDAY S X &R F 2, S5 MASLDAEE IR G, Jrbrdl Ry T HUsER g, R
AT AT FEPE R M . FEXT 7742 T2DM B MBS, A 443 N2 IMASLD o 3 3o X 4F % F
FIHEATRIE, WF5E R BETA e % ( VAL, TyG. HOMA-IR, BMI. LAP, WHiR, TyG-BMI. TyG-
WC. TyG-WHiR ) HJ5MASLDAI RS A & A . ER MR AT, Hl =P R E 5% ( TyG-BMI )
R T HE A ZWREE (AUC=0.82) o T ERHAT, IEFARE ™Y (LAP) MR E AR
(AUC=0.79) . DeLongZ3Hrifk—3FS2 T LAPYEIZIWIMASLD 7 I 9 Sl RE , 9 i 1 B AE N — Rl S5 1)
MASLD2 W T/ E R 1.

it AT PR SE RAEY] T T2DM A 25 8 e 5 2 2 MASLD I i fa %= . LAP. TyG-BMIFI
TyG-WCAR TR BET2DM A A R A BIMASLD A PERE . A HE T HARARBHEE (VAL TyG.,
HOMA-IR, BMI, WHiR. TyG-BMI. TyG-WC. TyG-WHR ) , LAPTEBVEM L PERHAT R T 5
IS WERE, T HAET2DM S P2 MASLD (1) S B A 1T 77 .

PR W s g
6097 AP ISR PEIFH 1 I A ¥ 3 IF S

%5 . R i~
AR FPESRFHEER (ZHEFPER) . R FPEHAFE—GEREFR

H 1 ARFSE B EIEAG B RACE i s B D Re Ay 7 A AH DGR D7 ( MAFLD ) Il R
J7R. W-IFAEMAFLDI &bl il 5 AR, B UIRE AL AN EMAFLDI — A B2 2 &
2, BERAREE I —FiEs i@ hE )y, HATHEE . SRR

itk AWRGCRHATIENE . BEVLA BRI RIS 1T, I AT6BIMAFLD R, Iy o i it i
RIEAR . SEER A . AR FRA TS MMAFLD . FENLEI 4 AR 7 al (AR 7 ST a7+

B ORI (RS RTH0AIY ) L A T 1208, HRTIEERSM AR E S, BB EMm15

BEE TR 00T EEITRAEHR : Fibroscankiilll . X BB F FEATHFAENGNG & /2 (CAP) FIFHEAE £
(LSM) Al , S BT RERIMPEAh B b s B O IE . JRATE, R R VIR . BB
ROWABESLAA. B, BRERANYIRL, KBRS BRSPS DIREFIREE
RS HE PR : inbody (/REE . BMI. WBERENG . A6 ) . ALT. AST. GGT. ALP. HZIZE . HEH
SERFUIRE R FIhRE . TC. TG, LDL-c. HDL-c. FPG. HbAlc. INS+CPZ,

i 2 12J8RY7, Fibroscanfuill /R iR Y7 4L E CAPIH & FE(L (P<0.05) , LSM{EEE T
FE (P<0.01) , HAEFTEICFIREKE EHE LR (P<0.05) , H&EFUHRLWEIEM (P<0.01) ,

VAYT A A8 W LA R Y S BE O TR IR (P<0.05) , &5 Wil 1 HEEE AL A 2 He e IR 4H T [
(P<0.05) , BMI, &K , JERE . PR A IR B FRAR (P<0.05) , BIRA . WAEREIG . IRl

i (RN AhrF D Is & ) W (P<0.05) %, BRIP4 E T IIREFEAR WALT . AST, GGT,
PR R ESGE (P<0.05) , FPG, HbAleMiARA G425, WREF AR E AL, (HLDL-cf8FR¥E
T TR (P=0.067) , MZHUA. SCr. eGFRIXAH WS, A 7e E % TR .

5. AR ERM, BT BB BT SRR . DR B AT, FRIUARE, P FTRe A
FRGHEIRE, B EBEEMAFLD B BIG RFEHR . 1853 Fibroscan 5 iz B IR AORG I 45 5, JESE T8+ AR T
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REAEAT RO RPIE SR OUAR . SGETRERE, JF ke B sh, et B etk . ok, HhtmAH
XHIRACH . FFRER R L A RO, HEIRERZ BN RN, BA Rir2atk, Wik, b mAas
AR — R N T 2533 P MAFLDIY 5 56

KB P LA s ACBHISCHRIITERTH 3 Fibroscan; B 7FLIA s HEARCH

G R AN 15 A8 28 o 47 JRUGTRR P9 BIRPE 4T r Z ] 1)
DU AR — TP HEAOR [l o B8 7R B BLAR 50 Bir

FabL'. TN, Ik, £m'. AR PR, EER. &
LIIAKREWBER; 2. 2 AKRFWEOFER; 3. RLTH -ARER

FHE: DAERIRTSERIT T e 4 B RS B9, (E0 T Sl 20 M 55 246 28 ) i TS A g B
BT RRMZEAD BT, FRNTEEET RE/RAVLE ( Mendelian randomization, MR ) BFFERIEA
i) S e A R B S5 48 22 5 s AN PR BEVE B T Z [N A RROC &R, AR E A 285 Lo PR AE B i A I 3
(R B B AT T AE TN A 1~ A BT R A M iRy I 3

Jridi: RS FinnGen ¥ 23R4T 1 4628 J5 1 B A e BILPE Er ( il %k=1486/1, XT Hi%L
=337,57701 ) WAL EEG . A TFRY 4 5L D SCHRIIETE (GW AS) B PR 3R AS 173 1R e 132 200 i 3 20 4
i, AFIBESESH (MP=32) | PPOEIRE (MFI=389) | ZaXfAifEIHAL (AC=118) FIAXZHfE 1}
¥ (RC=192) . %Fﬁiﬁﬁ%ﬁﬂ*17£(inverse—variance weighted, IVW), MR-Eggerik . TIAURL RS | fy BAAE
BB AR A 2 M e T D5 AT T AT R I REAS A MR T, AR e AR IE S 4 2 )5 B
B b BB Z A A R OC AR

iR ARWIIELL IVW YEVE R BTk, AT 27 G 2 AN 20 15 246 22 5 v Jo i A e B
PEEITARER R, LI TFDR ( False Discovery Rate ) WIS IE)T (PFDR < 0.2) , & kKMA3
MG AN A AL G 20 22 B O R P B B4 AT R PR OGH . Hirh, CD28-CD127-CD25++CD8br
AC (OR,0.840:95%; CI, 0.760 - 0.930; P = 7.08 x 10-4; PFDR = 0.129 ) f1CD45 RA-CD28-CD8br %T4l
i (OR,0.980:95% :CI, 0.960-0.990; P = 6.65 x 10-4; PFDR = 0.129 ) X442 J5 -1 FRsh A -9 B 2 Pt
HARSPEN, AR 25 B Brgi A i B B3 B R =R . T 73 A —Fh S 4R i 3R AU CD28+C D45
RA+CD8dim AC ( OR,1.180:95%; CI, 1.080-1.300; P = 4.45 x 10-4; PFDR = 0.129 ) SiSTE X F %, 7]
PE PR 28 5 1 B AN R BRI B AT I R R . BRINZ AN, TERIAMRYY, 285 & BUsi A PR BRI B 4 5
T ARG RE A Bt e A AE AU P DRI (P<0.05) . CD39+ resting CD4 regulatory T cell %CD4 regulatory T cell

(OR,1.040:95% CI, 1.000-1.070; P = 0.027 ) ,BAFF-R on CD20- CD38- B cell ( OR, 1.040 ;95% CI = 1.010~
1.080; P = 0.0178 ) ,CD19 on transitional B cell ( OR, 1.030; 95% CI = 1.000-1.070; P = 0.048 ) ,CD24 on IgD-
CD38dim B cell ( OR, 1.080; 95% CI = 1.000-1.160; P = 0.044 ) ,CD25 on IgD+ CD38— unswitched memory B
cell (OR,1.050 ;95% CI = 1.000-1.100; P = 0.030 ) &2HLA DR on CD14- CD16+ monocyte ( OR, 1.040 ; 95%
CI = 1.010-1.080; P = 0.024 ) . 5 IAbSFh Gz 40 i 22 BUAELELRY M OCHK (P<0.05): CD62L~ Dendritic Cell
%Dendritic Cell ( OR,0.960; 95%; C1,0.930-1.000; P = 0.046 ) ,CD28 on CD39+ resting CD4 regulatory T cell

(OR, 0.960; 95% CI = 0.920-0.990; P =0.025) . FSC-A on granulocyte ( OR, 0.950; 95% C1 =0.910-0.980; P
=4.95x% 10-3) . CD39 on granulocyte (OR,0.960 ; 95% CI = 0.930-1.000; P =0.045 ) FICD11b on CD66bh++
myeloid cell ( OR,0.950 ; 95% CI =0.900-1.000; P =0.048 ) .
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L5918 ARATIEE T PIREAS XURIMR P HFIE I 1 22 b S Re AN 20 55 26 28 Jm 1 T Pl B 3 2
SRR G R, WA 28 i SO P B B BT A A L AN 25 ik S 43 1R i 7 1l

RNAJJ b s 2 48 a9 B 28 s PE R pLR B 8

=
FEARMBAEFFREEER

HAY: BEEA AR E, 20 BT A AR B A0 AE A A SRR Bkt e B AR 28 A1
P g s ZICPT. S ZICHURAL R B A D, AR CRNATUAR” MICHELS, RIJEEERNA
Oy T 5 B B s T AR o mT RE RIS R AL . X IUAR T REYS I GRS RNA (mRNA ) FIHEZRASRNA
(ncRNA ) (IR KAMT . RNAMEMG S8 S RNAFCIEE B 9 208, AR A I b i A 58 4 i BH

Tid: BATISE RO AW 2EAR (WRNAMT . qPCR) . AT (UWestern blot, %
PEILULIE . BARAE ) o AIM0SEES (UNBE DR R A Fe kR AR Ay B i 3R ) L AR BRI
Cre—LoxP ARG LU/ NEL . TRIMSAZR A/ NS A IR IR OB, 480 T TRIMZ R R H iy 5 —
J B R LA S PCK A 53 6 B0 S8 A%, WTRNAWEIN R G THE— 2B 00 E5 , 5838 T XFmRNA
1) ZE AL ICIR I i AP IAR.

gh . BTSSRI, YRR K I R PKCAS Sl s, /N B I AP TRIMAR (1 (9 4% 52
PEFA & AR AR R e A%, AR TRIMER (12592 ZALIBHHRNA W R G0 = M0l bt, 3
SE AP TRNARIKGIN . 22/, oA Tl aHETRIMEE (A AOBEIR L A7 5 5 R, i H %
HAFRNAKZ I RGN REAS BRI, 3 A T BIR A s H R T S I RNATORR, I T HE R i) 2B R
PR N

SEE . RIS EICPUAIERER R “RNATUAY” St TRNAMR LAY 12 00, 5 MA M. 1B, [
G HO )X S H RNAST ] e A B AR T e LR B . RNABURL VAR RGO T
&, W IERFERNAIEG | SR, JERNIERNARSAS . HODAEA M SBUEIRRNATI R, 36 4o
(WINF-« B) FIRAMEN, THEER EES (MFIPIBK/AKT ) KAgFis (INSREBP-1c5% ) , MEIEE
Sy RABT. BRI . FERNZ R R TR RNARRES, AR e p oemg .

DEAER ARAL 5 1 D03k 15 1 RUBH bR i S T
Mg A G

FTHA . B WA ' k& R s,
SRAE ., XM B RiE . ek
LIIABEARER (AREMKRFE—HWEER)

2. RERKRFE; 3 AWM FFH—ARER

FURY . BRSHEARRIOK AL 51 i 55 LA PR 8 25 R A0 A o) B et B 2 =2 [ g S BB
Jridi: AE15545 VRUBE IR 8 R IR R DT Be sl iR A (FFQ) #EATERE A4,

<42 .



HELE ST TT IS PRSI T LTI

PAPPAR AR B 2T 58 5 OB i 2 [l ) DG I Ak, 38 6544 LU IR £ 38 72 SR 2 I B S U 3 R AR
05, MM 753848 (1660 4 . 188I3/FAEF 184NN IR ) IR EFIRL, RIS, (i e 4 g W
M (COM ) B RIS W 1Y B . Gl VRS ROV (mix—effect model ) AL IR E R
585 MR sh 2Z M B e FR o 35T Light GBMAS AL L KR FHSHAP /AT 7, T00IN 52 0 2 T 1A Fr) S gk A1
T B VRN o R S T AR R S R PR 2R, DO AR R B IR T

G5 FRQEEE A Won, WG & 20 45 A Gt A Bl T 100 s £ 2 S 34 10 i a4 ) E A
(HbAle<6.5) (OR 1.101; 95%CI [1.009 - 1.201]) o Z5A CCMIMUREE MR 25 B3 R K& iE 5% 43 Bt
W, BRI G PR IE 2P LG 5405 BN 3 (SD. LAGE., MAGE) 2R AN (Est. =
-0.83, p<0.01; Est. =-24, p<0.01l; Est. = -1.47, p=0.04) o Lo EEUR 0 MBFEAE SR 6
MR, 1RO PR RS R S B ) (SD. LAGE . MAGE) fiz Kk (1.53(0.85), p < 0.05; 5.44
(2.68), p<0.05; 3.49 (1.81), p<0.05) , TiF&PHAMEYARIE 2P0 LS s ) 5 523 01
% (Est.= -0.45, p=0.02; Est.=-1.52, p=0.01; Est.=-1.39, p<0.01) .

5 XTTURBE SRS B, TEARLEER AR AL & IR B iU 5L al L, Bk & P s A4k
MIER A B T B A bR . Ak, Bt AR, JCHEEN TR PRSI IR
U8, A BT S ORI Bl ORI L RO o iR K I i AU AT 2 S

2 R0 DR s S8 A0 B L D I ]
150 JUE F AR 2 MG PEE S

E¥ &
Bl —ARER

H . 58 i E R BRE IR (type 2 diabetes mellitus, T2DM ) B E SN M I RS ( continuous
glucose monitoring system, CGMS ) BTA R R HARYE IR E] (time in range, TIR ) SO F DR IE)G T
QT ( heart rate—corrected QT, QTc ) [E] A AE S

Tk FSEIE5IT20204E1 H ~20224F5 F FEVL IR A4 el i1 55— R B2 Bt N 20 MR (2 e 1) 184457 1
AT2DMEH IR GORE, I B E AN A T hR i 1 2 100 H A Ay, WO EQTe A, Ik
FEH NS MAFLEMALT2 h, THE#HZAE R R (coefficient of variation, CV ) X TIR. %HQQTCIEﬂEﬁz
SHRIKEHER T4 (41, dH2IE3) |, WS MIIGIR TR, SR Pearson’ s/ TIR . Bk 212 H

(glycated hemoglobin, HbAlc ) SQTe[aIHRAISCHE, i FHZ ek IR QT I fE [ R 2

45 3ZH7EHbALe, TIR{E MW LB b, ZR A5 L (P<0.05) . Pearson’ s
B M BRQTela M 5 HbA Le £ IEMISE (1=0.409, P<0.001) , QTelal 5 TIRE il (r=-0.537,
P<0.001) . WIECVAEG Bx, MBEARFE (CV=36%) /iBEfE (CV<36% ) BFd, QTcli 5
HbATcH R IEAIE (r=0.462, P<0.001; r=0.366, P<0.001) , QT[] 5TIRYEMAHRK (r=-0.553,
P<0.001; r=-0.539, P<0.001) , HAHCHERFE M R G BF g, ZoeEERIHAas R IR, &
IETHAWKEZE G, HbAle ( B=0.224, 1=2.612, P=0.010) FITIR ( B =-0.363, t=—4.007, P=0.000) &5
M QTe B HIZER Al Sy fa e I 28, HTIRAIAH G FHbALe,

2598 AT2DM R COMSAHTAE I TIRSE LA QTe I A = Zh ST B N 2, HbA 12D AEQTela] 3
PIAST FERT R R, AR S T 52 TIR . HbA 1e 5 QTe [RIHA A AH X1 .
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WS A C1q K- 15 2 BB bR i A2 S X TR 2 1 G 2

BREH
LA FRARER

HI: W58 #MARC1q7ZK -5 2005 PRy e £ A AR 1 R o

Jiid: BEM20224F 17 220244 1] T 750 N BB B A1 Be 92 B8 P 2 98 £ 278 (A M AT 5E XS 42
VB ot [ 0 2 AR J o A4 ARG S ) SR B A Tkt BB 2, AR Yl wagner 23 SO BRI AL 2H ik — 20 Ay
A2 (wagner5H1-29¢) . BUL (wagner/P23-4% ) . C41 (wagnerfH s ) o WA HH —MEVERHELT
W PR AR . WO SR R L IR RAENE L . AREESEE (BMD) | Wi . FFiKIE . RN
fFwagners- 2%, [RIRFICEE (B 1 SCI0 000}, AdE2s IEEIkpE (FBG) | Bifkm i (HbALC) |
Hil=m (TG) . BMHERE (TC) . S EIEEAMERE (HDL) | KEEEEAMEERE (LDL) . 1
WLEF (Cr) . FI40 (WBC) . 21408 (RBC) . MZI&E (Hb) o SRAISPSS19.05t MR A42E4753#r
FFE BB ESEAR B Dox + sFoRs, IR0 AT ORI FL AR F ST BEAR UG 56, IR AS 431 Y
THETOR, RFAES R THEGOR LA 7R el i b 3R, R k050 . ZHIR] LR 7 25495
Mro P<0.05 27 A Geit 7 Lo

ghESL . 2RI IR LR AL S X IR L, BRI B . S . LDL . mMALEF . #MACTq.
WBC., CRPERAZITFE L (P<0.05, P<0.01) o WMi4ERE . e E ., W LE . S sk, &
HEARE M . BMIEEL. TG, TC. HDLER ST E XL (P>0.05) . 2280 W24 H, AL B,
C=4H, HRHEHLEADI S| . DPNHH], LDL-C, Cr. FBG, WBC. NEUT% . CRP. PCT2 A 4ii2#
HX (P<0.05, P<0.01) , HBEH EHHAELANE, BEIMECIQKF-ZETHE, ZA5THE X
(P<0.05).3 IiLiEFMACIq S 44, PCT. CRPEIEMFE (P<0.05) , 5Hb, Cr, HbAIC/K 51
A% (P<0.05) .

S5 MG AMACLqZK P55 2 RU58 PRI R i 28 ™ T AR B A O, RMARC LA R A2 114 1M 875 728 B2 %
FEIRGY | MRS, FEXTAMER GBI TAIIIRAN I R — T 5 n] WA s, SRR PR R Y
TR KR T RE TR

2RUBH DR M TN 5 A iR BLAR

Hongjing Chen',Yun Hu' Jian—hua Ma’

1. Department of Endocrinology, The Affiliated Wuxi People’ s Hospital of Nanjing Medical
University, Wuxi People’ s Hospital, Wuxi Medical Center, Nanjing Medical University, Wuxi
214023, Jiangsu Province, China
2. Department of Endocrinology, Nanjing First Hospital, Nanjing 210000, Jiangsu Province, China

Objectives: A high prevalence rate is found in adult diabetes both in type 1 diabetes and type 2 diabetes

(T2DM), combined with complications and metabolic disorders. Premixed insulin as the most used dosage form of
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insulin, may contribute to great glucose fluctuation despite its affordable price, convenience, and effective glucose
control. Flash Continuous glucose Monitoring (FGM), as one of the continuous glucose monitoring kinds, could
reflect patients’ real ordinary glucose clinically, and improve blood glucose. Our study proposed compound
glycemic control targets as Glycosylated hemoglobin Ale (HbAlc) < 7%, time below range (TBR, blood glucose
below 3.9mmol/L) < 4%, and Coefficient of variation (CV) < 36% as a composite target of glucose control for the first
time to evaluate the metabolic status of T2DM patients treated with premixed insulin and discovered the features of
different converted treatment regimens for patients with poor glucose control.

Methods: Our real-world cohort study enrolled 221 T2DM patients treated with premixed insulin. Patients
with uncontrolled glucose were divided into four groups (oral antidiabetic drug group, long—acting insulin group,
glucagon—like peptide—1 receptor agonist (GLP—1RA) group, and control group) according to the following converted
treatment for 3 months based on their clinical features. Biochemical indexes, pancreas islet function, and data from
FGM were collected to analyze the features of patients before and after the converted treatment.

Results: Among 221 participants, there were 56 cases (25.34%) with HbA1c<7%, 125 cases (56.56%) with
TBR<4%, and 129 cases (58.37%) with CV<36%. Only 14 cases (6.3%) met all three criteria in total. Patients with
HbA1lc=7% were observed to have higher consumption of insulin, higher levels of blood glucose and blood lipid,
and higher blood glucose stability. Patients with TBR=4% and CV=36% showed a lower level of blood glucose
and inferior blood glucose stability. After taking out 14 cases who met the composite criteria from the total 221
patients, 207 patients were divided into 4 groups according to their converted treatment. The control group included
84 cases (40.58%) who only adjusted premixed insulin dosage. The oral antidiabetic medicine group included 64
cases (30.92%) added with oral antidiabetic medicine and adjusted premixed insulin dosage. 28 cases (13.53%)
added with GLP-1RA entered the GLP-1RA group. 31 cases (14.98%) discontinued premixed insulin and switched
to long—acting insulin enrolled in the long—acting insulin group. Analysis of the clinical features of each group at
baseline pointed out that patients in the GLP-1RA group had the highest weight, fasting blood glucose (FBG) and
insulin autoantibodies (IAA), the lowest CV, and the longest time above range (TAR). For the long—acting insulin
group, the duration of insulin use was the shortest, and the baseline HbAlec and mean blood glucose (MBG) were
the highest. The control group had the lowest HbAle, FBG, IAA, and MBG, the highest CV, the longest TBR,
and the shortest TAR. After treatment conversion, HbAle was significantly decreased in all 4 groups (p<0.001).
HbAlec decreased most in the long—acting insulin group and GLP-1RA group (both p<0.01). Fasting c—pepitide
(FC-P) in the GLP-1RA group was significantly higher than the oral antidiabetic drug group (p<0.01) and control
group (p=0.008). The decrease in insulin dosage in the GLP-1RA group and the long—acting insulin group was
significantly higher than that in the control group (both p<0.001). After 3 months of treatment, the blood glucose
decreased relatively obviously 2h after breakfast (p<0.05) in the oral antidiabetic group. The GLP-1RA group
showed a glucose decrease relatively obvious after breakfast and before lunch (p<0.05). The long—time insulin group
had a significant insulin decrease from 4:00 am to 10:00 am (early morning, around breakfast, and before lunch) and
after dinner with a statistically significant difference (p<0.05). Baseline higher HbAlc, lower islet autoantibodies,
and younger age were independent factors for HbAle improvement, TBR reduction, and baseline low low—density
lipoprotein cholesterol (LDL—c) were independent factors for CV improvement according to linear regression
analysis.

Discussions: In patients with T2DM, the control of blood glucose, blood pressure, and blood lipid was
unsatisfactory. For patients with T2DM treated with premixed insulin, not well-controlled glucose, overweight,

substandard blood lipid, modest islet function, and higher risk of hypoglycemia were observed. The use of long—
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acting insulin may bring nocturnal hypoglycemia. An eased restriction of target HbAle brought improvement in
hypoglycemia and glucose fluctuation. Patients with T2DM treated with premixed insulin had preserved mean FC—
P, therefore, whether these patients needed insulin therapy deserved discussion. Overuse of insulin may exist in
patients with T2DM currently. Adding GLP-1RA and other antidiabetic drugs may contribute to losing weight,
reducing insulin dose, stabilizing glucose, and protecting islet function. All patients received lifestyle guidance from
physicians according to the first result from the FGM, and dose adjustments of insulin or antidiabetic drugs. Overall
blood glucose improvement and less hypoglycemia were found even in the control group after 3 months of treatment.
For patients with modest pancreas islet function given premixed insulin, switching to GLP-1RA helped improve
HbATlec, decrease insulin dose, stabilize glucose, prevent hypoglycemia, protect pancreas islet function, and lose

weight.

I HHUVECIH M Ficuxl#ik
{ie F ML 45 24 e e 21 2 2000 YL ) 6 2 b bR o 13 11 8

&, =48
B KW EER

H G b R D LR R g 1 20 BB s DR AT E AL, BRI (DFU ) MAA 222 K
R, A G RIGYT T BOfE LA B 2 228 0 D @G ime ke B, $RERDFUMEG M 7T
il 5 BT T PR M 8 R 38 V755K o ol iiFo 30 R) 7 ot 40 i 3 23 1 55 40 W L SE AR R I 1R9AR
STVER, MR (Exo) NPEH AR SCHRAEYTE RS, S A NS0, Exofgts ™44 TaliE K TIE
A SUE K I RE

Jrik: A, Wl ARSMEFRHUVECH S BOLAMNBMA (H-Exo) , % T H-ExoX] P9 5z 4 AL
LA TIRER R, FEREIRM R BB rh, FRATHEE T Bl Pk 2 iRty , DIAHIDFU, Rffs, &
TR TR R X B RN S A IR Y7 440 A ZUREAR , JF38 i RNA-Sequenceill 5 23 BRI 1325 M A
VA ) 25 IR FEIN . 3B Western Bloti Al PCR 45757243 AR 11 5 RN AZKSF- B0 HF 12 5 56 DR AR A1 T
HAUA P A RIB S . S — 2D SCIRER T i IR B (I A 2 TR 0T PN Bz 44t R 2T 448 4 P 1) g
SN o XF B R ZH 2Rk A T S e G Y (R i 22 R AR I AEAN M A Rk 25 57

G50 R R R I H-Exon] W E (R HFRE R0 D @G, MEEmA B, AR ZEH 208 K.
BT R TR RN A B o HLIIRSE 2600, H-ExoRERSIR IR BMEERES R 2B e AR 4 . P4 2 40
MR SEFEFERE R T, P R LAY IS A T Ve . AR B, H-Exodtfl i P45 CUX B8 52 M 1l 48 A=
R AMITNRE . ST e 625 B R CUX 1 S vimentin X CD3IFEAEAS [H]FE 5 7, CUX 1 A] RELE LT 4 40
MoiE Ak IS A L S BB i B b R AR E AR .

50 L5 LT, AT RIHHUVECKR IR B4 M TT LULE 5 OB PR T A s Bt ol =i g
Y R3GAE . R S RS RE T B, AR R BB PR O AL . CUXITZE L R e 4 28 G 2L
PIVER . FRATAIRIFFR A SRR, CUXTATRRARER T —FPRA A R i 5 1 A G 31w, ik i i i
A ORI AT 2 0 L T BE N OBR PRI 5 A
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2B DR s O TP YR JE S S L POFUTL 14
3Ly, & )V a N N Ve EAN

X A
BB KFWREER

H 1 AW B eI SR B B VARG I SCRE L Y, BRI ILAET2DM A I 18 4 I & AE Hh
IRE X, 3BT HAET2DMAR I3 Z23h 7KV L B R 18 M 9 & e i T GE g, DARA S T2DM B I & AiE 11
RN I A 715 952 o8

ik B B ET2DM S AR MG FEA p 22 gk 5L, X 25 SRk R E A T D g
R IS WE A i R B ARG . S AL R LR M 45 A, s 5 T2 D MG PRAFAEAH C 1
W o B Je B i oA O J DR S S AL SE DR B AR e 4, ot s R R IR i 6 15 2 POFUTL, AL
P PR A R P E R A B T R E R o BEJS SR I IR IS REAS AT A C 08T, 4 A T2DM
2H R AR PRI 2H , ELISAK I SZ 183 23 i 7S POFUT1 357K, 43 HrPOFUT1 51ifs R A= Ak #5 bk 2 18] i AH
KM, BT A ML POFUT1ZRB/KT- RS 52 I 2 o feJm, B T2DMEH 53R T &S 2 R 4 O & i
A, FAHPOFUT IZE TN T2DM A I8 4 I A Hh i 1

G50 AEAEHT: MBCEIERE ML /0T, et 69 A5 T2DMIG PREFEA CHAZOIEH, 5%
AL S B B A T A SR JE N T 8, B IAPOFUT 2 T2DM A I8 I ik & s ML v 5 S A A o 1o 72
EEARSCH LN, HPOFUTIZET2DM H 25 135 Fh 283k T

G RBFSE: 1.T2DMA (n=184) = JHIMLIEPOFUT1H (K- L AEBE G (n=56 ) W E />

(60.64pg/ml vs 109.49pg/ml, P<0.001) .

2.T2DM 475 1f3E POFUT1#A/K 5 5ALPRIEM S, 5BMI. TLB. TG. LDL, HbAle. FBG,
HOMA-IREZ A (PF¥<0.05) .

3.POFUT1/KF-AET2DM & J48 ¥ 51 A i 41 1 v 6 BOK P ik — 2508/ (33.71 vs 87.17pg/ml,
P<0.001) . Z ok ENIH MR 2R POFUT1 S T2DMAE M I K 4E i & A= KBS AHSE, ROC/MHTAUCH
0.785, 455 40.688, HUEE #40.779 (P<0.001)

450 LAMFATEEREY], POFUTIZET2DMEH MU 36 N, Hasd sz 5
T2DMI R R, 5 FHLEIR L TLR R

2GR T A SRR, T2DMA I 12 I & E £ 25 ML POFUT 13634 /K F i 5 (IK T B 4 T2DM AR
H; T2DMEBE W MLIEPOFUT1ZA K SIS . AFARAR I . RS DIREEHISE, $/R POFUTIL nlREE
T2DMACIZETLA 53 POFUTIAY ILYE 28 15 K F2T2DM & I8 ME I T R RE R ST ARG I 2, AT R 2R
DRSS P Vs A T 4 o

<47 -



THREEFRF T RIERIR T F AR FEXZR

2R0B3 DR 9 S0 N AR DU 5 b 5y 91 S R G PEE L

E
TARKFWEER

Hi: AR BERRIRBE R (T2DM ) i AR A8 bR 5 8% 5 (BMD ) K sz K 214 4H
Kbk,
ik s RSEAETLIN R M B Bepn i A R e A 3 b O 2 I T2DMBZ 5 62351, WSCER S AR
AR MU A A SR . TR 2R E 2 R X s B R, AR A R TR 2 0
HREIEFA (n=303) FIEEFH4 (n=320) .

S PHYLIA] — M TORER AR B S AR 1) FL AR S R BoR, PR B TEAREY . BRI R . W
HIHB] . DO LB e EFSKE . SR . RS2/ IR . BRI RE ER . N
RIR BRI E(ALT) . REARRBFEHI(AST) . =B HIM(TG) . 5% B Js 5 A I [E B (HDL-C) |
K% FERR & H I [E BE(LDL-C) . IMURR(UAVFAE % 22 5% (P<0.05) . WHENE, SIEHERE
MM, BESFHANERZL(WHR), E&EERWHWR) B ETHE, MAREIEEH (BMI) B ERFAL,
ZRA G X (P<0.05), logisticllHZ5 R IR, 4Fi . WHWRHMBMUZET2DM & A4 H & 7
MR E (P<0.05) o T2DMEZFWHWR S UIEMELL) . L2, L3, L2~L4, L1 ~ L4%BMD{H, LA
KL1~ L4 THSE R ENAMHE, MWHR, BMISEH%ETHZEIEMAX (P<0.05) . WHWRHIT2DM &
HEHRBEPROCHZL FHEHF (AUC) #50.796 [95% CI (0.761 - 0.831) , P<0.01], ffE#WrSN
0.85, FELEE SS9 4164.69%F181.85% ; WHRIAIIT2DM 3 53 B BE (1) AUCH0.554 [95% CI
(0.509 - 0.600 ) , P =0.019]. WHRHAERBIS A 0.96, R MEEFYEDH1466.56%F144.55%
BMIFHIMT2DM #5255 54 ) AUCSH0.662 [95% CI (10.620 - 0.704 ) , P<<0.01], BMIAYHAEE T 5
b 23.85, RAEFFETESBIR 57.81%F166.67% . WHWREKABMIFNT2DM £ 4 % % F 48 iAUCH
0.798[95%C1(0.763,0.833),P<<0.01], R % . 4 7EDHNNT5.9% ., 71.6%.

5. OTEAT2DMEE WHWR S B E 2 IEMHK, 5 BMIFIWHREFH A AR A8 bRAH L,
WHWRX T2DM & A= B b i AT R 4 A (8L

miR—199a—5p 15 2 8055 bR 95 3F Je& 18 A0 OGPk BB AE pLITIE o2

) Edy . EALE
BB KFWREER

s KIE 5 A T2DM AR 3 174 miRNA—199a—5pit 2R 15 55 P 7240 6 /E 1 (SIRT1) K-, 4%
MrH2z sk, SRHH S T2DM A AE I I T ACRE BUARSCHE SA2 Wi, I3 3ok 40 i S 90455 T RE R AL -

Ik LIERERST: A A20224E09 H 222024409 H 75 R i K2 B BE Be N 40 W BT BE I T2DM A8 %
(T2DMZH, N=216) , MEUHTEARE SRR R RS (XL, N=70) . FLAPALIA] I miR-199a—
5p. SIRT1/KF-; Spearmantf X3 HrT2DMAL MM IEmMiR-199a-5p . SIRT1/K- 55— HERL K 5246 % 46 A 4
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FREGAEDCHE ; K T2DMAH 73 My L4 T2DMEZH F A AR M I A2, 22 K R logistic [n1H 43 H7 Il {E miR-199a—
5p. SIRT1ZKF-5T2DM &A= B A ZAE Z B FR ;5 ROCHIZEPEAL MIEmiR—-199a~5p . SIRT1/K -k 2
KA X T2DM & A= B - 22 i 1) S0 A0 {1

2 AN SRRy AR IR R Min6 40 ML (/NEUBE S B IRk ) , PCRIWE miR-199a-5p/K-F-; Jd i
B INAN I miR-199a-5pAY ik, Mg Sirt1 FEAHIC /T FRKFryAE b, [FIEHRGIN B 4Dl REZK T .

50 LIGRFR . T2DMAH M miR—199a-5p/K-F-& TXTHRZH (P<0.05) ; SIRTIKR T HRZH
(P<0.05) o IMLIHmiR-199a-5p/KF5T2DMJGHE . TC, HbAlcEIEASE (P<0.05) ; SIRTI/KF5T2DM
JRAE . HbAlc R MASE, SWBCEIEMIE (P<0.05) o T2DMZALIL i miR-199a-5p 5 SIRT 17K K £ AH
Ko ZHRKlogistic MR TR, miR-199a-5pHAK. SIRT1H = B T2DM A Az 1 A I e 18 AU ¢
ik, OR{H (95%CI) 43%°h191.593 (2.465-1489.442) | 0.520 (0.241-0.923 ) . ROCHHZE 3T IML7F
miR-199a-5p. SIRT LA FUMT2DM & A= I & AERTAUCH0.766; 1Ml miR-199a-5p . SIRT 1L
IAUCH I M0.753 , 0.745,

2SR SRS ST 2 B diMe R Al . B B A F W, JF 52 miR-199a-5p ik KT
B Sirt1 &R FKFERRAG. PHImiR—199a-5pZik nl# o k4 R R i) 8 A 21k . B 4 [ weEdh
F, IKE St E K5 idE£IAmiR-199a-5p 2 T2 B 4l 404k . #0105 B 4B A s, IRFE M Sint]
R 7K.

2598 LIRS IMiFmiR-199a-5p . SIRT1ZKF-5T2DM M HI R ARE A & A8 K A 5

2 SRR 53 . miR—199a-5ps2 M Min6 41 i 25 73 fL A1 B WK, AT SZmMin6 4 iL D aE, X FPsg
M) P R 23 1 4 STR T 1R 58 A o

K] miR-199a—5p, SIRT1, 2BUMEFRNE, 28005 PR NG I & AE

B DR 99 FF Ui 30 Jo€ IR DAL ¢ Il s 5B

R A IS, RRAE. AAES. THE. AL
THRAEFER

HAY BRI b8 R B I (DK D) i J& 2 57 A B R AR PP B 2R, B 25 DK DA A5 165 10 7y I PR A
E, XA T2 53 HT o

Jrik: 992022410 H 220234 12 H k2 T8 Th R BE R B R UACR A B DI REIDKD A, 1k
LN IRTERY, A ORI 118761, 2 MR el 4Bk B IR i f5 ZH 2L (KDIGO) il 2 137 R — B /INBR i ik 6~
A I PR(CGA) - b tE , KA B E /3 DKDAR ., b S A S e T 430 LA DU 2l — el Dl 1
B AR RTFEEUBMI) . BRI . R . AIFAE . FHZYSRAE]. IRER A SCHE BRI R M B /PRI
BF HLAE(UACR) . FRIECR FIEE (1 (UmALb) . JRIEEEEZS B8 (U-RBP) | FRAMAC3 . JR o 2-FEEREEM .
JR o 1-TORE 45 B IREARSEFEARMVLET (Ser) | BEINZRC(Cys-C). H3 B/ Nk UE S H(eGFR) ., R
FZA . RMRUA). MG EEELS S 1 (B-RBP)SE] . WEARICHHE bR . 0 H R0 A I 20 M R 48 0 R et
PERAEFEEL(SIDAF] . S B AT RETPAN MR & R HRHTAE B =S I ik . HOMA-B . HOMA-IR. TyGH5%k
AL LT AR SR D RESE 7O A OG IR R A & o 3l B R AT . Lasso[mlIH504T . 2R A ¥ Logistic
IS4, G0 52 M DK DR A Sk Sy S i At IR 26 . e R, RIS T RESR (RCS) 2, K
W AR R B AR LR A . 78 FIRELRE |, BE—B R 5B P DK DR 4% Ak <7 fG e/ 37
PR
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ZER. REH3IA (2.61%) , fGH489 AN (41.20% ) , FfE4H258 N (21.74% ) , Hei
G409 N (34.46% ) , A B H B E D THMA . WADKDEF B L L GT265 T Lotk, #
EEMEEEEZ. %%DKDF By BRI, A0 . IAESE . AR INAE « BE DT 00 AR A
B i Fe B i T . S5 R AR S, BEIR R FE[OR=1.035, 95%CI(1.013 ~ 1.057)]. SBP[OR=1.017,
95%CI(1.01 ~ 1.025)]. U-RBP[OR=1.1, 95%CI(1.02 ~ 1.185)]. Cys—C[OR=1.581, 95%CI(1.492 ~ 1.675)].
B-RBP[OR=1.017, 95%CI(1.007 ~1.027)]. Hb1Ac[OR=1.093, 95%CI(1.008 ~ 1.186)|HITyG#&
BIOR=1.264, 95%CI(1.031 ~ 1.548)]/2& W41 DKD XU it 59 1 7 G 1 % ; TP[OR=0.894,
95%C1(0.857 ~ 0.933)F1A/G[OR=0.977, 95%CI(0.957 ~ 0.998) |2 P4 ZH DK D XU 37 Ji 4 it 7 A5tk R 25
T HPEDKDEF, SBP[OR=1.012, 95%CI(1.002 ~ 1.022)]. Cys—C[OR=1.495, 95%CI(1.403 ~ 1.593)].
UA[OR=1.004, 95%CI(1.001 ~ 1.006)]. B-RBP[OR=1.022, 95%CI(1.009 ~ 1.035)]}HJl ~7 f& [ 5 % ;
ALB[OR=0.899, 95%CI(0.853 ~ 0.947)]. hs—CRP[OR=0.983, 95%CI(0.973 ~ 0.993)]. NEU%[OR=0.965,
95%C1(0.94 ~ 0.991) | HAM S AR RN R . X T4 EDKDEE , 4EIR[OR=1.045, 95%CI(1.022 ~ 1.068)].
B PR G FE[OR=1.042, 95%CI(1.009 ~ 1.076)]. UmAIb[OR=2.173, 95%CI(1.766 ~2.675)]. L4
[OR=2.881, 95%CI(1.667 ~4.978)]. UA[OR=1.01, 95%CI(1.007 ~ 1.013)] >k Hph 7 f& & [H & ;
ALB[OR—O 898, 95%CI(0.852 ~ 0.946)]. GGT[OR=0.997, 95%CI(0.9940 ~ 0.9996)| 4y HAlt 7 AF-4r [ 2% .

. ARBFFEEE A CCAM I B YR TR DKD KU E R I FE RS I 22, AR Z IR 5, Z M
B yFﬁ\éééé}ﬁ?TDKDfEE ML R s G2 AR I R RRE , #R 0 EﬂnlﬂléﬂDKDm@ﬁE%E@@j
FERELORAP PR R, IR 0T, R THEIGIR, K G AR SRR T T,

Ji K 2 HEHUAC I 5 B0 55 8 5 2 HCHUAH SCAC I Pk 15899 1
W50k g

AR
EmMTH ZARER

TS ZHPT (insulin resistance, IR ) 7E28U8E bR (type 2 diabetes mellitus, T2DM ) . fUCigi%s
AAE ( metabolic syndrome, MS) | .[» ML %% (cardiovascular disease, CVD ) . AEVERS MBS 5 e
( nonalcoholic fatty liver disease, NAFLD ) S&CIFHEBM A0 & B A HEE HE/EA . IRIZT2DMAY 2K
JRALE], EHAEMRE AT ( prediabetes mellitus, preDM ) B ELESLAFATE. FLMEZE, IREO M S
W FEAEER 2L, I3 i 4% Flops B FEALH] 5 CVD Y AL ARG PR 28 (A L LIRS s I ) 25 DI AR
Ko WEFE R, EETTRIE Fa B R 67 40 o o A B 2 18 Pk AL e e, TR AR 0 1) O Wi 2
Tk IRTECEARISZRELLSR (T2DM, NAFLD., CVD. JERESE ) (R mHLHI T R 45 EEAEH . IR
WLVl AT BEXS I A BRI AT AR A 2 DF U B SR Y IRTEM R4 . ACRE . T2DMAIK
HAHEFR (microalbuminuria, MAU) P A 3P L FEAE T, AT, IR MUBEFS . TGFH Rl
LDL-CTHR B2 CVDR AR ME LT RGN R, SIRRFTER SR E . O R HE AR
BUSAEBVIRR . BAEOIRRY], IR R IR LA R BEHVRRE R & 2R & R B A G, il
TR A FEALH A CVD I G 2

TS Z T CEFE 2 ( metabolic score for insulin resistance, METS—IR ) 1E &S Z 3025015
b, S0 SR ARG S HAH A RSO 1Y K A A G, INT2DM S LR i PRER IMLAE MINAFLD . fF

«50 -



HELE ST TT IS PRSI T LTI

FEFRM, METS-IR/Z—Fgi i AR 5 ZCEHEbn . B45A TR . FPCRERE, 5 HOMA-IREA
2, BRI S E R, X CVDIXUR A AR (9 T AE )7 . METS-IR 5 T2DM 2 [H]
FEAEZFIER R, ALFEHEIRI Y 2450 S T2D MR RURS: R AR DG . T2DMUXUS: 0N 45 75 Tl . METS-IR 5 JRER R
W, MS. NAFLDA B WAHCHE . KEMFFEERM, M. i8S FIBMIE 2 TRAH IE A1 0% 14 16 6 [
R, BEX AR IMETS-IR SIRAHSCC R RIREAE A oI R . LI RS RN &, &
R AR 48PS, FPG . TGIRAERI ST BN 8 L T I S A E AR AE bR, BT
FLAATE . AIRARAS . PTHRAEYE . RS R R TR, RO B RTA TE S A RAIE ST T — A . AREE
WEMETS-IR 5IR ., T2DM. il . = PRIR IMLAE FINAFLD A AH AT B0 22 [ A9 5C R A T B3R
I, ARZEAR T s AR T METS-IRTEEE 5 AR A PRSI 2 W7 . XU Tt 457 G PRAN

PDCD4 12 RUb b i 81 98 593 48 v (8 FH SCPEIEAE
B Wit At o Br

MRokiF . BALF
iR K TR E R

HEY: #RITDREH MG P REF MM T-E H4 (PDCD4) (KK B H S8 b il A 56
P, SHIDRIAST MR E , DRI AT K ihy 7 e At T

D7 GIA20224F12 1 2 2024458 H 75 it K2 B & B Be N 3 i BHE BE R T2DM R ¥, 43 AET2DM
M RESE AR 20 ( NDRL ) . ARG 5E PR PRS0 I B A8 2 ( NPDRZHL ) 3 504 B 9 400 Do) 5055 74 2
(PDRZH) . R 0BG S e M B I I G IS PDCDAK - . Z2 R R M43 HrPDCD4-5 DR KA
Kk, ROCHIZIFAEPDCDART T DRI 1A

g0 1A ZiK# 240051, NDR4L (n=120) , NPDR4 (n=52) , PDR4 (n=68) . —4l[H]
NPDRA B HFE I T/ (P<0.05) , KT KRBT E . MM . 5 B2 A (a) 5015 7™ SR B2 ARG (P
<0.05) .

2.=#EHbALe, IR . HOMA-IR, Hili =5, JRE . B2-fukEH . R EATE=4h
S e E AR IEAE (P<0.05) , {UMLEHZ MK (P<0.05) .

3. = AAEPDCDAR B K 2= G 24 XL (p<0.05) o BHIMIEPDCDAFEIEK, HKE
P O i L R T e

4.1MIEPDCDAZKF- S HE R FE . BML, WC. =M IbE . HOMA-IR . SJHE R Hil =k, K
. M ERIEASE (p<0.05) , Wi 5 E% IR E AR M (p<0.05) .

5. JClogisticlal 473 Hr & B L IEPDCDAM KK 5DRE EAHSE (p<0.001) o JAREMEFE] . HERAE
FELOZSIEMORE . H =R SRR . IRE . MR, BMIFHRREERG, SRR B A S
TeFE Y (p<0.05) &

6.ROCHIZE/rHT, T2DMAEFHPDCDAT A DRAYINL T AN 0.783 (P<0.01) , HAEMKHE N 0.385
ng/ml, RN 55.4%, Fr5EEHNT1.6%,

451 : 1.T2DMG JFDRAYEEPDCDAK -1 5 TG IFDRIGE S, H AL B AR FE BB, i
IHPDCDAMFRIB AT o

2.PDCDAZKF- By THE /2 T2DM A A& A DRI ST AE R I ZR . PDCDAZKF- B H A DR A XUSS: S ™ di i
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JEEBRATG
3.PDCD4>0.385ng/ml Al VE R FM T2 DM A & A DRIV TS 475
4. PDCDAA AT BEAE A I PT-AkobE PR #0000 RS 22 IXUIS: P i 28 1t 37 2B 0 i

B 25 ity v AR SCNR I PRI B E 5 0L Jeé

RKEE. LEE. FH
AaXFHETRER

AR SRR WM ( MASLD ) 2 i i8t4% 5 8 AR IR R 5 R ARt sl g da A QI R Al 5 | 2 g PR A
JHE , HP i o 5 MRSV E ISR PE (MASL) | ARIAESCRR I EIF R (MASH ) BIF£F4E4k . JiFfE
TR (HCC) BYARTEEE . 2BRA37%M N ZMASLDSE N, © i WL TG

MASLD 5285 /R (T2DM ) FAH AR FHAA G T 2 24 XURDE PRG3R, X FP a8 BAE AR IR T
LS R G Ak, A S 3 OO L AP | PR s S A PRAE T XU, TR 2 4 B iy e, (HHIRZ
HLHI A AR A RIS S« P9 o 0 L 38 S i PR A AR A S v AR BB, Rt — 2R R

MASLD P Il R4S 3 TE SR — VA 7 e 1 A 2R B 4 . B Wi — Rt 0 50 ) 25 ) B 26 2% B A A
FROR BRI R 20k B Wsh ), 38 it B s Lons R B I R S AL AN R B T 6 A, ik 35 2l v R 0T 4 A b fe
AL, R LTS RERE T PRI, LR AL 2 Az e HCC YR TRB 7 F i R B . 3X— SR R Y
T YRR RS L, sl TR EhE 0 2 RS 25 R . KT T2DM S MASLD I i R
BT EAD NS P SAE SE AL O AL, B0 24 PR 2 4k B AR 42 R e o R R
GLP-15Z 1A sl 70038 b oA B AR il A el s PR AR A, AT MASHAR & SCI A S 28 %, SGLT241)
3R Pl FE R A 5 B B {5 TTPPAR wy sl 75 A 270 i v ek AR A8 1, PRI AR P IR ol H
KIREHT, HESh T REE AR R AT R (AIIVA337 ) BB K . XUERFSEHE R, M2y ml A s AT
WSHUR . PR AL PR VE H GEMASLDR 2

MASLDYEAAGHERBAE R IFAER I, HPAT RBMAE GRS THESL, M AR .0 2
SERME AL RO 24 Wi i A R AR L SRS IR A SR S RV, I MASLDIAY TR T
B, ARG R AT 5 = R IRIE B2 TR AU R o AR SCZRIARPPAR v ahil . M fe iR 2 2 i)
. SGLT245] . DPP-44Mfil ] . —HSUIEE R 25 M1 MASLD IR YT BT it i, DA MASLD &8
HimRHZ RS

270085 IR s S LTS Metrnl/KF- 5 50 3 Ik B 1)
LIPS R

IRE L FER, AR, FRM. GE. 2R BH TA. B
TIHKRFHEER

FY: SREGEAREER (Metnl ) Sl i sE s AR O & A2 R e P s L (0. AT E
TERFET2DMEF LT Metrnl 5 S IR BE Z M A5G, BAESIARE IR R ML S BB S 1R

.52 .



FEZR THRBEFRF T RBERIRFFAREN

Ik ARSI 52208 o ARS8 G 7 I B 45 SRR T2DMER 43 A PR 4 . T2DMIG
N PR BEHLH FT2DM A H S K BEH L o WSCHE 0 S T A F 98 0 G2 0 — e St AE Ak A b, il 2 il
R ZE MBS ( ELISA ) RSB 8 X 42 1L Metrnl e FE o Logistic 1A 43 T2DM £ 3 251 8 ik BEHIE 1l 1
AR W2 TAERHE (ROC) BHZEPEAE Metrnl X T2DM 5 4 251 8 BKBREERTE 13 1 T 0 4111

508 T2DMAG JF 8 Pk REH 2 AL T2DM IS 3 0 Ik BEH 2 1L 7 MetrnlZK -5 (P<0.05) o IfiL{f Metrnl
IKF-Fifi 4 25 20 ok N RS- R R R EE (CIMT ) Fhmifii ot o A CHE TR R, 76 B A B SR X 4 v il 7
MetrnlZK V- 54E#4 . ik . TG. UACR. FPG. 2hPG. HblAc., HOMA-IR. TyG448hRE FAX; EH%
Xof FRZH F Metrnl Sl RIS AR A & I AR CPE s ZET2DMERE 1, I Metnl/K P S4EHY . CIMTSE IEAH X .
ZICiEA AT, GERF, Metrnl, 4FHY . 2 MM . U FJECIMTRY IS SR 2 . — 43S Logistic
WU HTEE R s, FEACIE T ZFRA R, & MeteUK VAT 5 S 8h B BEHAI ST A1 . ROCHIZR 73 #Hr
45 L i R Metrnl N T2DM H8 2 & A s K BEER U ROCHIT 28 F A 40.724 (959%CI: 0.648 ~ 0.800 ) , Btk
HRWTEO.392ng/ml, N2 BKBEBR & A I SR . S R T1.3% . 67.9%.

518 MIEMetrnlKF-FHE 2 T2DM S sh K BEHIE s fE R 2, e IAMetenl7ET2DM £ 5 214 ik
BESLIIE MU & SR s AR b R AR AR

20008 s AR R TR A RUK-F-T1 %
F) el 22 5 g 5z 40t 1 AT 5 PEESE

LA HME . A% RWAE. IWAE, KA. EER BEML. FEM
BE T H—ARER (@@ XFH B ELKR)

e

H 1 iR R Z(BUN) KT B gE B 5 832 (AR5 ZE B2 BUBE S (T2D) W & R A 56, 1]
REAERE PRI I RAE I & R R Ve, AR5 M PR SR R 2048 . ARFS B AR 4R T T2 D A A AMH I BUNZK
-5 JE AT BEZ R R R

Jrik: 2021481 H 22023412 H #AlE], FRATIE M 55— N R EE BN /IR 2 10 s h RG 4R 5%
T585/ 2D, Frf A HIAE T ARSE. HRPRRE . 29 )5 S8 IG AR5 8., I T b AT i% i
BUNKF | fH3 B /NERDET R (eGFR ) | BELIMZT 1 (HbA 1e) S5 A0S %0 fifi FHIVLER I PPAY 23 14 )
FIMIZTIRE, PhETIRESEIR U R BIsh 2 (IEhfgs, g, MEGRIZ, MERshs, Rirze e
Fakizs ) VR . DR AL R (NCV) |, B FHZ 53 8002 8 AUSGE % 2800 DG 19 D e A5 aie 6 1 7
PRAECCAR R, TRV RN . P OR AN 1L SR B (0 R B Z 0y BOTF A S I BUNAKSF- I &R o

gEHL . TEBUNKCE DU dl s (Q1. Q2. Q3FIQ44H ) , QL. Q2. Q3ZFEQ44, Ptk
WA E B 251 81(F=38.996,p<0.001) 2 i & - FH#aF, Ui AR 5250 81(F=50.972,p<0.001) Fif% 5 3 FE
SRR B 7255 80(F=30.636,p<0.001) 2 [ & FRF#AF . Pearson’ sHHIC/MTHER, BUNZK #2101 4
WEAZ5ECA EI BTk (r=0.288, p<0.001) , XJ I AL Sk B VAR S 5 20 B0 ) BTk (r=-0.325
F1-0.243, p<0.001) , HBUNKF-EE—RINEMZATIRER AR, FRRle ey R . D g Sk
JiE 2 (R ERAEAE AR OE M . Ak, ZOCERMEIRIH 0T R, 7R A RN R WA O ST 4dE . HbAlc,
eGFRALANIG RS )5, BUNRYBEIN 58 208 AR N2 G 2300 1 FH( B =0.166.1=3.864,p<0.001), I 1FHE
HZ5YH(B =—0.184, t=—4.577, p<0.001)FE T B A 200800 T RE(B =-0.117, 1=-2.787, p=0.006)4#i 37 ]
KXo WAL, YOHHLER TG SUs SR 2T, BUNZK T A5 et aliis o0 8 Bl # 2 D RE RS A 54
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Association between dietary inflammatory index and diabetic

kidney disease among US adults: A nationally representative
cross—sectional study from the NHANES 2001 - 2016

Yue Zhou
the Affiliated Huai’ an No.1 People’ s Hospital of Nanjing Medical University

Objective: Diabetic kidney disease (DKD) is a major contributor to end-stage renal disease, with chronic
inflammation increasingly recognized as a pivotal driver of its progression. The Dietary Inflammatory Index (DII) is
a novel tool designed to measure the inflammatory potential of an individual’ s diet, yet its relationship with DKD
risk remains underexplored. This study sought to examine the association between DII and DKD in U.S. adults with
diabetes, aiming to clarify the role of dietary inflammation in DKD pathogenesis and to offer evidence supporting
dietary strategies for its prevention and management.

Methods: This cross—sectional study leveraged data from the National Health and Nutrition Examination
Survey (NHANES) collected between 2001 and 2016. The analysis focused on U.S. adults aged 20 years and older
with diabetes, who had complete data on DII and DKD status. Participants were excluded if they were under 20
years old, did not have diabetes, or lacked data on key variables such as low—density lipoprotein cholesterol (LDL—-C),
poverty income ratio (PIR), or weight. The final sample comprised 2,747 individuals, including 1,069 with DKD and
1,648 without.

DII was derived from 24-hour dietary recall interviews, incorporating the intake of 27 nutrients. Nutrient
consumption was standardized using global means and standard deviations, then weighted by each nutrient’ s
inflammatory effect score. DII scores were divided into tertiles: Q1 (-4.68 to 1.20], Q2 (1.20 to 2.82], and Q3 (2.82
to 5.24]. DKD was identified by a urinary albumin/creatinine ratio (UACR) =30 mg/g, an estimated glomerular
filtration rate (eGFR) <60 mL/min/1.73 m* (calculated via the CKD-EPI equation), or both.

To ensure national representativeness, statistical analyses were weighted. Baseline characteristics were
compared using weighted t—tests for continuous variables and weighted chi—square tests for categorical variables.
The relationship between DII and DKD was assessed through weighted multivariable logistic regression models,
structured as follows:

Model 1: Adjusted for age, gender, race, PIR, education level, and marital status.Model 2: Further adjusted for
total cholesterol (TC), LDL-C, fasting blood glucose (FBG), glycosylated hemoglobin (HbA1C), and hypertension.
Model 3: Additionally adjusted for blood urea nitrogen (BUN) and serum uric acid (SUA).

A restricted cubic spline model, with knots at the 10th, 50th, and 90th percentiles, was used to investigate the
dose—response relationship between DII and DKD, adjusting for all covariates. Statistical significance was defined
as P<0.05, and analyses were performed using R software (version 4.2.2).

Results: Of the 2,747 participants, 38.92% (1,069) had DKD. Significant differences between the DKD and
non—DKD groups were noted in multiple variables, including age, HbA1C, creatinine, SUA, BUN, eGFR, DII, FBG,
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LDL-C, TC, UACR, PIR, education level, marital status, and hypertension (all P<0.05). No notable differences
emerged in gender, body mass index (BMI), triglycerides (TG), high—density lipoprotein cholesterol (HDL-C), or
race.

Weighted multivariable logistic regression analyses consistently demonstrated that higher DII levels were
associated with an elevated DKD risk. Compared to the lowest tertile (Q1), participants in the highest tertile (Q3)
showed a significantly increased DKD risk across all models:Crude Model: Odds Ratio (OR)=1.65, 95% Confidence
Interval (CI): 1.28-2.12, P<0.001, P for trend<0.001.Model 1: OR=1.52, 95% CI: 1.16-2.00, P=0.003, P for
trend=0.003.Model 2: OR=1.51, 95% CI: 1.14-2.01, P=0.004, P for trend=0.004.Model 3: OR=1.48, 95% CI: 1.10—
1.99, P=0.01, P for trend=0.01.

Univariate analysis reinforced DII as a risk factor for DKD (OR=1.14, 95% CI: 1.07-1.22, P<0.0001). The
restricted cubic spline model revealed a nonlinear, J—shaped dose—response relationship (P for nonlinearity=0.038),
with DKD risk rising as DII increased, then leveling off at higher DII values.

Subgroup analyses identified significant associations between DII and DKD across various demographics,
including gender, hypertension status, race (Black and White), education (college or above, high school), PIR (low
and middle), and marital status (married) (all P<0.05). An interaction between DII and PIR was detected (P for
interaction<0.05), with the association being more pronounced in low—to—middle PIR groups and less evident in the
high PIR group.

Conclusion: This study identified a J-shaped association between DII and DKD risk among U.S. adults with
diabetes, with higher DII scores linked to a significantly greater likelihood of DKD, particularly among those with
low—to—middle PIR. These findings underscore dietary inflammation as a potential contributor to DKD development,
highlighting the value of reducing dietary inflammatory potential as a preventive and therapeutic approach. The
results advocate for integrating dietary interventions into diabetes management and lay the groundwork for future

research and clinical applications.

Wit v R nl il i EACHE e iR
5% W ER LB B2 1] 315 52 40 1Y JE 1

P
7N T S E TR

H s ARSI G P 8 38 OB T IR bn 9 BT, © O 2 BUR B AL TG i iy A 5z 1R
K. ZRMARIMIE (Recurrent hypoglycemia, RH ) 8511 2 [a] 815 32 151 O 9% UF S (I IMUOME A% & 11 5 22 )i
D, AELBLR o AN AR . A DRAESTZH BT PRAJF TS W], RS AP R AT (0 20T v 325 sl /D G 1 Wl o R85 R
MR R AR o TR, Syt — 2 RS Ml T A o R UM R A i), AR 4UUR] FH R HOR SRR AR 5T
73 AR LW B 1) 15 0520, i R ARV E A B E OGBS -

T L2 RIRGM (Antibiotics mixture, Abx ) ACPESD A, T BRIAIE AL 7 O JC T AR
AU, XS PRZAHESZ AR PR K AL B . B, RHALBRGE SR i1 320, P v i % — MR A R e R (f
PRAG MBS e ) ShASAGIN S 1 19 SR s MR 8 IR B3R, LS TR R 2R IR I
B T A5 . 2. RHARFRET S AR R RS, #E1716S rDNA | ZX A md il )y, 43 HrRHAR PR T
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Je BB R R 2 R RN [F) 3 28K A R R 22 57, WS R U W 5z 10 98 19 52 45 il T i 4 1 K
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Early detection of choroid plexus volume and reduced
cortical thickness in Diabetic cognitive impairment

Shuyue Fan
M 5k

Background and Purpose:Diabetic cognitive impairment (DACI), a prevalent neurodegenerative complication
in elderly individuals with type 2 diabetes mellitus (T2DM),remains mechanistically unclear.The choroid plexus,a
critical structure for cerebrospinal fluid production,regulates brain homeostasis and metabolic waste clearance.
While choroid plexus volume (CPV) predicts disease progression in Alzheimer’ s disease and Parkinson’ s
disease,its role in glymphatic dysfunction and cognitive decline in T2DM requires elucidation. This study
investigated glymphatic impairment in T2DM using multimodal MRI markers—choroid plexus volume (CPV),
enlarged perivascular spaces (EPVS),and diffusion tensor image analysis along the perivascular space (DTI-ALPS)—
and explored their relationships with reduced cortical thickness and cognitive deficits.

Materials and Methods: This prospective study included participants with T2DM and healthy controls (HCs)
between March 2024 and January 2025. Participants underwent MRI Scans and clinical assessment of cognitive
ability. FreeSurfer (version 6.0.0) was employed to perform the segmentation of bilateral cortical areas and
subcortical structures.The T1-weighted (T1w) MRI scans from all participants were acquired using a 3.0 Tesla MRI
scanner (Ingenia, Philips Medical Systems, Netherlands) with an 8—channel receiver array head coil. Diffusion tensor
imaging (DTT) was acquired using a 3.0 Tesla MR imaging system (Magnetom Prisma, Siemens Healthcare,Germany)
with a 64—channel receiver array head coil.Multimodal MRI indices were used as proxies of glymphatic function

and compared with cortical thickness and cognition dysfunction in the T2DM and control groups.Statistical analyses
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were performed using SPSS 27.0 and GraphPad Prism 10.2.0.The threshold for statistical significance was p < 0.05
.T-Test, R-squared Test, Spearman rank correlation and mediation analysis were conducted.All correlation analyses
were corrected using the BenjaminiHochberg FDR method at the < 0.05 level.

Results: A total of 99 HCs (mean age years: 56.83),46 T2DM with poorly controlled group(mean age years:
57.84) and 46 T2DM with well controlled group(mean age years: 58.19) were included. The T2DM with poorly
controlled, and the T2DM with well controlled group differed significantly from normal control on MRI glymphatic
measures of choroid plexus volume (CPV)( Left:1.28 VS 1.27 VS 1.09; Right:1.18 vs 1.17 vs 1.01;Total:2.45 VS 2.43
VS 2.11, p < 0.001 ), enlarged perivascular spaces (EPVS) (0.62 vs 0.53 vs 0.44, p < 0.001) and diffusion tensor
image analysis along the perivascular space (DTI-ALPS) (1.57 vs 1.55 vs 1.64, p < 0.001). HbAlc was associated
with higher values of CPV and EPVS and lower values of ALPS (all FDR q < 0.05).Interestingly,the glymphatic
system was significantly associated with cognitive performance.In T2DM with poorly controlled group(n=46),the
R-CPV was positively correlated with TMT-A,CFT,DST.EPVS was negatively correlated with MOCA and VFT ,and
positively correlated with DSST. the DTI-ALPS was positively correlated with MMSE and negativly correlated with
TMT-A.In the T2DM with well controlled group, R—-CPV was positively correlated with AVLT and AVLT-d. L-CPV
and T-CPV were negatively correlated with AVLT.In HC,the DTI-ALPS was positively correlated with AVLT-d.
Moreover,We further explored changes in cortical thickness in brain regions associated with cognition.In T2DM
with poorly controlled group, the cortical thickness of biateral insula were negatively correlated with TMT-A,and
the cortical thickness of left insula was negatively correlated with DSST. In T2DM with well controlled group,the
cortical thickness of right insula was positively correlated with AVLT.There was no significant correlation in the
healthy group.In addition,The glymphatic system is significantly associated with cognition—related brain regions
including the insula, fusiform gyrus, Supramarginal gyrus, parstriangularis,and precentral gyrus. In T2DM with
poorly controlled group(n=46), the cortical thickness of Left—parstriangularis,Right—supramarginal gyrus,Right—
fusiform and Right—precentral were nagetively correlated with R—CPV,and the cortical thickness of Right—
supramarginal gyrus was also nagetively correlated with L-CVP.In the T2DM with well controlled group(n=46),
the cortical thickness of Left— insula,Left—fusiform ,Right—supramargina were positively correlated with R—CPV |
T-CPV.Right—supramargina was also positively correlated with L-CPV.In HC, the cortical thickness of Left—insula
was positively correlated with L-CPV the cortical thickness of Right—supramarginal gyrus was nagetively correlated
with EPVS,and the cortical thickness of Right—fusiform gyrus was nagetively correlated with T-CVP.Further, we
found that CPV mediated the effect of diabetes severity on insular cortex thickness, while insular cortex thickness
mediated the effect of diabetes severity on cognitive performance.

Conclusion:Glymphatic dysfunction and cortical thinning synergistically accelerate neurocognitive decline
in T2DM, with CPV emerging as a robust biomarker of diabetes—associated brain aging. The insula,supramarginal
and fusiform gyrus may serve as critical hubs integrating metabolic dysregulation, glymphatic impairment, and
neurodegeneration.As a mediator between HbA1C and Cortical thickness of insula,choroid plexus volume has
important research value.At the same time,the cortical thickness of the insula acts as a mediator between HbA1C
and cognitive function.Our study for the first time explored the changes of choroid plexus volume in the diabetic
population,which provides an important basis for the early prediction of cognitive impairment of diabetes in
the future,and we also found that cortical thickness and glymphatic function can be used as mediators to affect
the relationship between diabetes and cognitive ability.In the future, we need to further explore the extremely
mechanism of the association between glymphatic function and structure, so as to provide necessary help for the

prediction and treatment of diabetic cognitive impairment.
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(R>=0.0816 ) , HAHXEHRE ] 5 THOMA-IR . QUICKIL, TyG. TyG-BMIFITyG—W CEALS5E T D45
FHP R ML, logisticlmIH 14275 e GDRAKCE- Tt i it 2 FEAIRCK DRI ZE (IR A9 £ XU 5 A IE Z21ME
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CFTHDA 1e7K -4 1 119 55 M £ A 7R IUH IR 2R B0 L 8 3 3R R 1 v

M3 bR B8 AP35 0 -5 200 5 G
3LF2007-20184E-NHANES (1) R% W i f 55

et »P8H8 A%, Mk
o — BRI

ot MIERER (SUA) ACEAERF AR B AEIAS AR I % ( NAFLD ) ffF5E i — B 25
NAFLD/Z 528 B AR B VIR G0 —Fh I AEBs , JHCAEARRE . WS | e I A A0 5 B I hE S5l S
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iR 8.7 +2.40 kg/m2[% %8.3 + 2.20 kg/m2,P<0.05;
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2BURIKR v AR 2RI DRI GRS R VI s
At 5 Ik

RAERF. Kok, BB, A&
AHRETHELEER

FUR . RIS AR 28R PR R T i e B0 1 % ZR SR AR 7 i e Bl L Dol 245 0 S5 BHUME DR s 2 i
RIRTATIE, TSR EE RIS RAE, AT AR 2 BB RS B SRS AR (A

Dk e R [l AT IS P G 20 A, LB BE T 209 T VL5048 v Pe PR 25 5 BRBE N 70 M RHEE 12 900 K
HOAERIIR B E (B 148 505 F2: 168 50E) o PIIREHL “=2—207 SR, #
RIS SRR 2RI T, Ja P B HRE IS IR G OISR 253677, e 4Bk GLP-
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FEZR LIAEBEFAS T SRR TF RN

T

IRA VLR AL RS Ry, ISR B Uy o A b AR . A IR ks . Wb 2T A . iR KR TR
(HOMA-IR. HOMA-B ) Z545br, PP IGO0 MRS, 240 B 0O 1 FRAE

0L 1. FELEBMI 26.88 ke/m? , A IFENGIMAE . ARWIAT . 200k 5 5 LIBY7 5 P B H G RS
R T XUIRFEHE, VAEE B &, X W XUIGEYY, (BR2dRkE iz Eb, Mo sl A ikts
(HbAlc 9.54% ) , HAEBES IR RRAIATT, NBEE 7 51 HAS S RERFIGLP-1RA | iAk8 51114
TR, BUEBEVIA (20244E107 ) IR, R SIINZE M

Bi12: FLLEBMI 25.02 kg/m? , ARG IFEIRICH S5 o BRS ZIRIIAIT T 5 HRG S RIS UK
FEwE, VR IFIREEA GLP-1RA, JRY73 M BITE 19 kg (FRILL TFE22.1% ) , HbALCKEES5.2%, &%
PEREZG . 1524 )R e RS T 14

20 BE AR PR E AR, FIRIEERERE (>15ke) , PIUKEMFARZ S, K
ULEH B T RS PIE R FHGLP-1RAMEALARTE, #l2F2Wis 1A G FHGLP-1RA, 11712152
SERAN; BRCEHE AR, 2R MR IER , B RS AE s Hih =A% AR

58 T A2 AR R R A A U R AR AR YT T SRS . I 25 (WNGLP-1RA) A LA
SRR R SR, S AR SR FRRIREE . TR IR R AR B YOG, R BEA GLP-
IRA . TR R DL e 42 i B AR ZE AL AT RE SR i R Si i, AR T I I KFEA SR i — P Bk 7 A 4F
T2DMZ fiff S Mg S T FE A

B DR 9 i 1) S J00 - PSR DL . O3 A 19 2 A R

o B
e EAK

FHEL . BEPRIR R ( Diabetic Kidney Disease, DKD ) S PR B UL I B EZ —, R
FET R AARIRAARI T 2 (ESRD) W FEEPER K, FIH T HUS E RGN IERE | s HUE O, A
LARGLHADKD I IALE] . P A HOR S 2L TR, s DUAGHHE S D Al S8 Ry
O ZFERHME IR A IR, e SRR A, SR ORI Ar i . ) R A 25
FH R B3 R A S, B TE N IEZEDKDHE A R AR 35

1E3C:

L3lE

WERGE G ( Diabetic Kidney Disease, DKD ) RGBT B I RREZ —, AU R R
SR, PR AT B RN AP, B /NSRS ANZR I B, B PR BB I R
FIFET R [ FF. FIDKD (fit AR RITED ) HA T, (2508 E 2 O 3k 2 A T iy B
St B, Bk, WELL “RE . Fie . BT MO IBHA IR R, SRR R U O

2. DKD A AL 5 400

2.1 AL

DKDI A& A 5 Z2 FAILHI ARG :

AW BTN S sl (2 ST L ES TN QS & €5 % A % = W E AT @R D 1 85

MBI ZE 0L B /INER A e F Al A 2R P A A N R e PR 5

RAIESGL UL : TCF-B . NF-w Bl IS s B o) S22k

2.2 RBRAHOR
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PREAEE/WIBFHAE (UACR) | EAEAK (30-300 mg/g ) SRS W e brii, iR IR
R AR B — K

eGFRENZSWIN . RHCKD-EPIARIFALE DIHE, eGFR<60 mL/min/1.73m* £/ YIHE & T %

HAEYIAREY . WIKIM-1, NGALKAMAAMIRNA, w7 R 12 W iUt ;

SAARFITAL - B R P B R B AR T AL B A AR

3. R A A% O SR

3. AR EE G

MAFERE: MBS (HbALe<7%) , PLOGIEPEME.CE R, SGLT2HWHIF] (154541
) FMGLP-13Z a0 (Rl Seks k) , HATFERESRD XU 1529%

MR BFRE<130/80 mmHg, ACEVARBZEZGW N E L, AIFEARE IR ITFIEZEGFR T F%;

MRV . AT TR IRLDL-CE <2.6 mmol/L, & IFshlikokiFEE Lt %% (ASCVD ) &
<1.8 mmol/L.

3.2 {25 BT i

—AE SRR B U R 2 PR (nsMRA )+ AR R 1 410 1) R 2T A A B, o & ek
] R B AR A5 2 XU 419 SO I A8 S U 25 %, EL 84N A 202448 [El ZE A H i

SGLT24M 5 : EMPA-KIDNEYRFFEIESLH T 2ELZeGFR T[4, BEAKESRDIAUES29% ;

RAASKUERHMr: ACELB G ARBRYYTT R =y B fLE XU 32 B, i 22 G (AARNL) IEFEIm PRI
Uoas e

33 A E T

TR K3 (<5 gd) | RBIREE (0.6-0.8 g/ke/d ) | HEMEEELF4EE A, G NS K7 2l

EHEH: B = 150508 P AFR A RS B, G ZE U Kot L AE DI RE 5

TRCUH BRI SR AT . BMIEHI7E18.5-24.9 kg/m? , TR AT FRARC AR 1 i 2 J XU .

34 ZHRHIMES B EHE

HST IR, BNFE BIER G X BT B, ) TR - — iR
PETF A RMEE . e ATF B EE 8, HSE HUACRYEIN R L 25 YR

4. PR AT )

FEBE AN A LTI A%E (WAPOLIEH AR 5 ) AR £ TDKD XS, $8 AR 24 5

BT IRER . Prerdiibzsyy CAnmbARJEER ) o AT Ik S A RE I AL (CCL29milR] ) Bl
PRFSE IEAESEA T 5

N T REBICR . ARV GG RE R, LIRS 202 BRI 7 I 5e, WnHum & (A R e

5. 2518 BRI BRI TR LA AR d D Sent . FEIRTT N R . ZoERME O R
JEO, SEAHE)UACRAf A . N ADET 254 (andEZsRIER . SCLT280HI5% ) Fomfb % A3 HE, nl i
EIERPITIEE . ARMITE R R NG U B SEFBITHOR , #EShDKDBR K R .
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FEZR THRBEFRF T RBERIRFFAREN

ASTlIGI Y ISIAO) LA R L ANBRE IBEIE 15 0 s 5 i
X R @R bR i A2 (99 Y 30 S DURE LTI . 120 ST &6
IR SE I 1 — o KT 155

Rl
EZBTEARER

H ) SRFEARNEST R F AR 1IN BE I A 6 5 AT X A A F s 2 P 2 S e o o i — TIT
(AT-M) . F4fEAFRE-6 (1IL-6) . MIEHIEHE F-a (TNF-o ) KRS,

Jid: HEE20194F4 7 220224F4 7 3% s 35 N R B 12 19 85 X A e W PR 2 R . LR
TR Jy et BRAL (4361, 1/ FLAR S I IMREERC IR & 57U B 1 IRYY ) FIERAL (421, 1k/208
AR ML/ MR B A TURS RIATY ) o YAy s X R4 TAE R 1R A K & /MR BRI B A T 5 |
WIRIT o WA APG, M AL, AREAHN AT H ORI (1em2: 10 mL) , FHPCEEE R B E S
JA K, AP UCEC (E Y 2000 r/min 05 ming B ETHEHRE G : 4000 r/minB0>5 min) , BUCF
JEIMIEIE A, H12000 USEMLEGFFAT mL10% 2R3 IR 210 B, A BLA10: IR & IEHC. R
FE 5L R 15t 47 T MW B0, R CIBI 7t R MR AES2 il b, BERES IR APGEERS , B
N, UTXHS AL e, Mdiksh ik, #E0AYT 200 A A s 4R APGIRYT . Mg
AT RR2JE LR AR i/ MREEICER & (RS 1 GYT . BARERE T RXT B, i 206Y7 2 A0 A4 5k
HEAT2IRAPGIRYT o Geit BB QI @A i a] . A BEr ] 56 PRI YA GEv AT RIS LI 2R A P TP i
fiti—T CAT-M0 ) Ko GErtHayr W B BN & ARG . TSR -85

i PRl AT A A E L EBERTE L PR AR -6 (IL-6) . MK T - «
(TNF-a ) . AT-TTFIAR B & AT TG 242553 (P>0.05) o MEL M A -3 35 b R49.67,
T XS A A A -5 25 L (54.59) &

S5 BR2JAAPGER G TR R IAY rER IS R A2 B R A4 I AR 7 A80RT B o3 1) AR 880 25

SGLT -2l 791 1 I A i

QLS
HENERKFHEER

FLAY: PRITSGLT-24M R Unskms sl ige . Rk 51 LA L2 A8 9 i O FH AL S i PR , - PRFEHOBE
PRIps I A AE T5 TR

Jridis Ve 2025.01-2025.06K £ M BERF A M I B2 g N - i B2 i, Rt TREsIL > S ALl
JHBE R R+ —HOBIGHT AL B 2+ XU+ AR A P AL B 2+ XU+ Z AR S HG P4,
WCARAR S RAE I FHGE 2707k A TR F oA

GER . IRARS AR S SGLT- 2] 50 7T g3 2 RO PR A6 % B0 U« AP, JRXE B 03
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AE . EREDIAE EA R VERT ;. RAEIIEE NSGLT-1/SCLT-2XCTE A HIH], A AT g3 2 00 bR B 3 1)
MR . WL O TIRE . EIIRE, AT LAGE R R i UK o

458 SGLT-2FE /A T B EVT o/ NE , IHISGLT-2)5 , "B WEXH A 4 iy F e o b, a4 4
Bt FRUGCHE S CPRBEHEME ), DA CsE AR OB 5 SGLT— 2400 1] 70) 388 417 1l 3 i /DN % ) 2 W R 1) B
W, MR NG AR TG, BOR R (TGF) |, SECABR/NSIKICAT, M RRAR Nk P v
BB PRI BRI SCA BE R ), B i B /Nek e it AR B M1 403, AR B 1 HEE ( ANUACR)
FFMEIE IESAER  (INTGF-B . 1L-6) MLF4Efbimpg (AEMT ) , SEZE B[R4k, SGLT-24il
FE L AR /INER N L DD EE R . LR SPUEF LSRR BB B TR . TRIRE, SGLT-24M 57
WAL S M SN 12 . PO WLRE S ACIE . Al ME S A S AR B O . SGLT-240 i 7738 8 PR
HEM > M 755, RGO ERT G ORIt ) . Y/ T RSO Il A8 B A A A58 Il 3t s H0 2, il
SRR IR A (B -2 TR ) BCIsImRULGe, fEmpeit A AR, [RIEHHLC LER4E ik A
AALR CANRFENADPHAALERG T ) Do O WA R, s O LA B I T Fn i) SR 2F 2 Ak, 30
TR, LACRAR R O IRE . RIS A SCLT-1/SGLT-2 3L T # FI A H AT SGLT-2 5 4 1]
A 3o PRIBCHE AR PO A A B IR, ARG E R, SGLT-1 EZ 040 FRail (6 o 4 h Ak 2B )
W) FUE RTINS (A S AR ) |, nE I i A A IR S OB
BTN IEGLP-1 43 : P REMCGE RS DI BEIF G MR R IR . MRS, WA BFR R, RI&S1EENSCLT-1/
SGLT-28UEE NI, ol 4 By 2, oot VDM R S 3 IR o SGLT—-24M il 5 & B M PR . 0 3
AR AR BRI R KR E AP ERES TSRS RN, I BB ASGLT-1/
SGLT-2 XL F Al 51 n] B HA TV Z N .

B DR i i i 1 DI S I e W IO g 5 2

% 5E
N ERKFHEER

—. 515

WEPRIE R —Fh sk g MG e, R R Ar e I, BRItk TOLE M fH.
R R 25 (1) D4 R PRI (29 7l oK TR A28, sl R ARG SR MR 22 5, SR B 39T B)
BWIRNEST, DARERIT ORI I RRE I LA .

T BEDRIRRUE B AR 0 Bt

(— ) LML EAF 5T

PR, EFEHYICHAT (GWAS) S T A TERE IR i AL A8 Tp U T 258 . 20244F
3A CHR) J2b kRN — ISR IE AL 2EAE9E , %5 T 128915 2 AU i B B AH S st G (55,
T HAN 5 R84 50 A IR R A S HUME T EAh, Fs G4 i 0 et A s DR (RS VR Y 7o
K THIAE, AEGIIRN AR AR 0T LIAE A8 A= s 9 .

() IRy A S A% 76

TG R R 73 7 1k L JC IR T RS ME S A B R R o 20 184F Big MLATF 9 1 48 11 2 T 64 I R A8 £ 1Y)
BEPRIR W 4328, IFAE AR RS A5 2] T 50, 3 IR 78 8 5 A E 22106 RAE 1 AT A S0 B
AR, B THERR A, U AR 2 WG SAE N B B S 2 0 k2l | sl ks I AL Bt R
SR, BRI RS AT IR TR A . BeAh, WSS BRI A3 Hr2 1T B B S A 20
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FEZR THRBEFRF T RBERIRFFAREN

T

455 = RE PRI RIS IUE, 5 UOT A HRE T R PRAS AR AR RETUIASEAY , S 1 000 F 8 0 TRk
RER 2 B AL B

(=) Z9WRRIT IR HEfL

BRSO IT A WA T E O, AnBE s B SR AR -1 (GLP-1) S2 Al A el 2 bl by
[l aa S -2 50 o SR, S B4 A6 T8 A I B4 o ) R0 L BT AR SR U 7o RS B, e
TEPURE IR IR 2590 B A R AT AE IR 2257, QD DPARI 50 %7 A9 I6T 7R T HAl N TR .
b, EFHEZSMFHEI (COM) RGAG N TR BEIF IR RGE, WA R A i B E il Al
8 A= 35 7 3 AR 75 e B 2R

(19) F4niinyr

T AN PR ARIRT RO T U T E R . P E BRI BRI RN, KR A S
AR RE i S ZRe T4, FRRHE A U REVE B & B 40, JF Rl E R, SCB T
TURE PRI I e PREDBEMEIA A 18] 5250 40 II6 ) 7 2 R0RE PRt s Hh RGP ROECR B8 10 F 1 23 I IfL b
FIREAL LT PR B 208, MR R AR I

(1) NTERERINVH

N REROAR M5 AR SRS HEIR ST T RE TR RO D5 18] o e A LA 30 A 5l mT UK HEIT-Aih
AR DR IXURS: , - -4 B Ay A B TR R Tt 0 n R T R AE 136 D7 ) eSO X A DR T30 A8 s
R, AREF XSRS AT RERARARRE ,  ALEOAR TS BB i R U XU TR, 0 bR TS0 A9 4 B 22 5
I,

= BERIRTHE PR AT ST R SR

(—) ZRHEG

BRI R 2 ) Rl 222 BRI R, dhigtfess . R tLsa | AEWE R IRIRER
L AR GEI RS RS ETIT, REAS S AR T AR AR IOV B AR AL, A BE Z AR S
FINGTTRLAL, ARG HEDS 2 A S S A S R S A

(=) MEIRIT IR 5

AR, BEPRAHGT PR IR AEL, AR FRBAL TS IR . AiE O U R, hilE
e ik iR R S S NV EOIR TELE Y/ Rep i (Ui e Prilhc ek COY S ¥ § = SIS v IS i ] (UES
w8, LIS TR PR E R

(=) B HEIN-5 5 BB e fl

WEE AT o B . BBl BT EOR LR N T RER AN A, B PR B s 5 DRSS A e Al o I
PEIES MM N INZS SR e T REL, RERESCI W I AR A AL 1k, BNt B 15 DOt 25 T PR
THUEL, S R R A AT PR ANAT TR .

(V) il PR A rs i

FIR, VF 2B RIS E 22 DT T MR 5 B e S s B B, AR ZM PRI a1 PR S HI A4 4L o
XAEBON . k. BTSSR RISS T, IRE VRS 500, AL 588 B IR REL AL 5 FIdL
HEBPRIEDS A BARTERE IR IS T P2, S 2R 2 4

W, g5t

BEPRPIREHE RS WS A | PR MY | 25WNRYT . T2 ARY 7k LA N T8 R 4507 Th B 17
RFEE, RERR R EACST R TR ER AT VE . RREROR, it 2 RR S . MR YT
FRISERE | P IS4 R AR A LA B PRI AL IS8, B PR R TR R~ AT B S R e, A
HAAR L BNRY TSCR AL TR BTRE, HESIRE PR = 2 AU o SIS | a8 7 1) A
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B 25 GLP— 152 K i 8 7% 15 SGLT— 240 71 i)
It S S 0 Jo B 25 24 FH 45 PR SIC R

4= l“
I

MERXFHEBER

Hi: BEE2RUERR (T2DM ) JRI7 RN Pl ) SRRy FAE, R s R FER-1
ZARBEEF (GLP-1 RA) S8-#Z G612 E F280HI 5] (SGLT-2i) HHLL K28 UM IR R . AR
CBTERGLER PR E DS . IETEBS s K2 ek, 256 22 RHIMENRS B 53 B HLIf R i FH
7, HRAET2DMAMAIRIRY P iR S |

i SCHREER : #K2015-20234FEPubMed . EMBASE ) Cochrane Library${4it /%, 4 AGLP-1 RA
SGLT-2iAHCHIRHALY FEILES: (RCT) . MetaZd T S FLSCHERASY , T EAREEFEREAS i = 100041 . Vs
=14 2T O M SR IR, HLHIHT: 456 25 BR2A DR IT ST P 2R 25 1 R 5 B 1 A
Mo GRS 3272023 ADA/EASDIGR K R R R, il 20 21697 AR o il sc il [l
A = e N A W RE20224F 1 H 202346 H A 9 5691565 L RS 25 i - B, A2
SERHIMERLES (AR DR, EFERE) XHERE FUS 152m

255 1 PFIEBE 2R

GLP-1 RA: O I f#4: LEADERIRXE: (n=9340) /nFlHi & kAL 2.0 M5 3¢ ( MACE)
AU 13% (HR 0.87, 95%CI 0.78-0.97 ) , SUSTAIN-6 (n=3297 ) H& & kil KUK F#{%26% ( HR 0.74,
95%C1 0.58-0.95) ; JEX : SCALEARRERFSE (n=3731) &M, FIHLEI3.0mg/ iR T2 )G, B
AT FFES.0kg (vs. X HEZH2.6kg, p<0.001) . SGLT-2i: L:IEFGIA: DAPA-HFIREE (n=4744) Hik
B 51 AR O 584 XU 30% ( HR 0.70, 95%CI 0.59-0.83 ) , EMPEROR—-Preserved (n=5988 ) 5% &,
KB D HEpEF B350 A FE TS AE B2 XU 21% (HR 0.79, p=0.008 ) ; B HE{F4":. CREDENCERL
(n=4401) /R RIEFNEIEZ LA e K30% (HR 0.70, 95%CI 0.59-0.82 )

2. Z2ERHIMESR 153

B 27 S6EFE T, GLP-1 RABEGSGLT-2i3A 76 H 5, HbAlcEYIAK1.8% ( F4k
8.5%—6.7%) , VKH FFE7.2kg (p<0.01) , NT-proBNP F[%42% (p=0.003) . SRR AL st i
SRR 34X HIBN COWE. BERE BREROHEBVZRIEL) | BERITIKM T 2 89%
(vs. BARME 2%, p=0.02 ) , K IMBES 065% .

3. b kg

GLP-1 RAE Wil S & A %N 24.6% (3%0015.8% , MKit6.3% ) , alidBEsi e (ERKHE D 28
Ji ) ATREARZEE9.5%  SCLT-2i BBy XU 718.9% (& 12.4% vs. Hik4.1% ) , (TG 2 E T
YR T RES56%.

451 : GLP-1 RASSGLT-2i# 0 Z 48 AL S “RRbE -0 -0 B -0 PRI, RN E
FERCT S B AR AR BIRCE S UF . FE TR ZIRIT (WASCVDIRSEGLP-1 RA | /Lo i ] e 4%
SGLT-2i) W WEUCGERUR, 2 #RHIMER ARG SO A R N I THAT AR . AR iE—2
RAY B . AWhr & Te SRR T SIE)Z BT T b SR
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HELE ST TT IS PRSI T LTI

T HUBUNGIE A SGLT — 20l 790 5 35 B bR 9 O T i B A6 1
MG b5 WL BOE G eI

o5 H BRI G I IR E RS PRI = W . R 5 RIS S AR, 5 B & hg
Pt B G A A, WRIR TR 302E . B ORI R — SR M 25, ELA st i 5 R AU S bt R A 5
SGLT-241 il 37038 1o HE ok 5 R aR A R, [N HA O s B BR800 o R0, PR R AR b
PRI I T IR AAE 8 R IR 27 MO AR SRR 5 0 i AR B . ASHESE B R — FSUIIEG & SGLT- 24 il 551
XePH PRI G IR AL £ A A . SE R AP iibrn i UM U 2 R 25 B BB E

Ik RARTIEE NS GEBETT, 90 20254F 1 H 2220274F-6 H HARIAH12 (2800 PRI 5 5 20 kA
R E 1600, BEHL S MEEETEI T ( ZHRUIK1000 me/d + iK4%511410 mg/d, n=80) SXfMRLL ( —HIX
WCRZGIEYT, n=80) , JFRE6AH o MM IEL KAI7 e MRS, AR L&A (HbAle) |
G (FPG) . RYEAEMEN T (IL-6, TNF-« ) . #IZF0iFREY (NSE, S100B ) 5 A8 1EAS
FETFLWIMRI, HESEIAT . AR ES (WMH) UG T 250 (fCBF) o Git#bi %
FHKE 30 K Z2 PR [l A5

T FEs R LACHHERS . BEAIRITALHDA LA Xt R4 1 & PR IRFPGHGE T . 2. RE 54 248 13 -
REHIL-6. TNF- o K RFE, NSEMSI00 B 3 IRAAREL, 35248 2% KM 0I5 A dUFE A
i/ WMHARFR /> Ko CBF R e B 35 B 35 e T X AR AL, 4.2 ALK S5 e gt it 2425 5
(P>0.05) .

S50 WOSUIHR S SGLT— 24 i 551 AT 4k 22 A 4 PR 5 DT Bk AR 20 S8 3 A i ], ol R ek R
FERNE, SRR, I AR NVESEARFR | O I I AR R L T REK S . AL T RE SRS
TRITUMAIJAHE AMPK/mTORGE i . 980/ A A S N B DI RERE AR AH G o ARIFSE R AR RS 6 I i 1t A8
AR A BARL OB s

8 D 9 40 PO i 28 AT G IR AL 3 F S 10 e

kI
EmTH ZARER

BEPRIEOLIM B AS (DR ) & TARARIA AR rp i 32 221 S 300 3005 A IR RS A4, e 28 M 3 mT 350
HRM, HE BB AEREG

L.DRIYIZYTHLIR

HHT, DRAYH HLAIATT 7 S A HE IR P ST 48 P e AR R A [T s 245 ) . I RO IR YT
Hyayr Rk, BT B, XA SESE R DN 28 A AF 55 A8 Bl T 11t A 000 0 DR s 400 19X S0 25 Fr) 95
1%, R R RE B, S R OR B R (A 1 TR e Pt s 4 B
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DRAH &G B R Z Ao

2.1 AR 2R

B2 T AS 2 98 /D DR & JR R R 1) £ AR I FE s R R 22— B I HbA 1eZK -5 DRIG HE
S EEAROG, SR IO ) T sl 0 B 7 1 e A R A Y . A IO A2 T X DR A I 2 J it g8 i) A7
ta SR 2 TORER] 1Y, SR, e OB Y PRk A T e 2 DRE e A ARG R 2

WAMFFLIEN , MBS S . HbA1eZ8 St 5 T2DM AL R B A5 B UIAR G . R, 2 TFE48 ) e i
WX T AT DRULAR FEE

2. 205 PR Ipe e

PR S S I 18] 5 e IMUBE R SRR A 56, WURDMARE KV B5E T MBS G N %, FEE B IR s
JREEIRREE, DREGKAEFRW AN, —IE Xt LB Z PO ik, i2WiaEid i AR S )
SR PR PN BB A2 () 37 s PR 2R

2.3 Mg SHERERE R

M AEFEFR SDRZIE M RIRE 24, FEARMBR P IFA— EURIAR 25T, Hil =
(TG ) SR RMEEE (TC) TCHDRZIMIBAT BB OCHE . A — 0358 T L 1 75 1 X A R T T AP e 3
TCHDRIEK, MHMMTCHILE WDREFRIC, A, XTRERT L, TC/TGHHSDRZ[H
WA Sk, AH—IE X ET2DM B (4L XF ST HEE T TC/TG HLfH S DRAEFGR 2 M.

2.4 EHERER

DRAVE IR BRI E DM AN I A, B IR % SDRIEAMIC . —TisEd, mifimRE
RAPR AR A FEN R LA S Dy Re8 bR S T2DME A DRI L A A G . AT RITING IRIR (UA) |
UUEF . Bk RS H SDRAY™E R HISE . UARAEREIRIDR A 500 ™ 5 5B AT e AR Whr ks
Y, AT PO PR 8 DRIV A o

2.5 IR #E

KT i i S DRZ ) ¢ R A W A TEDE , ™% A il AR 42 10 T sl 1R I P 22 1) Ak o s i
T 2340 T L 0 S BT B R P e 22 27 48 22, 30T g 3 3R 2 JR B IR I ET T RS R L 084k, 8
A RE FEODOREACFIIR TR, 25 & MR FE R AR AT AL .

2.6 WA A 2R

SRR, WA BEZDRA A MR . WARFIDRZ A G A AL i ANV AE

2.7 YN E

58 & BLDR 5 [ 5 Z VAT I A ¢ o HUDMIRYT A2 A RS2 A (R 55008 PR 10 0 PSS 722 e 5 ) AH
KR, WRDMER M ERE AR, ST T 2825 09 X DR 2E J 1 5 i A 3 K4l . A
FEN AT 2259 S DRA WA HHSeE, WA BRI TEE,

KW sEAEs) ]

IXLEEE LS HE T DRIG AL v RBJE T A ER R MLE G m, FE2EmEECEmEN.
R T DMARELERT ] | AR R IS5, R 24000 e i XU DR 22002 T DARCAE /9 . ff o B8 2 I AE Wb ik
XS DRAY RS EAT 40 )2 s A A7 R R AR F Y .
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FHERZR LHHEF AR R AR IR F AR

B L REKTENBIRT Tl T2 FRUH DR s S8 114
AT B i 7 134 53 o AL < 50

LA &
il

. Lkl
A

&
H—ER

HE: SR8 s BT FERRATT RS, s A A2 A il AR A 2 TR R £ 2
R BB ZETRAK (Polyethylene glycol loxenatide, PEG—Loxe ) 1897 128 1A 8 A8 FR 235 10 52 1 (K]
Eig

Tk BRI PORIRRMEEN ST, DA T 452 2 /08 R YR i sh % i FIRE B 2 iy T e e
L OB ) A B A B T B2 RO PR BB, R AT YRYT O 28R XS PEG-Loxe 0.2mg & —IK
FERaYT 128, R B — R BORL, JRYTHTE A IR . BML, B, . O KBRS, K
DB, Al BB (HbALe) | BEEEE . CHRABE S A .

SER ARSI AZ000 R, Hh g 1B E i i | 16 2y . 48Rk
S A R R R R HERR . JEGA A HT218 0, R HAE53.69 £ 11.02%7 , BMI 27.81 + 3.20Kg/
m2. TEJFA FEME I 22 0Lt KA HIPEG-Loxedd T 12J8J5 , IR B> 3% 1) & 1 29.2%, 1A
WEE>3% 1 B LU 13.7% . ([ HIPEG-LoxelAY7 128 J5 A) i & FEAR B (9BML, IR . (RRR H 40 1L,
e B IR E R . (R AR R A =g, Fhem SRR, RIS =, X7k AL R A
B APER . 64N, PEG-LoxelRYy n] LA 2 FEA B E IO L &/ KT, 6 PRI AL AT B AR . Al
KT iR, R E o LS AR AR . FEERBMI ., B RS E 4N L . inbody P4y, L%
M WER S ZA G, SELUMMKTICE, SHbA LR REIRAUERC .

4518 PEG—Loxe % 25 PRI OIE 2RO O A8 3 AR, OB IR, BRI e F e 2 il
WP ERL . BMIES . NEFERARS B o3 s . D3RIEE TR . 25 MR IR F KT (4 2 B PR 8 25 o P
PEG-Loxe i AR AT REFE 1.

B L REFTENBIRAT 2R3 bR i 585 DA 01 2y G 5 i (44
EL W17 QYR A3 B

jra
BT HE—ER

Hit: 28R ( Type 2 diabetes mellitus, T2DM ) FRE T AR A A XU S B T, H RSk
ﬁﬁ”’i%ﬁ%%Mﬂ SV E FIZ B A T R . A BRI A4S, GLP-13Z2 ARSI 28 254 % T2DM
B BN BETT BEAFTERRAE ], PRI ABIESY B TEAR R IR T AN T2DM AR 25 i 1 2R & st i 58
ARAK ( Polyethylene glycol loxenatide, PEG-Loxe ) 1747 J5 TAKI D) RE AT AE A2 Ak S HAH DS 0 R 2R 19 537 o

PRSI s ARHTTE T20224F4 H 2 20244F 1 T s i 8F —BEBe . hREERE . {190 EERE AR 165K
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P B2 () P IR BEA TR SRR . AN T 4552 2 /0 8RR s shs i AN 25 03A ) 7 fa s A 1
ANE2 AR R IR R #2694, TEIRA BIIRYT 7 S 3Eht LA PEG-Loxe 0.2mg i —IKFFEHHAIT 1208, iR
7RG 0503 SR RIS 2 (MoCA ) . AR AFEE (SDS) MAEE TR (SAS) WAk
ZAXE NG 26230, X 3208 HH TR AL S6 A RS . TG S50 R TR b . HERR R U5
AR R AEZ . VR AT By RS LR, SRR TR E A R AR L2189 A SR S F
FEMTH . BTVl P EC R ARG I BRI T AT E AR SO B R TR 22 5, IR R 22 R S I
PRAGFRAY2E SE AT IRAH 0T . T BB EPEG-Loxed&Y 7RG TTRESZ 25 B A0IRZ N 2, FRATTd
J7SCERMAERL (GLM) PP T PEG-LoxedAY RN RIVE, I 25 I8 MU R i i g AR5

R, HRH I MoCATE S M28 (25, 29) , SDSTH43M30 (27.5, 37.5) ,SASTE4>H30 (27.5,
30) , TEIRAFERETT RAFER FBCA [ HPEG-Loxe A7 1285, MoCAF34328 (27,30) , SDST34r K
28.75 (27.530) , SASH343H28.75 (26.25,33.75) , MiTIESEWilcoxonfF SR, 2 (B 77 7F 2
F2H (p<0.05) . T K PEG-LoxelGIT TG MoCATES TN MRS A 0T R B, 0028 6] 5 HhATRE
J1. WELWEE . SRR Em TR 2YEYT IS MIIRESGE (p<<0.05) , TEARA FIHIGE
Y5 TH R R IR T RTIE 1) B 2

WIS RAR DT, BFIE TG . AEEY . ZBE RS, T2DME E FLL T 1125 I8 % A X 48 J5 30
A3 IS 5 B MoC A TS/ AAAE L 2 T AH 5 (1=—0.398,p<0.001; r=—0.356,p<0.001) . @A
Br, WATEKRIN, AZIEMBE . ARJSE3050 80 IHE 5 AMoCAFAAE i 2 A OC (1=-0.269,p<0.001; r=-
0.196,p=0.007 ) , ZM5]. Fil . ZEEFERIFIES, AZ B IS AMoCAIFAAE B E A (r=-
0.259,p=0.025) .

CLMAERIZE IR R, 25 R MBI GE AR 2 (p<<0.001) , HRECH -0.1455, KIFAH
fr2s I MBERE N, MOCAZBCF-208/00.145557 . AR (Intercept ) 40.6740 (p<<0.001) , KW
TE23 16 R K& AEARAL B F . PEG-LoxelGY7 5 HIMoCATR A7 AT 44-K:0.67404%

2518 PEG-LoxelR¥7 12/8)5, T2DMEF FIINHFRIMLL AL & . IARIE 2615 21 0 20k, HT2DMAR
A IMBEUGE S IS B R IR T ARG . [, ABFIEiE—2 B8 T PEG—LoxelR 1 AJ 3 i it 35
T2DM (4 I il 45 50 DN T AR A 0 83 A RGP AR 2 A0, AR B e A7 0 37 T IO A3 22 A
HMNFIER 25, FCELRHLI W Fr i — 25 R R I 5Y

N ) 5 o1 2 L DAL 20 L & b
HEEI LS B ANHLEE 267 & 482 R0 DR A /D Bl DL F 52

HE RTAR BB FER RR FEH EA
L AFREHXFHBELFER; 2 AREHRFF—WEERAME S T

FLAY . 1Bl B A s 2 2 BB R (T2DM ) EJR SRR B IR 2%, R B0 240 M S S0 A5 i L
ZPFERIBURR B 2R il (GSIS) IHREZ P M 3 B AR (SASP) o BUAPUERME (Asenolytics )
TG R W, (H SR DI REYE B AN K . ARWFS IR N — R R T S R AR R) 52 5T T 4
(hAMSCs ) HRIRH/NMISMEENL (sEVs) WikE B AifI5EE, MAREER 2400, Mim7eik 2 UIaen) [
P i O 20 A 2K

Tk B B NI PRI AMSCs h I E Vs, 35 5 i 5 s St MURURRARZE 4G , 40 K B0k
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HELE ST TT IS PRSI T LTI

IR IR 53T, Western blotSiEbR &Y. R ELE . 2T B 4l A Ih w B R
DI K AR /N, I SA- B —gal et . v —H2AXGEEDG . TEREY) . SASPHFAE |
B 15 2 A L GSISTNRETEAG sEVS FIPT R RR . 45 T 18 H I CSTBL/6J/INFR L8 i BE IR B KA B R A/ 1 2515
FEAFT2DMG, ZIREFIKEShAMSC-sEVs (1mg/kg ) si[F55EF1 = PBS, i RIS Em . BEi &
(IPGTT) . MEEZFEUEM: (IPITT) | GSISTIRE. B 4 & S T e LR 8 G 56 e (0 5 E AL
sEVSIUPTTRERCR . FFEIhEE . MR . SN TGS EVSIAIF A2 4t . it miRNATFFER ARSI
RS, PSRN T Gl AE YR B AR, R PO R M 905 . ChIP-qPCR
S CUT& Tagill 3 Sk 845 ¢ 2 o

450 1. hAMSC—sEVsiWi RS 2Rl 2T B gl . [l B 40 M S & 47 /N BRUBE 5 1Y)
SA- B —gal HEEAN LIS D, v —H2AXZRIK TR BEFRAG; YK B i S dnE4 (PDX1/MAFA/GLUT2 T ;
ALDHIA3 | ) KGSISHIfig; MHISASPF=4: . 2. hAMSC—sEVSIRNIATT & o s i, b e
B TR IE I RE R, SIHISASPRY A, MTTEAE 2 AET2DMY ) BUBR B ThRE RS &S . A BT
R BORERE, H IS IREREE . 3. miR-21-SpfAZ O I EME . hAMSC—sEVsHimiR-21-5p3iA i
FEE, MEEE B AT T IH miR-21-Sp AT HKIHsEVSIPTERUER o i #kmiR-21-5piillsEVs
PIVTEEEH], (et B ANEIEsE K S GSISThAE . 4. #OIAIL-6RA/STAT3/GADDASGHIFIEE : miR-21-5pE
F4EBTL-6RARY3” UTR. sEVSHIHIIL-6RA/pSTAT3Z A, Rl Fi#GADD45GHik L SASP, STAT3
FE455 GADDASG A 3l AR HfL 5% mIRGADDASG ] ik 3 2 3R A

4518 : hAMSC—sEVsifiid i % miR-21-Sp#l [ Hl IL-6RA/STAT3/GADDAS G5 il %, 1555 8 4y
I RS KW IIRE . X — s N TR L T IEAET2DM, A FF & B Rsenolytics I R 7 S H 1
I

LT CGMITY J s B2 U bR o S8 8
OGTT HLH th 2B ARFFAE S M S 2 X

F g aFaE XRA. WL, Las
LAFEMHRFHEATER (HFTH—ER) AS R
2. Adelaide Medical School and Centre of Research Excellence (CRE) in Translating Nutritional
Science to Good Health, The University of Adelaide, Adelaide, Australia

W EHW . DR ARER G (OGTT) EMEIRIREEISWibRE, (HLAAXTOGTT I R i1 4 25 1
FLE R S HTRAR AN I o AHIFSE B 7R BRI e A 2 U o B OGTTIIL R ph TR S5 I B e . B
Hezs . EEImAEE AR -1 (GLP - 1) MBAERYMIETE, IR SAMRILIBYT

PR R R TTVE: A1 82 W2 BE R (8, 2B s W & 1. S g il (CGM)
FRIRER I LKE , B 2 — A0/ R, FURKH & 7550840 5130 - BERRER TR, BEJE &
BR304340 (=0, 30, 60, 90, 120, 150, 180 min ) WCHEMFH S MIF S ki . A6 M 2% 4548 . Ak
bR, I FHAR DGR EIOTAl e & 28 70 b B Sk o 80 Bl 1y FH IR 5 2R R W 1) R B MG I GLP —
Lo ARmnE A4k, Hid Wagner—Nelson L8 BHEAS ML, 11 B I (T50) .

oA a1z BE T, PIE3 A, BUEISA, PIIEARHFICI 255 . COMMIAS A P 4L & 1
WA WL G 25 5, BRGEZE 50U AR S DR . DR RAURE | RS RIS TR E RS .
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Al AR B RN T LA R B TALER A, PIALEARIE S5 2R 0 . USSR AR B IE S 12422
S, (HPE A EIRRORUG 3073 Bh s FRIGEZH Y GLP — 1k B2 LI i T 004

GG U 5 PG A rp [E 2R RO R PR IR UL, HARES TR I, CcOMPl LBl %
KUENRE o e EFS W2 B iR 8 b, R ZIRR S EEARRIE . B | BRI IIEE . R
By R UBRME AR AR IO R E G, SRR BEFE AR R A P 5 T OB A B e 4538 AN T T o [ 2 0 IR
TR . PRIG R E T SR R S R, R FHDPP — A s ] b eT BERCR A SR FH GLP —
VN2, ATERIGLP — 132y o SRE MU Sl M 2R -5 B BRLAE BRRRAIE S 367
MxER, BATEEMENE.
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PHEZR LK

T

AR O ) - e e oY

- IREZHRAEERFFZEM. IRAPRINA -

L5 0RE B 2 0 e b OE I AR 2 B DR 1 A Bk . DX g
PR M L F20214E A Bk TU I F 58 04 2 55 0 W

xR
TIHBEERERRFEFRFR, GREAKRFHEFRNER, FNTLER

H: VEN2EREB MR —, 28V (T2DM ) RYBa AR 8t JEH AR AR
PRI B . S8 SIRATR ARG 2B, U B RBE MR 2 S5 Y 4Bk (PM2.5 ) Z g
FET2DM i & K AR AT A ST IR FE I PR 22 . Ry X i P M LR B e TR R I BRI A Tk %, ARt
FARG AL T 1990-202 14E4 8K . XA E 52 fPM2.5 1] I P A T2 DM (1 44

Jiid: BTk fHITIE (GBD 2021 ) $odl, FRAHIT 24 HIAESL, AL T 4 Bk2040
FMHIL X PM2.5SAHOCT2DM 3045 R FR N . ARG N DGR . BRI A TR 5 R =, R
FET R G 05RE FArdE ( DALYs/1007 A H) A0 HERR , JfEat A HE 548 (PAF) #{EPM2.5
FITTR . PE—2 18 AR SR RERAE S (SIT) AR TR 8% (HCT) T SRR A58 5. BT
AHESR R0 % AR E X e (UL) , Biftgeih i,

58 20214F 2 ERPM2.5 % 58 T E(T2DMAH KL AE T-155,888.4144](95% UL: 92,270.33-219,728.72) 1
DALYs 3,843,544.14(95% UI: 2,242,454.59— 5,763,996.69), #]5T2DM i fiHA20%, Hirf, FHREEPM2.5
TR T 68.4%(65.0-71.5)BET-F171.7%(69.3-73.8)FIDALYs, ZHEAS IG5 44505 H731.6%(25.6-40.6) Al
28.3%(22.3-35.6). MG BN, dtAE. FEAERIR AR R L AR S . 1990-20214F[H], PM2.54H
KT2DMDALYsH5K:2,551,617.59, FZIHH T A K (DT B 43.2%) 5 Z 310 (31.8%) . RAEHIESS
YT, FREEPM2.SIYHRIH AN B o MBI R ot R BT S (DALY st b 1.21), H 84
S NTHEEC (SDL) HuIX [ g EEAE SR L7, (HIRBEPM2.SAH S AR RLR ISR PR (47251k
F-17%) .

45t HECRF/RPM2.5HOCT2DM (1 BA B 5 s itk @ SDIEZEE AR (570%) (FREE
PM2.5UH DALY s (7 tbge iy, (Efi e 2= BE AT (R 20 46/ . BFsR R, 28 RI5 a3 /N (I T2DM 4>
BRI OCEFTAT o AR e IR TIE R o] A T RREL R RS, DR SN H s . BRI A0 e fd R XU
B R B D I . dEUIL S T 1007 a4 45

LS DX e, sRAkdbalR . T AR SEE TS Y th X A PM2.SHE I A 5

2. AR AR . ST BT X AR RO R ) A RS Y BB R R

3. M 2= S AR . s L MR ER AR D (R R S L A

AW (ERYE ) 5L BFR (SDGs ) MHHESERt4R L 7R3
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N F N ] 52 )53 T D5 P 20 K S 4 7
HE 2% ZAF 2 RUBR IR i/ BT IV AL 2168 2 I WE %L

RKFR. HE . W ERA. ER EEH. EE
| AFREHKEIWBLEEER; 2 AREHKZE—WBERABESR PO

H: BRIFALY 200 TR F IAURS S EA L, 154 B 1R Bt e & PRI A S a4
et Ha Bl O BRI A e AL BRI N, I 5848 ABRAERG (T2DM) %
IR G . SR H A = A BOE SRR 42U AT 48, NI R) 70 5 40 i D 20 i A v

(hAMSC-EVs ) 1ERH0 2SI T BB A RITIE )T . AR EhAMSC-EVs & 5 HAT M5 %
AET2DM/ N UG D7 A 25 2 BV A T S 90 90T

Jrik: TR R R — B B B AR A e 2 TP AR Bh AMSCs, GMPEE S5 % B 2 O 38 I fif
FHR B ORI AMSC-EVs, NTA. WBXHL 5% B /RhAMSC-EVsfF A MISEV2018[E Prig pgbrifE. T/
S ERFRAE R 2GS s R E 6 A 1 CSTBL/6I/INER24 HL, 43 (1) IEHXTHRLL (NCD) . 4k
NCDMEFE; (2) ZAET2DMAH: EEMEs: (HFD) 28, (EFIESIRIEHE R (STZ, 35-45mg/kg ) 4L
HES4-5SK)G, VA2 IEIMmME (FBG) =11 1mmol/LIM AR KT, J5E4% B hAMSC-EVsiAYT i B [F] 25 2
FRKIESIPBS;  (3) hAMSC-EVs4l: ZAET2DMIERL)S, hAMSC-EVsHHE &5, BFE20K L Img/kg
FEA SR T200 w LPBSH R ERIKEST, EEeES8E . 1 ol FHPKH267 6hRiChAMSC-EVs, il id %
/Nl L AG RN e SR AR 1 U A TR B 0 . RS WA A/ NERFBG . fRHE . IPGTTHIIPITT, FAHUNE
MR A AE K F (IL-6. IL-1 B FITNF-« ) K-, EHBUNRMBERENIAZL (vAT) | B2 FHRIT4E

(sWAT) FMIFEEAEITZAZY (BAT) , #AT4LURE . HIEG O MGREEZ R, TEThAMSC-EVsX4%
KRR H A ARG . RAE N F KA I REAR B BRI RE ST o

ZEH. (1) AESLE BoR, PKH26HRICIhAMSC-EVs Al DL Z4ET2DM/NR VAT . sWATHIBAT
BRABEEL,  (2) hAMSC-EVsH] LAFRZAET2DM/NRFBCFIA T K, JF2k3% HIPGTTHIPITT/AK . #
M =20/, K IhAMSC-EVs ] DAL ZAET2DM/N FUMLTFALT . IL-6FI1L-1 B /K F. (3) 4]
A H&EQR AR, ZET2DM/NR =R 20T AR 40 B AR W E R, X5 = A 2R E 45 1 —
H, MhAMSC-EVsn] DL 5 i BURAS T RIS AR . XFvATHIsWATH () 5eER 4548 (CLS )
AT RS, KIMhAMSC-EVs ] UL 08 E A T2DM/N BB A TG D5 2 20h (9 RAE R . e okt
S 7R, hAMSC-EVsH] LR FEET2DM/N VAT 2 FrEY) (P16, P21, P53 yH2Ax) , #&
MAEsWATFIBATH HARELRIP2189 F ;5 AL, hAMSC-EVsA] RIdvATHIsWATH i) p-Akt L K BATH
UCP-1#3A % Ll &5, @iHF4/80ME TvATHIsWATHI s DO (525, $2/RhAMSC-EVs Al U
BREAT2DM/N BRI 4 20 W 20 B 320

451 : hAMSC-EVsi] ISR ZAET2DM/ ) BB IRIE R ILTE T I/ VAT . sWATHIBATH) = 2R EY)
IRV o IXFRARNE T B 38 o PI3K/ A5 5300 6 38076 R e 4 R Ak R, Wb Ie) e e g il 2 AR T i
TR S RE DI RN S . M T sWATHIBAT, vATHIZEZHITHAEIL T EREMS HEhAMSC-EVs i, T35
HE— WA LI

- 78 -



FEZR THRBEFRF T RBERIRFFAREN

RIS bR [l A5 530 i 52 151155 k2R 146 2y fiE By
Bt & ks

W=
ARERXFE-—MWEER (ZHAARER)

Hiy: #EA14D)G, @RERlES@rB®E, 22023024 ANOHAIC T E14.2%, HiEEE
VEREAFBR I B AR, AL T RS AR AR . AT B 7 M HUIR BRI (TH) @il
Yl b A R EZ2 I 18 58 B LWL, S8 s THX R S & WIS BE A s S MR a4 ) B o
LA, R R ) i A T R RS AR SR AR

Jrik: FCSTBL/OJHEM /NS AR (SA®) Fitdl (2171 IEHBUNEV/Mg Rz 441,
H&EJ WM S ERETEAA L, PASY AR ANIBECRE B, F4/804 (8 K 7 S PCR
AR SAE AU, 38 5 Tt PCRIN G 4 i JR 3 e 3 B PR T A DG SE R 3Rk s 2r B/ INBU NI b 2 sy
AT TIRA DI SR, WA AR BRI TR FH e 5 S G il o T4 b aks 2 1 S i ot B 1)
AEFH G IR IAAL; AR 5 2R/ N R/ NAZEES B RNA—seqill 7R AR LLRAR B85 /NN
LR R (Mode—K ) )23 T 138 ixb 52 5 dek 3R A Ml QR Il o 2 S S PR 3R a8 5 i b j 4 it ik
FTTHAL R Kz siRNARARSE S, it RT-qPCR . 2 FI BT EIEE FIMitoSOX Red Rl BRI ik | Lbifih i &
YkaE e G TEE (ROS) 7K.

i B EHER e RAER /MG LR oimes s 2R (213 8%) /Nl bR A8 kR
PR R ERN (P<0.05) , /NAZRE R E TR E A Eik B R UM 40 B R AR R 4 B
B (P<0.01) ; % B K 0 Z1F4/80 FH M 4N L (9 # AR AR 41 JC I 0 ele 28, (A AH SE SE I TNF o
(P<0.05) FIMCP1 (P<0.01) ik RETFE; i B 224N A DG SE PR Cdk 6 b B AR e 2l 1 Jn
(P<0.05) , HFEAHKIE N Max FRBAERRAL R % (P<0.05) , JHT-AHSEIE N H2at FIh B4R IR .35 |
Tt (P<0.01) . 3DREEZMHEIT LI AR EVNG 1R Thaee s 2 EUNA I B SRR
BB FEAR (P<0.01) , Ki-67FHVEANME LGS FREESE, BB IS DCHE FHZ0- 1M 0ccludingRiA W] 3
i (p<0.01) , &Rl L HATIRERIR, BREDIREIG S . RNA-seq R IR RS BUNA R B K
AR, HUE 2003 2E F LA, KEGGHIGO_P/M M 2% U T AL B 5 42 TW i S
FALBERILIE I . RAHFEHEE 45T ( Gene Set Enrichment Analysis, GSEA ) X [ A8 BEE R E T T R
Gk, BN Cyp3adlb. Sle19a2. Ndufbde. Ndufbdb. Pla2g5%5; SR HIHE SR T-455 005
T T (JASPAREE A ), i SR SRR A (e RS ) {66 26 H AL % TRE ( Thyroid Hormone
Response Element ) A% 5% ( Ndufb4b, Cubn, Cyp3a4lb, Pla2g5) . FEMode—K4Hifd)Z 46k & #LTH
AEFENdufbab ik 23 I (P<0.001) , SMFEEHR—2, MG Zhiih S &Y% HENdufs 1980,
ROSACE TR, 51 & Re AR BEAT .

S5 HUR MR 8 i TREAMCH (14 e S P 4/ M b F Ndufbab ik, MR B LR R E A 1)
fig, MHFIROSEFGIMZEREL, 2 “TH-TRE-ZRIIRGH" V5 R ML il E M HLH . e m iy
ZH SRR TG RIR, #0 BUR RS Sl B P 2R T 3 T a e e T s 10 . Ak
ETHRRIAY T AR AL, RIS BB AR DRI 2 N 2%
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- ERFEON. RRERAGIRE -
R VEA VRS VRN R I s 48 05— o)

wmEe. REH

PEARMBAEFRIFERXEER

BEHELME, 328, KIERE, W EMILRESE, RARMIEST7HE" A, BESENT g
FRICHE, PURBCRA, FEBmER AL, s, KAE, JFEA IS RSt A o TR AT I ST
B IR s, AR E KB EE PR, A b, WA, YR TEM. 20244E3 1 8
B 835 IR B D R AR, 2 MM R B2, A MR SI7E 140-150/100-110mmHg 2 [6], i2W7 “w& i
JEPERGH I, RPEIRIY S HBE . BEAES . RUBLE A . BRRSAT 84E, IR LT, IR
150/110mmHg, MR- 8 R 20mg qdiGYT2E4F, MREGIANTE. L. AR T54% B TARGUE
BEITAESE, FERTE; VRIRVAERTCAT “S0E FARUIBRAR” |, BARBURIE AT, BERi(d, 14H4H
Fspop it ABeacilR: WHK, ) ZamEREES, DOREIUERE, KEE, UALTH,
P IR, MRS RO T W5 ar, TR K P LA, WriS RUIIE 5, A M R .
ORIy, S, ARME BRI . MR, JCIH B R RO ki, RAT e, FFRGRN T AR & .
XMCR BTG, XU 2 35 S 2 O Wk . S BARSCR AN . BB R A, 24/ BRI
B REEE L K/NFI R SR JCEEMEl . DR . 1, SR ahd i, 2, AoEEES (F
G5 ) LADUFLIRA WL B 507, BI-RADSHER /-1 2.4 MRS Wtk R gh s 1. 2200 AR UL A &
fii, BI-RADSHEF /-1, B (HUARE) 1. HURBREEMESSYY, TI-RADSHIF /2%, 2. XWNE
PRA LS IRk L . S CGOE) - LA EFIKRIIRRIGR o 2. F S BS AT —rh B R s . IR
CT: XUCAMIEE 132 SUNALEBRIAEEDT; B, GEEaEMN; WEZ %A, B%E: EEE
JEEiks . AFPRT/MR: MEMREAKY, PTG &, F A oI, S BRI S, %
e AT RE, FEDI 4 /R PRKARIAZE S . 201: 1. CarneyZi S fif 1.1 JR A& MO R LS M B IR R
(R AR IUAE . SR MLAE . TS E G . ZEBRIBEEYT . SUEEA ) 1.2 ZkaRORE
FULE 1.3 AR A 1.4 TR 1.5 AU 4Lt

—~ 0% YL 4 4 B AR R I I < R ) 48k

EmR, RIAT, 2E&S . EH. AAE AR
T EARMAE AR R SR

I £ ZR T e PR AR MUARPAE (198 DA AT, AR i DL PR JBR AR D RE A 28 A i b, LR B
23 AR ML, Whipple =HRAE, — il 72/ M IURISIRIEATI20T, (B D EUR I R A S, iR
B AT R AR S, RS BB ORI B B AT, A D RS A SO PRI, 25 I R Bl
R VRIXE o AR ST — 18] 57 UL 049 AT 4 W RS 1% S I PR ARG IR Ay o AR, 5 DA W RS o e IR 2 2R 4R
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FEZR LIAEBEFAS T SRR TF RN

T

PUAIR R R B A RIS T AR, AR 2R RS TR L IRIT IR 2 B

BELME, 462, R kE . KIFUAEA, NE2H” Abi. BFEAUVERT L BiER T
kR L O RTE . RIFEI R, — A TR 3/ A (i P 108i-1188, N
LS - 16BF B, IREJEREIR AT AfsE , FaRRE R m W 2 A1E . 00 1-21k, i T4 mEpe, &k
fiii MRT J2 CTA ¥R W W5 (BAIRE AN ) o SHRTFEEREHTINE, RIERFEEIRER, Mt
TCR/IMELEAR | 2 Y4 B e A 1B 1.Ommol/l, HEE Bl ki S 4005 Ja il gk . 2 H okesk & |
OTEFE KIFE BN & AR B2, B2 R4 F RIS - 168, M7E & klE, -
IR AR R, BEKY ASHAR, ARSI ORI T . PR kit —2123, e
WBe, 2L ARMBHE" WEIRE, B M s s MR HE =" FARS, k. &
B 160cm, A, 81kg, BMI :31.64 kg/m2 . ARMETEFHMIRIEH M . FFEDI6E. BME . FRIRDI6E
KU R SR TARMEMER . ANATUARRE VU, SRS 2= B ShuiR . R BRI 2bUE . IR
SRR BURBEYUA . DU HMIBTIAR . PO RPUARSFR W 25 A RIMEZ AR BAAPET-CTS5 R
()« BRI AL, RP A2y /I o A AT & 2B an bk 21

BECWIHIEERK FT “BFAILEE AN T REMIRRBRAR” |, RIGwEE: BRI DIBRbR
AR MR, S5 e A A s B2 re ARG Bl 2 N A MR (NET/G2; K/ .8x1.5x1.5em),  FEAPBR{AK
e, R W PI 2 AR W R 2 R S LA e Al s g 4 CKpan (2+).Syn (3+), CgA (3+),
CD56 (2+), INSM1 (3+), CDX-2(-), Ki-67(Z15%+). 245G KT LG, FElRSEm. R5E
A R RO anp 222

[ 2R PRI BB, LA i KR B NG R A AR AR MUBE (e R ReiE, 2 o B
IMOREAE A DL I, (R ARk B 2 P e B, LI IR R I RE v, H R R BV A4
AN, BEEBRE, SIGRIZENATT R —EMERE, TR R TAE h g o R A . AR SGE T i —
5102 AL %) LA 8 AR %) 52 I P AR IR A 1 A bR L D R i o S5 0 5 IR A B 05 2R R 1Y
BYT iR, AR ZR 2y TR 2 R, s R B RIAIR, SRS T AR, BT
T

GLP—1RAJI 73 ¢ BRI {81 2545 ik 148

RSP R S ERE

+

T+ E AR

W SR ZR S AR I A H WLR I AAE , W R B IRS A AR e 2-3h ™ BRI, WAL PRI

SARIMME, ZEFTHL BRI . H U P ACRAE, 2l FHGLP-1 RAJE I =] 6456
JRO.25mgy/ J8 Jz TS E IR R4S, ARIOBEAE R B 0 P o L 7™ o e R 2 A S e . R AR SO
IS BIAIRAE , HERAT XH B 25 & AR MR AL — S B03R 7 T BUE I

BEL, 30%, W “RERE. M. OESIET , F20244F4 0 AEFRBEN S EE . B AT
HEERE . WIT. O, RTEN., 20174557 FBMI 28 kg/m2fT “HPIRBVIBRA” , ARJFH4AE FidAE
R, 5 RN, BB HYAREE. OF. INTEE, Z2RETERREL . B
MFEEARD . 2021451 H 29 H AT B IR A A HE T i 5250 8 /5 48 J5 2h MU 3. 2mmol /L, JR £ 2K 444.64 p 1U/ml,
308 EE W T LR BT R P SOme R vd, 2G5 SR A UL BH S s, AR R IS I A, 20214F4 7 14 H B 4
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OGTTSZ A MU K e 1B 5 R MLAEE— AN, A& S5 2h B 2. 2mmol/l . B85 26113038 p IU/ml, e & 1
R BT R BE 2220234F, 20234F 3k L I TFARRER TR OIS AMBE, AL 11 AR 24 R — H XUIR0.5¢ F1 iktid
S AT O Bk, 202442 7 19 H &2 A OGTTSLIAT VA IR P, B2, 7mmol/l, %5 1h
[/ 235343 L TU/mlo A5 EARMUME ™ FH 2 m TAES RN, B H o R

2023412 H 8538 MR MEAS S B 1 5me qd—H , B UFBARMSA IR IRER, J5 5 0 IRIEAE 5115 10mg
qd, FERIFICH o, WIRIARMEI NS, 5 Af75 M. 20244E4 020, B2 KB 1246 T LA R 55
FEEHR0.25mg/ JE Je TS, ABERT2 H SR FEREHTAr 4 . BEAESE . 7AEATIH “AERESE" 17 “HlR B VIBR
AR7, RJG BB RENTSkgB Wil 253ke it ABEiZHr: 1. RVPEIRIEEE; 2. @RS RIME; 3.
WEILE AR, SRS . MIRFEH R . A, (hEEm . ONUEGRE . & LI Re . FRIRDIREAR L
IR X SR K OHRERI S, S, FEHCT: fAih it SbB e 4z il ag; &
ST BUIBRA G MR, I, BFEATOGTTRMIGIMA Z/ERT, #IKFE<3mmolL, JBEEZE>3.0 U/MmI, CHK
>0.6ng/ml, G e JB 5 28 MUAE PRI MW, 0 DL e D5 A J 5 2800 . R0 5 2200 R U PR IR M W 255 S 41E
M IAMEIZRAAE . RS 2R A B e sr B AE . (RS R AL MR 2R 2 . ARYR s . RS Dise . 1B
FRCTHAS %, IR EIZE 5AIE

B 2024454 7 2 H I IR K 1 A s B IK0.25me/ JiR YT, AMZRER 2 O RITSER
BT A, 2518 )5 T20244F4 1 8 H &2 A g i D Re R DL W S AR U , [ B8 )i JoR 5 257K R 2
1EH AIKFo

20244F4 H 12 H FRR E AR DIRE, AR VURIEE, /5 2hiib 4. 2mmol/l, B 3 5 64.67 w 1U/ml.
SR TEBE R AR R A RIS . VAR A LI H BB B R T i 5 ) SEA% B IR0.25me/ R, AR R
IR AR

TS BRI ZE A AR R 2 A 2 Hh U T 5 S B80T AR P s JB 5 2 ML, JBR S R Al Sl
WA R DCCHE T 5 S S P IS . AMEPEGLP-1RARE B8 808 B HEZS R, TSR ) Sk RNy
PRI IR E AR . R R A I i, DR S B ), IR TS R P o
W, XWIEGLP-1RAFEMIAMUEIZE A AR D, SRRSO S 2000 . AH R REIS/D I 5 RANE Y
Gy HIRLE 2 — .

GLP-RA J& il 77 7 SE % KX AT M UM BUEI 255 0 5 | B2 A A 1 SRy PR IUREAT 28, HLIH B st i
HRJGANTE Y I R R ANAE , O]V A W U 25 5 HE ™ E i g R 5 3% AL st [ M AR IR 9 7 1
FE

U S LAE Y M GRS Z P 1 OB IR i — )

EHpde, RIF. TRAML, F3 TR ATE
T —ARER

R NEVRUEGR (fulminant type 1 diabetes, FTIDM ) J& F 1R PR 1 HE A, £E200045 f1 H
ASEF Imagawadit 1, HARR U8 22 DA sy MU 10U % A BRAE R Fh # ke dig , RS DORERE 2R, WEIRAH BT
RH 2BV, HLMLE AR e w4, HATH RS R B . G IR N IZR B fE I i A I 3R 2
—, MU URAR S 2 AR PRI ( pregnancy related fulminant type 1 diabetes, PF) , #A& S T3]
FNGSERBER KNG LB . FTIDMA] & A TR GEIR I ] S0 00 5 28N, e ONPE. AREE20124F3T
BITEFTIDMIZIbRAE, TR LT =GBl i2Wr: (1) & UBEREAR IS 297 K oA H SR PR B AE 5 R
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PHEZR LK

T

AR O ) - e e oY

fRhEE, (2) PIZETILEE = 16.0 mmol/LANH L IMLZT 8 /K F-<8.7%, (3) FRCIKE<10 w o/ Rz fEC
JIRE <0.10 nmol/L H /= mpE 2= (585 ) Ja CARE<0.17noml/L, ZFIHZE SFTIDMAT G, WA H4H
FpiE (HLA) S5k | e . ez, IR, JWEpEs . COVID - 198 MR aF . 22002
FTIDM i fa ANHRE, FELEURI ] A LI AU PR R Z B FTIDM, 200 1 X1, s, 512
2, ZAKRILIGE R, BLRISET R0 1567% ., JFPRIG RS FIRE £ 2R R W AT HE H AN
F, PO EFMRD, eI E AR BRI, e KA ER . HRTPFIARALHIA T, H
HGHE AT AE S RN R R G A 5, P PETA M HA B 0 A PE TR B R T ) B 4R it ZhiE
HA R AR IRIA R LA N BT S BRAK, SR RS B AN SR A, X th 5 PF& SR
IHIARRTR . A BT R WA U R Mo R BT, RN AR PETA M B, SR o0 gl 77 Je s B
YRR A BN TS A P 2 BB B BRI I 2 R A B AE AR R 322, R ARGEIVE-ETH] RE 2334 in 22 10 R 4T
DRI R T AU, AT — BRI CHGE , (IS RS ) R AEPFA T i — R &

mt.3243 A > GRAE LR R bR Wi O IR 5k 151 E

WA, . BRAKE. TE, ATE
W —ARER

LRABEIRIE (MDM ) & —Fh i TARARDNAZ A S RSB IRG , & T BRI E RS, 7T &
MZZRG, WMoz, WRIMDMEA LI T IRRR A : (1) KWERE; (2) BRBE; (3) K2
BEITHEE, Z0MArEEE; (4) B8N, BMURIE; (5) BESAMIGEE TSR, By
PR Z RBAYE; (6) HAhRGZ 2RI, WHLATCT) . oW . BiZE4s . IR 4 . SCEEHGE 1 160
REEEZHNIEMEERE, 335, AR, FESw . AhEE . BoE . HIHI AR L, ShEE
Febkre tlt, etk B IR e . Haa AR (RAUE/ N, BRI T (Z20R0.3, £R0.3)
WUCEWT SR A R R, A BIAG AT« 25 IUBH22.3mmol/L, BHALIMZT 8 F19.5%, 183k -CIKBEiR
. 25 CHK0.44 ng/mL, &J52/NFCHK0.2 ng/mL, 25-F4E4= KD 8.22 ng/mL, AEMBURIHA . HTA
RS FEPUARBIME, SECHOKTAR, AEEXL B % EN RN 5% (BMD) MIR(EFF &N E it (1
HEL1-4BMD>50.821 gfem2,T{H-2.5, Z{H-2.5; ZJKEHBMDA0.519 g/em2, T{H-3.0, Z{H-2.7; 2H#iBMD
490.602 g/em2,TfEH-2.9, Z{H-2.7) . WUHLEIHER 2 KPR B2 S2 450 . F il e &35 SR 4 rs SUCH H TR A5 A
HE, BEmathF, BEITRARR AN, MRS Z AR ERSE . S 456
ZEER LR, FIREMDMATBEME K . 7885 2 M AEAR LR AR EE D 28, 25 51 R b A 2 IR %
IERNAKEH 32430 A GRAE (mt.3243A>G) , FRRALR36.82%, FFHMDMIZH. & ACHE KAHIH
PIBCRAT SRR . 697 EIRAT TS BB, RMRES (60025w/K) . 4E2EED (2000507/K ) o 45
AR A, BEICE EHER TR R TR, B SMDMAT O, AIRebLE AR . LA Tinhe
Eh s DERACVE &, Eshikz RUA ) RS RIS &, 4B KDE = 5 ERAE & DL RIS DR AR
o MR B AR BE A TG R X MDM T AF 835 T2 RGVPAGIT , NEE 2 # R APl . A8
TR MICE A, B e eI E %, P E R AL ; O AIHUE R, DA, it
EDHRE, MG FRAXVE AW A I E BUsi A hE 259 .
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—RF ARG S 5 R Ak

Bt hRE, TE, 2%, FRZ
ERBTHE ARER

BERRAG, B, 138, W AR08, EMKEEIESE” Abt.

BEVEATIA, 7R A R0, AR S KK T50em (BAEARTE) |, W, F48 X2 b4
K, BRLRAWTE, DN I A, 4L B e EE @ 1Sem, B EER, 2#28s8i—
o SFERTRIME I, VIMGAREN, G20 . B2 ISR O IS, A, S
#193em, PURAHEC, FH8RMRAESCE, FEEFEMES , oo 12 IR H I IRkl , Tk, e
200cm, PURCAHEC, FHeRWMBRAEUCE, EEEMLE . 232, DL S LZEEE? © BEARE? 7 I
ABi

Efk: CHEFRF) DU, XUE-Fifg i 5K (195em-193em ) , FEHKE®BT FE S
(115em-78cm ) , F45 M BEE MR L, MRRHIE AR AEMIZE . (5650 ) DURCAR, U FAhHeEE
M B (205em=-200em ) , TREK MG FAES (118em-82em ) , F-45 SR Bk WAL UL, iy
WA P A 5

WA (BFED) DRPEEUR . ZARITE MK . SRR R . BT IEA R A
HIE A B S LPRAE S KRBT . IThRe . FREIHE S RERRY . RIS A . SR SR .
JERIE . M ESIKCTA: R BSFH . (54 OIEEER: EaKEHIMTE. REEN A Bk
M2, Fid R B S SPRAER KB . ThEE: AR RIGE S . IRB: SUR SR AR
B, JEUAIE . MM FEZNIKCTA: RIWHIR R . IRRKA . MEEN, RIWEAL, EEARIE,

D NLEEAE, J—Fh e (K BB (0 2 R A SEAR A S0, W BRI . AR, dnl
RRPRME RS IR G IR LU . R AILE M FBN 13 R 98 A48 S BUL G i) JR AT 4R R -1 Gk
W, shEomss . ). BeSF2 25004, FEaE/Z ML FEIOEHRA . BEEE RN S
B, WRTE CRE) , SUBSPMESIEREEL S K, BRI RO T ORI RS
W WLESIKY K, TTERSIKIC)Z . Sk, A BB . AR . IR T B AR A
£, BOGHR . UTHL. PO A5

Bl 5% R il 697 LIRS S0 MUK — B 2 B

F It
THAARARER

— . AITOR

VB LR A B 67 % Lotk B, AR A B R 5, i 1 ARBT 85 F) =] 300mg qod
150mg qodifd7 1G22 K2 K= J1WA 5, AMGEIN & 25 IR IF% (FPG ) 28 mmol/l, F20244:10H 11 HIX
EARE, A, KIE36.9°C, Bk76Yk/5r, WEWE20YK/4y, IL/E105/63mmHg, BMI: 27.47kg/em2, &
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FEZR THRBEFRF T RBERIRFFAREN

TWAE, KGR —, UMUK R TR, R8I/ Ar, AT, UL WK B, A4
PRI S, REAERITE . ARHLINLT 5 7.4 %, 2SHECHK10.10 ng/ml, —/NAFCAK25.70 ng/ml, GAD,
IAA | TA-2A. ICA., ZnoS8PUIRIIBAYE, T LLhaS s W I 2 g0 Wa il it , 19 R A 5 AR5 Z A
I7, [t 1 RBAT 557 7] 300mg qod 150mg qod L EIvAYY , ELERE B 20 AN EUR, K
B FEEREIAI00U, MU 5T 12-26mmol/L, fil FHE] M4 HK 0.5mg qwiic A 585114 10mg qd . - HI L
WRO.5g tid, MEA% SN EI30mg qd I ARIAYT . MME TR R B AL SO A T 1B 2 (TR ) |, RBE
WAk i, A HER s BE, T2 M U ) R A, BRI e I 2R R 1 R 25
11 A 22 H Bl FEEA 114 AU S 2 R 16UE& — HOUIR0.5 tid . A% 51 id30mg qd, FPG 5.97mmol/L, F
2T P aERRS 2, 4RE IR XUIR0.5 tid, A KA

A 7

BT 55 R ) — e R PR /NG BE IR LA 3-8 ( PI3K ) o RE PRI, 7E20194F 9k 36
il 24 i WA R R v FE TR i A2 R (HR) BRI . HER2FFYE: | PIK3CAZAR () i 30T sl 4 R L Ao
PIK3CAAH S B A K (PROS) T NAYT 1748 . SOLAR-1 N BEH LT BEGREe T,  f FHBA) 1 1) w16 45 9
He TS T- 11 H A TEHE AR A7 . PIBKAGE Sl AT AR W Ih R Pl 5 G E T, R &R
G EABRAG . K BB AAETE . R ARERIBCRIA I . s T RE AN ARI A . PIK3CA
HASPI3KAE AR FIEALITE L P10 o, J2— RN BOm 9 A, X SCAOR 1) R A R e B e 2L,

2R TE  F BT R S UMR AT RS B B T, SRS A e WA RO, I
HAERZHEA R EE T E M, 7ESOLAR-1 MG AR, 63.7 %32 147 it B 2 Hh B s bl
(6] HABP BN RRNVA KE . DR, @IS, MR, S8R TS, So=71, D IR
FRRE R T EE A HRGE . KBS R A 70 I 16 T REAR IEWUBE - A (PISK)/AK TS B B A3 , Bl ) )
IEMHIp110 o BAWHE S A5 5% 5, AMIBHIT T 06 8% Z {55 E 0y T IFRN., S BUBES R ICk A sk i ik
BRI BEOMA N, SEOFUERE R, D BB WURIR T U0 I AR, A S B0RY T i
P R L v IR | o ) R IR SR 5 R AIRAS

FLZR W RS T RUBE R . AR TSR (BMI) = 30kg/m2 a8 AR5 =75 % W A g 2 BT 15 1 ) 5 R 25 g iy
FEERHNE ., SRR Z ARG R TN, B RRAS T i BAE R h 8 . A3iE
(AR, BT R ) 75 0 v U T 0, T LA A 0 FH AR 24 0 B R B 55 AR ) ) it e R 22

TS R SR R o S M, % T AR 5 0] ) 100 550 ekt 8 LA R e R PR b i v R AR f B
RS, HoAT USRS 32 MALEE UBRIRZS 4 B . SOLAR- LFST IR FPG I 1452 P BT 65 ) i) f o
T, JLF A (96 %) PG AEAS: FH B35 A B J5 W 28 K- AT 7 U ks DL B 25 )
(R, Aokl BT ) )35 0 e ) e iU I 75 0 222 =0, eah, (IR R A w3697 e
SRS 111 A s T U 1 S N o A B e VoA el R 1 R b a1 GG YA ER (L = W v N e R = 19PN 50 -
R FHBTRE R E], IR LR BB L AR R RS T

BT 55 R R A6 VA 7 PIK3C A S A [ LR B v R B B 38 iy 7, (HHES | % 110 1 OB AS B S o s
5 I PR B A= 1y e B Rl S s AR IR 2 IAYY T DA R e b . R
A A2 R B RAFIIAT RS, (BN RN . DA 2 245 05 AT Ak A58 )
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- PERFEIPEE -
T AR I S (U LB 45 P 1) de A DG 445

EX TN BTN £N NEE NS L NS N T N E
IHKFMEER

Hi: k&, EO . ICHREERH T ARSACMAE ( Post-bariatric Hypoglycaemia, PBH ) 4 BifY it
RS, Wil PREEA A 51 B PBH SR IR IS

Frik. B 587 FIERA RGKER UpToDate, BMJ Best Practice . AN T+ 2208 A0 AR F
FEIARUE AR R b OB . IS R BE 2 2 i PR S AR B 0l | IR 2R A TR b2 . T3k
2rpbilalde e . A AR AU, | B E o AR S IR ROCICT S BT . EPRAE R MEM . Bkl . &
NERETF ARy . AR G2 . BRIMNBESMEb2e . RRNIEREIEDF T 272 . IR N2y . RN
Ay Mg . Cochrane & 354E . PubMed. Embase. CINAHL. Web of science. T EZIM . FEAYE
SFOCHREE A . T30 R4S hOC T PBHRY P RS, (AR IR RIS | IR S 4E . $50 . L5 RS
PEM B MetaZ3 AT, K2R mHBR N 20244 11 H 26 H o i1 244 WF5E 8 AR5 98 A HERR AR vl 7 HE A7 STk o
e, RN, R3S E LRSS . H2~48 R GRS B A BFFE S R FHAR Y 1 BT i
THAMST XA SCHRIEA T BT PP . 2R L SR UE S T BN & N A MR . B BSR4 KA
PR L GO TR OISR A T G

S5 A E S, BT IEANA200 SR, ISR RIRST . TRraR . LRILHBR . REL
W3 . H2A PN DI AR AT . B, WD 133550 s, S L5/ s
IE, BRZE PBHA FERUAHSCIE S , (AR IFAL . RS EE . MR . Bl 250 R IR i Ak
oI5, 2655 UE .

5 ARHPSEESS T PBHAY AR, MITAL . CRETRS . MINHRT . iz s . 258 TR S AR
WAL IO 7 T HEA TR BRI G , TG R BE 7 N DL 1) S A SR PB HER SR TEAR I .y T [ AU AR DG SCRR A
PR, AW TR B T EAh, R8T 5 SRS TS N B A A —E 2 5
TEUESE AL AT RE S AF e — e BRI R vh i 25 5 FR N R SRR . R S S BRI PIREE . H
i F E G T PBHIAH CHF AN AL T2 AL BB, A J5 W et I T e Jo A JSLRR T Y, S S8 AR DG 37
SRR AR

2RI PR 5 T S 8 98 AR T A By dpe L DR 28 45

UF-% NE N EONE V=R N
SRR W E IR

H . Ba52R R &4 R B & AETF ARG HA SRS, A A PR G IR
Tk HREHLARGHK R UpToDate, BMJ Best Practice . B IKHE T 22 00T HLAS 0 bF 53 e e T4 £
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FEZR LIAEBEFAS T SRR TF RN

T

OB . S E ER DA SIROCACTF ST N, | g R Rus A W - W o Wt | 1= BRAE P
VERS . INEERUMER . SEECFBEY S . HEAFRHRE . ERRA B2 . AR O EE A2 | PR RIR
PE. BENKEFEFEIM . Cochrane Library, CINAHL., PubMed, Embase. "WEZIM . J5 55 e ¢ T2 800 IR
WA I TR BE AT AREIAIGIRIE . F5m . IEJEESS . RGP AL HKIER, K RA R A2
20254E2 1 o $E B ARG E IS AT B IEANY, HoA SOk th 244 WIFSE & A TIT A, IR RN AR S
FRFEAT UEFE A4 ORI

SR LYYA20RSCIR, bR R3S, HEFFSCRER IR, 6N, IR SA53, REiITH4
i, BRILPBRE, RERFEIAT PR TR RATIhE00 30T IR J 4 1 28 AR B A R A F
PRIBEPE 53 DATEOIN 5 45 A 11 s [P R IX 85 AR IPAS A A AR TR R4 . A Vidash . F sk
FNZEREA . AT FBESCESEIG ;LA PRATT AT PR R . A JCIAE RO R
IRIE, BERIRIRIT )T 555 fER RV . i BEERRE O . W . s . A TR S 1R
SUUEIIZY) ; AWEFPPAL . AL R T REEE I A I 4 SO BRI BERE 1 ) . BBy (EEAB R AR
Ty RO . BRI Rk AR A DR AR S A RHMEEE Ll A B 1 S I 2
TrEMSEHI DL S A e fe i T R IR B WIREE . &N IEEERIEUKSO AR ) | bR
(ALBRIEN : JAYF RN AR 2 AR 0 R 5 oy bk s B BAR s S By rmipl: gl
AL G 1~3/MF | IG5 201 Shilt iRy T s SR, SRR i s A RGYT : SRATIL
TR S0 . AEBERR A BT ) | UGB ERAE I (BEUT AT LU IEIRG ) 45— 5cH, 16
FTRHKH, 3554 =HKH,

L5 AT REE2BIEIN G T A AR A AR T AR B RIS, iR RSB R IR . IR
B2 55 TAEE TG Im AR 5t B I, SRR, Wb R kA ke, S o J e

HY AR 2 RO DR s O O R R/ IE R SR 3 A R A )
LR BhBLI G AR WP

ek, FL, XN, Eahen. MAEHE. R
TARFHEER

B P AR 2 AU PR G T /IR e A A B SR R AR, I AN RN AE 0 S IR &
LR R, BIEAES A RGIEMH IR TRt S%

Dk SREJFEREETE:, 2024485 4 —9 H S BUHE UL IR AA BV B =2 FF 45 2 B PN o Al
FHO2701 th 5 A2 BB R G I LR R A AN S . R G BRAR . PEBNEFRESR
MR RSP EHTTRORMUE , RITSTER I/ Hr i BB F B TR R IR TEE A, DUEARTOR
AR B AR B, IR E SR PR AR S 1 7 B R R A3 M A 2 e ek 11 05 0B o

G5 L2620 rh T AR 2 BRUME SRS A TR/ AE B AR SR B A . T AR 2 BB PR T A
BEERRFRERMGIN (127.21£29.18) 45, HiMRALEET 8 (31.69 £4.04) 43, HIH
IR AE AR 0o (15.84 £4.78) 43, RHUFZRELAEETS 400 (13.87+£4.29) 47, WA RE4EER 500
(29.66 +8.43) 4, HENFHEHEEIS M (2171 £7.11) 4, VEHIEAe4EEIS 0 (14.44 £5.01) 43
REPLNAEET A (77.44 £20.30) 43, HPAERSIHLLERER5r (10.00 £4.68) 43, BEG WYL
3k (14.61 £5.08) 4%, KE LRI (21.68 £4.59) 43, WS4TSR (11.69 £4.10)
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gy, AMETHITHEREAS 0N (19.46 £5.89) 43 T AR AU BRI 5 R F/IE BB S B IR R 320 3T AE
Kl MREFRESH (1641%) | FEALNEEH (54.96% ) FIFEEFRETE (28.63% ) . BN EMHT4S
RWR, SRR . BORA . BAT . REA AW . BERRIE AR . EFRE BRI E D
AE2RUBE PRI G I L R A B LR R R, 2R A RIFEE L (¥P<0.05) . 2R
FT AR R, JAEUE | JOIF AR AR 2 BUORE PRI A T E U R B g LR M
FREFA, MEFRREFRY . FALRSEA A IR &SR AL (P<0.05)

510 ThEAR2AURE N BT R E R R IR S B AT L R s R Rk gl
B, MUVERRFA” M CHARREA” BRI E SRR, I RS 55 G
FAE2RUME PR A I8 R R B S R R R T W iTAG, 06 IERERY” G FERE, B
TSR AL B, nTARYE IR A BT R AT 1) A2 215 e i o o Btk L sh A& ik & H
b, ROEHRTFHESRESR, HEMgEREm ATk & shil.

R PRBEEAERE T b W45 2 808 DR i
TR A/ eI B S A S A

TARFHEER

B JaA b2 A0 RN G IE A B R R AR IR, IR AR B B 7R S R R 57
PFPER, DA ST B B R RSO MES%

Tk RANRA G PR o vk .l AR, BEH20244FE5 A —9 H 21T R4 48
VLT e =GP A5 12 g N 2 MR 2 19 27051 v 5 AR 2 BUBE R 5 0188 J/IE e S B AR AR 4, R
F— ekl 2 . P E RS 7 R IR0 i SR R SCRRUR 2 U B e R R A TR TR R 4, R ] Pearson
FHSEAHT . 2205 2 I S T 0 vh o AR 2 U o 5 I8 T/ Bk R 78 TR R 3R S B (A 56
Mo 20244 10—11H , SR HAURFED, BeRe1 50 b A2 BUB% IR & 8 F /I f 3 A T2 54 A s
W, SRR G 2 ATk P 32

i hE AN RN GO /DR S R R AR B (127.21£29.18) 4, SKHY
(2.99+0.72) 4y, HPHPUESUEEIS DN (31.69 +4.04) 4y, FHFIRAEETFN (15.84+4.78)
gy, REEREHEEAS oy R (13.87+£4.29) 4y, NAHEREAEEETS 00 (29.66 +8.43) 4, HBiE et
B (2171 +7.11) 43, WHIERELEEAS 43 A (14.44 £5.01) 435 TP SRR 3 BB 8 36 40
(30.60 £8.66) 47, sxH¥H (233£0.65) 57, HANMAEE 20 (649 £1.00) 4, HAe4EET
43 (14.69 £4.19) 43, TTEI4EREIR /3R (6.42£226) 4%, (S4ERER MR (3.00 £ 1.72) 4y HEM
BRZFKVFEEWEXRRZIEME; 2 REMTRR, ERGER . SO . BUIRESE A N2
AN ZE I, P AE2ANE RS G I EE R R B X E 3RE SR AT L B (P<0.001)
F A ah e | 5 S E R RIS EAE R BINER (P<0. 05) ;5 FitEprsr ik iha 28, (4G
TEAEE R T A AN S5 05 B2 55 . BRI ) SEERBE R A e R BE . B WIS B2 29 3N 1947 8l 5L IR
ML RS N RE SR, B S B A A AN A, JERIE T AU E AR T i AR
QIR PRI A I RE B R S R R TR IR .

g5 hEAR2RDBE RN G O E/E R B R R IR — T IS SEFRRERIA
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FER THRBEFRF T RBERIRFFAREN

ft
&

L BRE. freh. REEWE T, LMEREE NI, R S IR IR T AR B R BRI,
e 8 SR B A B FR B RE RIS , Bl | S A AU BRI M T Sh i SOk, IR
AR IR E R B DT T S E R

KTl A SRR A A DR o S8 LR 7 O i R

4
Emw o ER

HEY: LUMEEE(S &4 ( Health Belief Model, HBM ) HFRISIAT, O/ THEIFIEAE—EL R
g i LI B AT IRMNELE S T HU 280 27 RNEZAYEEERG OBt T IR, B )L ST
FREXT PRI TR ZIN A, o 25 S8 2y PR R b s IR, SRARXHIRYFAT MR A IR, IR YY
ARSI EIRTHEILN ATRSRE, TS TSI RG S

Fik: B PN BRI R =BT, A T 120B14FE IS TE6 2 1428 IX ] (B R HeUL, 4 JLREHL
53 RS X B . A A 25 R B, B2 B FHBMBERS 2 msE S T, BARNAEN
i LRGMERAE, Wi RmEm M OB RG2S DL RS IR Y7 i BB
P AHZ, BRI 2RI AR S, QNS sh AR URE W R G R IR M, e
S FRE WS . BRI, R B ER, e, R, R AN A 3K
VE SRR R A, ISR RERT I LSO 5 4 LEMRIRIAIT I 02 B4 (4 Hhs RS
R, REEH, sahtEcd. AIRIEELI, R RN ECE PGSR, SECA F RIS T, dn o
ISR B KM PE R R G5 6.8 A R L , X Ik B H bR LSS T4 X RRZE A
P22 WP AR S

50 T LB ILARTT RN HEDE AL TR RIRAE T T735% (P<0.01) , Hifkii4l (HbAlc)
KT, M82%FEET7.1% (P<0.05) o AN, THLAE A RALAEIR L S Rz L FRpili Iy m, 34
TR (P<0.05) .

4518 BT HBMAYZE AT WU ZREE YIS S TR PR U LAIRT TR . AR FIBLEHI7E T,
T HBMB IS UK S (A B Y8 517 0 REE, BRI TRy F B ARy, R AR R b5 1 AL &
HR XA IOE 0o ST, T U BAEARR B — DT 2 H A P LR 7
71, AERAC L E R R PR A T A

Sz I 2l 85 MR S0 S BARR AB fo S5
5 B IRFAG O AR — BV S B

SR}
M6 — B

HE: B Be N s i Ee a2 i ( Real-Time Continuous Glucose Monitor, rt—=CGM ) &4t H B
AR I TR B9 IR (-5 BRBASI ( point—of—care testing, POCT ) BE4H I MM ES T HLEE, iPAlirt-CGM
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THREEFRF T RIERIR T F AR FEXZR

RGACAR MU rh A P

ik [REESI AT 202348 H 2220244E9 H 75 RS 55— B2 Bt N - I RHE B A R B, FRATTEEH]
Guardian Connect™ Z2 Gt S WE I H 5 A0 NUBEAR AL, 24 H BRI B PR ( <3.9mmol/L ) 2 5% R rt—=CGMIfL
WEAEL, I HLIR] 8 Nova MU W A & POCT IME(EL, K5 FHAE WARAE MUBHE A TR L 73BT o FRATHR A
I EG ri—CGMAYINTE] ( Time, t) 43 A1 <24h. 24h<12<48h. 13>48h. 15 1 & HE B ri—COMAR
TEBAFR L S VB A M0 Z A - 8 X AR X R 22 (MARD% ) . % 10%/10 mg/dL, +15%/15 mg/dL,
+20%/20 mg/dL. *25%/25 mg/dLH £ 30%/30 mg/dLiE Bl NG 23, BRSO R B4E X2k 52047
SRR -COM TR PE

gE0 SRR T 16620 MBEEME, DAPOCTIMBHEIE S, 4558 B/R =4IIMARD% i H40.2% |
32.3%. 25.6%. t1. 12, BAHPCOMIBEGRCEIHINT.0% . 31.3%, 27.1% (P <0.05) . t1'5024], 11513
2 A) B IRBH AR + 109%/10 mg/dL,  + 15%/15 mg/dL, +20%/20 mg/dL. + 25%/25 mg/dLAN + 30%/30 mg/dL
WEINMAE LA E2ER (P<0.05) , MRS5BZEERTGEIAE L (P>0.05) .

SE18: rt—COMIR AR R 10 A 1 Bt 2 I DR R i b 8, e P AU A B b R A

v A RBE DR A B T VAT AR

AFL FH RR. WL Las
LAFEMHRFHEATER (HFTH—ER) ASRRHHH
2. Adelaide Medical School and Centre of Research Excellence (CRE) in Translating Nutritional
Science to Good Health, The University of Adelaide, Adelaide, Australia

o RS SRR M R I T O, W FRAE B R, 38 DN R T B 1 3CIT A A K
MAHERIAER B, R EHES SRR, S EZU TR, AR IR NOZNE R B 5
BHEZS RS AR WE PRI R 1 B A B 2 — A YR YT DG EE . REARIG R 2 45 IR T2 R0 Hk
PR BB 1 B HEZS , ARHIESE H R4 v [ 1R PR R 1) RS REE

e 314 1B RE B (4RI . 46.29+14.80%, TEW]. BHE21 A, ZH10A, BMI:
22.80 +2.87 kg/m2, MEILIMLIEE: 8.89 + 1.84%, P FH4ME = b2 ) |, K75 JOKEEFEF150
mg 13CHRICHIBERRER IOV, FFBR30%34h (1=0. 30, 60, 90, 120, 150, 180 min ) WCEEME I SAKIFHS
DIl AT K, 3830 Wagner—Nelson 3 HHEZS M2k, 15 H BHE= A E] (TS0, 47 : min) |
MRS AR T2 E (=0 min) A9 I AGAPRERS LI P EA GGAUC, H07: mmol/L*min ) , f#i 1
Pearson G/ AT S AUC H TSORIAHDCHE o [R5 194 4F85 . PR . BMIZEI UL 1 f e N b3 TS50,

gEAL. (1) 1AVEEDRN B B A A A TS, 3008 E 180434 IUiAUCH TS0 AT #HE (p
<0.05) H¥RAMK (r<0) o (2) VRUREIRM B AR TR0 H HE2S T2 (108.63 + 43.84 vs
83.71 +£27.36, p=0.031, R FIMH « F5fE), HiEshmk,

MGG e E VRDRE PR R R, IR A RS R I 2 5 RS R S A OG, T L R
25 SRR VROBR PR B R MR I s i) BB e R 22— X5 DR 2 BUE R fB A h 1) R BANTA]
TE2RUBE PR ER v, MR A A A R 28 Ak AE1=30 . 60190 minfif 2 A, 1=150H1180 minfhf IEAH
Ko SR, 1RUBERMERE O EHEEEE, HikshE R, Ban bSCHrih, RS R LR bR
I R E AR MR I s BB e R 2 —, PG Sl oA, B HEAS o, AN fb R 488 1o i 5 R 1 il
FIZEA (RE b)) SR HNA SR (FERTEHEER ) .
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