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B8 50 Cla/ R T4 8 9( CTRPY) FEAN [F]
A3 3B PR 55 A0 ) 5955 A8 ( DR) K B IR s M B BE K i
(DME) & I i Rk K

J5ik R 2021-04/2022-04 Hifia N R ERGAR 2 B
BH PRI B 135 BIVE R i B0 2, AR fo it AR VS e AH 25
43 R7E DR(NDR) 4 (n=45) L34 %6 % DR (NPDR) 41
(n=45) J4FE A DR(PDR) 4 (n=45) ; R Y56 A0 1 B
JEHAHEHK DR 855 438 DME 4 (n=51) .4F DME 41
(n=39) ; 53 P HL 510 21 AF % 1 T AH TG IC Py it B ARG 2
45 BIFE R IEH O IR G0 0T He A 45 2 2 A 1 I R 9%
B AE AR PRAE I 25 2R, 43 AT IS CTRPY 7K 7 5 Hoh A
TSGR A, 51520 DR B DME &A= (G R R &
LR EH X IEZ] NDR 41 NPDR 4 . PDR 4 Z i & Il 7%
CTRP9 7K V-4 B B 2% 5 (P<0.001) , HiF % % B 4H >NDR
#{>NPDR 41 >PDR 41; DME 41 5 i DME 41 & % IfL 35
CTRP9 /KA M i 22 5 ( P<0.001) , H.dF DME 4 >DME
4, Spearman FLAHICHE /T s, DR B 1L CTRPY /K
S5 bR g R e B 5 BRRE G (r,= - 0.251, P<0.05) ;
DME & 35 Ifil % CTRP9 /K ¥ 575 g Il # (FBG) (r, =
-0.370,P<0.05) MELIMLZLEH (HbAle) (r,=-0.421,P<
0.05) 2 ftHxK, Logistic Z R ZE W358 B, M R IR R
FE(OR=1.194,95% CI.1.068 ~ 1.335, P = 0.002) . IfiL i
CTRP9 7K ( OR=0.936,95%CI.0.907 ~0.966, P<0.001)
JERCI DR A& AR W fa s I &R LV CTRPY 7K P 2 52 il
DME & 4= 1 & 56 [ (OR=0.838,95% C1:0.778 ~ 0.903,
P<0.001) ,

512 . L7 CTRPY /K-FFEAIKZ DR 2 DME & 4= () fa [ A
F, ATREXT & 1 KBS DA A
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Abstract

¢ AIM: To investigate the expression and correlation of
Clg/tumor necrosis factor related protein 9 ( CTRP9)
levels in the serum of patients with different stages of
diabetic retinopathy (DR) and diabetic macular edema
(DME).

« METHODS: A total of 135 patients with type 2 diabetes
who were admitted to Gansu Provincial Hospital from
April 2021 to April 2022 were selected as the experimental
group. According to the results of non-mydriatic fundus
photography, they were divided into non- DR ( NDR)
group (n=45), non-proliferative DR (NPDR) group (n=
45) , proliferative DR (PDR) group (n=45); according to
the results of optical coherence tomography, DR patients
were divided into DME group ( n=51), non-DME group
(n=39). In addition, other 45 healthy subjects who
matched the age and sex of the experimental group were
selected as normal control group. The clinical data and
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biochemical index test results of subjects in each group
were recorded and compared, the correlation between
serum CTRP9 level and other biochemical indexes was
analyzed, and the risk factors affecting the occurrence of
DR and DME were explored.

e RESULTS. There were significant differences in serum
CTRP9 levels among subjects in normal control group,
NDR group, NPDR group and PDR group ( P<0.001), and
normal control group > NDR group > NPDR group > PDR
group. There was significant difference in serum CTRP9
level between DME group and non - DME group ( P<
0.001), and non-DME group > DME group. Spearman
rank correlation analysis showed that the level of serum
CTRP9 in DR patients was negatively correlated with the
course of diabetes (r,=-0.251, P<0.05), the level of
serum CTRP9 in DME patients was negatively correlated
with fasting blood glucose (FBG) (r,=-0.370, P<0.05)
and glycosylated hemoglobin (HbAlc) (r,=-0.421, P<
0.05). Logistic multivariate regression analysis showed
that the course of diabetes ( OR=1.194, 95% C/. 1.068 ~
1.335,P=0.002) and the level of serum CTRP9 ( OR=0.936,
95%ClI. 0.907~0.966, P<0.001) were risk factors for DR. The
level of serum CTRP9 was a risk factor affecting the
occurrence of DME ( OR=0.838, 95% CI. 0.778 ~ 0.903, P<
0.001).

e CONCLUSION: The reduction of CTRP9 level is a risk
factor for the occurrence of DR and DME, which may be
of great significance to the risk assessment of both DR
and DME.

« KEYWORDS ;. C1g/tumor necrosis factor related protein 9
(CTRP9) ; diabetes retinopathy; diabetic macular edema;
type 2 diabetes mellitus; glucose
lipid metabolism

metabolism;
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Fl TR A0 ) 5 28 ( diabetic retinopathy , DR ) J& 2 %l
B R (type 2 diabetes mellitus, T2DM ) B9 AR 50L& I &
JE, Yang %" EA &I AR T2DM & DR B R R
N 24.7% ~37.5% ,%9 1/10 H) T2DM 5K % J S gl #L
JIH DR, T T2DM B9 2R B R EFLE BT, ok ik
Z 0 B # Z B DR B NP, H b ofE IR s P B 3 K i
(diabetic macular edema, DME ) 138 % U4 i 5 400 9 B i
A7 (proliferative diabetic retinopathy, PDR) J& S E B & |
HENIEREZERF, Clg/MIEIRSERE 7 X E
9( Clq/tumor necrosis factor related protein 9, CTRP9) J&—
ol =52 v 1 1 240 B o0 1 %) 20 L), L AR T S50 D s B
HARSCI AR A ¢ (HHAE DR A i HIFnAL I H
WA AE . AREFEE AT AN [F] B DR M2 DME 825 1l
5 CTRPY 133K /KF- 481} CTRPY 7E DR J DME & i
TR, Dy 3BT BT B M 1 A8 Ak SR A B (B A=

iR

1 X &MTTE
1.1 %8 BEHL 2021-04/2022-04 H & A R B Bi IR B
Lo N AHIBRHICR 9 T2DM S8 135 BIFE R ik g4, R4 4
R IR IS HEAHZ5 53534 JC DR (non-DR,NDR ) £ (45 f4]) |
JE 4 58 & DR (non - proliferative DR, NPDR) 41 (45 ) .
PDR 4H (45 %) ; i G2 AH T W23 ( optical coherence
tomography , OCT) Z5 4244 DR f83 7+ DME 41 (51 ) 3k
DME 20 (39 #i]) , BRJEEJEAH & OCT 52 i ¥ iy [i] — v £ 56 F
AR B AR 58 I, 3 e IR AR IE 11 5 T2DM &
A RH VS IC 1) fE R ARG 2 45 {51 Ry IE 8 X B2 . AR SEAT A
OB /R BEE 5 ) I, 2 HOR A N REBER B 5L 2
Rt (S 12021 -301) , BT AT 52 33 45 25 2 1 [
=2,
111V ANGRE AL (1) F i :45~75 3, 2N
FIHREL B A= B2 W0k T2DM 5 DR (1983 5 (2) T2DM 1)
WG 2020 A5 E M P E 2 BOBE RSB IR AR E) Y
(3) DR 734G 3 0 B #0099 RS 742 I PR A2 97 45 e
(2014 4FRR) ) FPAE L 43 W R L IR B4 . JE AR
P S, 23 R I B < 7.0mmol/ L, BEAL I8 < 11.0mmol /L, 4
AL L4123 H ( glycosylated hemoglobin, HbAlc) <6.5%
1.1.2 HeBrArogE X002 . (1) 1 BUOBE IR | 4 URSDHE PR |
FERRSADIE IR B 355 (2) BRIEA IR F AL IR
S (HT VEGF 245 W) 500 B B3R ) A I RO Ol 86 o
(3) A G PEMELRG O R I | VR R G895 5 A A i
o TR DIREAN A R PR A (4) IR WA L
R TR L APEIN R 2503697 55 (5) 3 A8 PR =
Bk Rk BERORERAERR TP 1R IR B PR
ML A 0 B 25 7 0 2 A I 1 s A8 A H Al 4 B P
I, AN RAEPERR XGRA  B G  CB b A B
1.2 7k
1.2.1 IGRFRLE  CF I SZalE e AR A5
R ( body mass index, BMI) Sz T2DM BB B FR e e
FESEIm R BTRL
1.2.2 CTRP9 R AW IR  BEITA 2l H Rk
23 G R KM SmL, DA 4500r/min 25.0> 10min, 57 B 312 Bt
LR MG, A TR EP B, BT -80°C IR IRL vk A
RO, (1) I CTRPO ACE R - SR AU A4 I o il K B
RENWG B I6AG 1L 375 o CTRPO 7K, 4% 4 B35 6 (7T
SR AE I RHATBRA 7 ) BB B 2EAT , CTRPO ] A5l
K- 17.5 ~ 700pg/mL, b A B At 8] 22 5 28 H0 o3l /T
10% 1 12% ., (2) A ALFa bRkl « /8 1] Ci16200 4x [ ghfk
A A4 B ASURS I 23 G 14 ( fasting blood glucose, FBG) |\ H
I =HE (triglyceride , TG) . &L H [ % (total cholesterol, TC) .
125 2% 3 i 2 A AU & % ( high — density lipoprotein cholesterol ,
HDL-C) . % %% FE IR 25 1 AH [ B (low — density lipoprotein
cholesterol , LDL—-C) ,ﬁfﬁﬁ TOSOH HLC-723G11 43 #rA ks
M HbAlc,

it M. R A SPSS 25.0 481 5114 ik 47 $i b oy
Bro tHa BB T IEAS RS A5G B0 1912 %Ok
Phxxs3KoR L ] U BCR PN AEAS ¢ K30 | 22 4 18] LA
KB H 3R 07 2200 A, it — 2D 2H TR PR A AR T LSD—¢ A6
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¥ AR IE AR TR R M (P, P.,) o, B4R 1
R H Mann—Whitney U K 56, 22 4 [a] e %8 2% A Kruskal -
Wallis H K5, i — 25 20 [6) PG P LL R H Nemenyi £ 56
FHECT R 2H 8] Fe B R X R 56, 7% B 22 ] 4 A 6 2R
H Spearman BAHCHE /3T, DR & DME 95200 K 2 53 4t
FH] Logistic Z & 45347, P<0.05 25 74 it
2HER

AMANZIXEBIGKR B MR 1IEH X4 NDR 41,
NPDR 4 \PDR 2l 22 04 8 S 51 22 R TR g1 X
(P>0.05) ,{H NDR 41 NPDR 41 .PDR 41 & % % bR 95 o 75
ERAGHFE L (P<0.05), L% 1, DME 41 54F DME
HERH A M BRI R 2= R RS B (P>
0.05), W3k 2,

EH XTI ZH NDR 20 \NPDR 41 . PDR 413238 & Il 1
CTRP9 /K22 55 A it B X (P<0.001) , H IE & X i
2| >NDRZ{>NPDR 41>PDR 41, .3 3, DME 41 53E DME
A BE M CTRPY /K22 578 Git 248 L (P<0.001) , H.
4k DME 4 >DME 4, W3 4,

22 Mm% CTRPO kK5I K AR M X% o
Spearman AR PR3 HT R, T2DM 2 175 CTRP9 7K F-
SRR (r. =—0.345,P<0.001) \HbAlc(r, =-0.181,
P<0.05) 2 HAKEHKR, 5 BMI(r,=0.199,P<0.05) FE1EAH
X Z ;DR B MG CTRPY /K 5 48 FR i i 72 (r. =
-0.251,P<0.05) &2 5 5E F ; DME B4 1LV CTRPY 7K
E5 FBG(r, = -0.370, P<0.05) \HbAlc(r,=-0.421,P<
0.05) ZHAHKKR,

2.3 DR % DME £ 4K EREZ S

231 DREEMBREZRSH LIEE L4 DR HHAE
P8 PR AR BMI HbAlc HDL-C ,CTRPY fEH [ 728
& R H— W AT Logistic EASEEYER Y s
MR BERIEFE (OR = 1.194,95% CI:1.068 ~ 1.335) _ Ifil.
% CTRP9 /K- ( OR =0.936,95% CI:0.907 ~ 0.966) A 5 Ml
DR KA MfER F &R, HFHE E CTRPY /K F-FEMK, DR 1
R AU i 2 A, WL 5

232 DME £ EM B ERSH LIS E &L DME R H
i K CTRPO 1E A A8 i A8 i R — W PRtk Ak g
1T Logistic Z K2 134387, 25 3 WoR | L7 CTRP9 7K-F
M DME & A B fE B I (b=-0.176, SB = 0.038,
Wald X*=21.424, OR = 0.838,95% CI:0.778 ~ 0.903, P<
0.001) , HFfi# CTRPY 7KF-FEAIK, DME f9 £ 95 XU b 3
.,

3itit

CTRPY /&J& T CTRP KGRI R Z R AW Z —,
FEAAERGAL D RE, SIRREIL BT = RIA&,
gCTRPY Jj& CTRPY F % (i ¥4 W2 &Y, HoJ& CTRPY 19 C i
BROREEF I S A 1R, CTRPO 1% 85 1 7K A 31 0 45 S 3k
ARGEF IR cCTRPY k™', CTRP9 W] X £ fli 5 T2DM A
Ky fa s RN Z R B HIE- ., #F5 k8, CTRPY 7 ob/ob
JIELF /N BRURR T 2 20 90 o afi v e 2k /K7 B3R i CTRPY
Tl FEa /N B 2 ZZ K4 (insulin resistance, IR) &7 3%
TR 5E 25 S48 7R L3 CTRPY 7K 5L E BER S A X,
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HAEHEE IR fifA—EEH . Guan %™ AN, CTRPY J&
— PR A, 5 G 428 R F DR 45 22 Rl g 4 0 A
TR AR 6 AN, CTRPO iR ELA % 3 145 Y
A FE A Jung N BFSE & L, CTRPY Af DL
LA PN R 40 P ) 6 P SR, 400 1 P 200 28 R R 4 R
B & A, HHGE 338 AT 4 il #% Al -7 —kappaB ( nuclear factor—
kappaB,NF-«B) f3#i , 6] CTRPY A7 Hit S Ak I 3 52 1
HIVEHT, DL EWFFE R, CTRPY 7E 0k 3% TR PR AR 1M
VN B AN R B AR A N 8 A T R AR

AWFSE 45 S WoR, IE H X B4 NDR 41, NPDR 41,
PDR 4 Z i & .75 CTRPY /K2R A5 il & L (P<
0.001) , H.1F % %I #8240 >NDR 21 >NPDR #1>PDR 4 , i W]
CTRPY /K F-FEAK AT REAE DR AYE S Hh e EA/E T, HH o6
RN, CTRPY /K-F-FE(RJE T2DM 3% Jf & DR WG
KR E™M . FRoRs Y HESE BoR, CTRPY 5 T2DM 3%
J¥%& DR 7 AH3¢, H % DR A&, CTRPY /K2 T
Fefash X SAMFR S R —8, SR, 7€ T2DM 5t T, Il
i CTRP9 7KV 5 [F] & J B Bt DR % #H 5C M iif 5% i AT
W, AW R B, 5 NPDR 4040 e, PDR 20 58 3% 1M i
CTRPY 7K F-f# K (P<0.05) , #£/8 CTRP9 5 DR Ay /™ & 2
BEA — WA O HE , BIBE#E 117 CTRPY 7K F-F#{X, DR )
JUE AR PRGN, R 17 = 7KF- CTRP9 T DR Al fig & —
PRI R, — 3¢ T/ B 7R P F 55 & B, CTRPY i
FEIR ] AR 2 MR 5 KT R s I I 358 T ke £ 28 R
PELS D SRS B, CTRPO 33 32 3 1] 410 i 40 M 48 Ak o
BP0 KA AT E AR EBHIE DR B9 R R, 1
A, — T F A R e 2% b R Al i B AF o i 4 R R,
CTRPY B THBLR FUEALHINE T, 38 1T LA a6 400 19 I )
AR R

ABFSE & B, 5 DME 4041 o, DME 41 3% 1ML
CTRPY (7K FERRAG, 22 556 i T4 X (P<0.001) , DME
B R IR ML B 4% , ¥ B R i 9 1 TR 7 F0 9 1 A o, JFG o it
BN 2 A KR F (vascular endothelial growth factor, VEGF)
S5 DME [ EEZ P 5 A o, ok B8 7= A ] 2 o 400 )
I P B 200 5 B 0 1 40 B RS, B it 4 M 5 B0
A5 T RO 0 i A 1 45 TR B L BIFSE R, BT VEGF
24H1IRYT nIE DME B s B RS IR R S T
J& DME WG IR —ZIGY7 Ik, — T84 5 o i o i il
35 CTRPY 1Y B 9os 7 244 0 ik 1 99 21 12 JA % 19 db/db
N & B, CTRPY AT LUK VEGF By %38 4R
CTRPY "85 VEGF [3RiAA & H F M LR ATHH
ZWFFEICUE, BEAh, CTRPY iR vl #13 db/db /1N B — 48 F]
JiK 57 % ( blood retinal barrier, BRB) [ 43 £l 55 %85 3% 2 46
BRI BRI N DR 3 3 98 O e € RN S B o B PCR A
M Claudin-5 Occludin F1 ZO—1 4 S 95% i 485 11 1K F-3F
i CTRP9 X BRB 5¢ ML i 52 ), 45 5 o, 55 1 3 X IR
HAH L, DR 4 Claudin—5 . Occludin F1 ZO-1 &5 E 8% 255
FIAY9 mRNA 7K R A™ 26 W] CTRPY nT 3 i B 1k %
W 0B BRB Y5250, I DME 1

CTRP9 1k —Ff 7 %4 g 15 R 5~ , 6 g AR 388 0 98 45 O
TR —E IVE . TEAL SO R B, e iR 3 kA
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x1 JEZFHERLTBLER

215 % 5/2c () W[ M( Py, Prs) % ] BEVRIIGREL M (P, Prs) ,a]
IEH B 45 26/19 58(52,65) -

NDR 41 45 29/16 59(51,66) 7(4,10)

NPDR 41 45 22/23 59(50,67) 10(7,12)

PDR 41 45 28/17 57(51,67) 13(10,18)™°

X7 2.629 0.229 32.632

P 0.453 0.973 <0.001

L I H IR 2H L R ARG % . P<0.05 vs NDR 4H ;°P<0.05 vs NPDR 4 .
* 2 DME 53k DME AZHEELFH LR

211531 kA B/ () QEWQ[M(Pﬁ,PE),k}J] ﬁﬁ(ﬁﬁfi[M(P%,Pu),a]
DME 4 51 31/20 56(48,65) 11(9,16)
4E DME 4 39 19/20 60(53,68) 10(8,13)
Xz 1.303 -1.272 -1.531
P 0.254 0.204 0.126
*3 BAZKEIRREIMILE
a5 . BMI 2 HbAlc FBG ] CTRP9
[M(P,,P,) kg/m*] [M(Pys,Pss) %] [M(P,s,P;5) ,mmol/L] (X%S,pg/mL)
1E 5t iR 2 45 21.57(20.58,23.39) 5.20(4.70,5.65) 5.30(5.00,5.85) 136.90+14.95
NDR 41 45 23.67(22.17,26.29)" 7.40(6.65,9.35)" 9.10(7.30,10.35)" 120.23+16.31°
NPDR 4H 45 22.81(21.34,24.62)" 8.10(7.30,10.10)" 8.40(7.05,10.90)* 109.50+14.71"
PDR 2 45 21.80(20.12,23.41)° 9.20(7.90,10.50) " 9.10(7.05,11.45)" 90.994+13.88"
H/F 17.146 104.248 81.087 74.242
P 0.001 <0.001 <0.001 <0.001
15 - TG TC HDL-C LDL-C
[M(P,,P;5) ,mmol/L] [M(P,s,P;5) ,mmol/L] [M(P,,Py5) ,mmol/L] [ M(P,s,P;5),mmol/L]
1E 5 X IR 2 45 1.32(0.97,1.67) 3.47(3.05,4.00) 1.30(1.13,1.77) 2.88(2.31,3.22)
NDR 41 45 1.52(1.16,2.20) 4.67(4.00,5.37)" 0.99(0.85,1.23)" 2.75(2.23,3.17)
NPDR 41 45 1.47(1.13,2.16) 4.56(3.84,5.05)" 1.14(0.94,1.28)" 2.38(2.09,3.03)
PDR 21 45 1.42(1.07,1.87) 4.56(3.91,4.82)" 1.07(0.97,1.37) " 2.80(2.24,3.08)
H 6.668 32.652 31.066 3.020
P 0.083 <0.001 <0.001 0.388
L IE R R HRA . AR AARAS 0 P<0.05 vs 1EH X HRA ;°P<0.05 vs NDR £ ;°P<0.05 »s NPDR 4,
%4 DME 253k DME A& FIGKEF R LR
BMI HbAlc FBG CTRP9
41 5 %k ) _
[M(Py,Pss) keg/m” ] [M(Pys,Ps) ,%] [M(P,s,Ps5) ,mmol/L] (XS, pg/mL)
DME 21 51 22.09(21.11,23.18) 9.10(7.50,10.30) 8.50(7.10,11.60) 89.89+11.56
4k DME 41 39 23.15(20.55,24.97) 8.30(7.40,10.20) 8.50(7.00,10.80) 113.79£12.99
7/t -1.351 -0.477 -0.652 9.212
P 0.188 0.634 0.515 <0.001
5 TG TC HDL-C LDL-C
[M(Py,P,y5) ,mmol/L] [M( Py ,Pss) ,mmol/L] [M( Py ,Ps5) ,mmol/L] [M(P,,P,),mmol/L]
DME 21 51 1.51(1.12,2.17) 4.56(3.87,4.81) 1.08(0.93,1.40) 2.59(2.08,3.01)
4k DME 4 39 1.37(1.08,1.91) 4.58(3.85,5.14) 1.14(0.97,1.29) 2.66(2.19,3.10)
VA -0.924 -0.403 -0.012 -0.668
P 0.355 0.687 0.990 0.504

fb ML CTRP3 . CTRPY /K 5 %843 1l JE 38 Fn /K S B
HWBAENE, 5 TC TG /K2 7%, 5 HDL-C /KF
BFEARG . — 056 T 4 AR A6 Y il 4 0 1 g 7K S 5 #F 5%

&1, CTRP3/9-AdipoR1-AMPK i % X 47 1 i B ( H i
g HDL-C) B —E M PER™ . = AR
[Al¥ B2 CTRPO Hil3 H wis 20 i % B, CTRPY W] I 35 i > =
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#*=5 DR EKEZHER Logistic B354

Ei=L7D b SB Wald X P OR 95%CI

BE IR 7R 0.177 0.057 9.692 0.002 1.194 1.068~1.335
BMI -0.059 0.074 0.637 0.425 0.943 0.816~1.090
HbAlc 0.252 0.140 3.251 0.071 1.287 0.978~1.692
HDL-C 1.205 0.849 2.017 0.156 3.337 0.633~17.604
CTRP9 -0.066 0.016 16.985 <0.001 0.936 0.907 ~0.966

IV £ A PN B R DT AR, [R] 3 §IE B CTRPY R 4 17 5 40 fifg
P REL T B 1 4 G 2 1 A0 0k B I B B A O 1, R F
FEHER CTRPY SRR =4 — & WAH M AR ST vh
Spearman Fk M FEPES R B R, T2DM M DR B #F I
CTRPY /K F-5 5 7= ) TG 8 AH G, Hofth 56 F DR i
HIMTE CTRPY (ARSI Tt A & B 5 AR 1R =4
BRI, b S R ] R R IR T BRI 25 —

SR, AF5E B, BEE ML CTRPY /K-, DR 5
DME 14 8555 JXURS: fik & 38 in , {H. CTRP9 L4438 3k fa] Fh AL 1l
25 DR & DME By &4 5k J& i Rk — ikt H
HITA A, CTRPY 1 38 iof 8 TR A 530 I A 4 ol 38 R 1
RN FRAR M D3R 9 RE N T A A0 8 S P4 i
BNEER . Zuo % WE5E B, CTRPY 1] J#3% AMP
WS Y 2 [ B4 ( AMP — activated protein kinase, AMPK) |
HH G B (Akt) K 2z 2507 A6 8 3 BE ( mitogen -
activated protein kinase , MAPK) (E5 % ,}J\ﬁﬁlﬁ]%[ﬂl{%gﬂ%
5 2 A KOF . Jung 251 BFSE 8%, CTRPY 1 i 3%
15 PR X 2 3Z 1K 1 (adiponectin receptor 1, AdipoR1)/AMPK/
NF-«kB {55 %, N AR T - B T Kotk
Rl 138 IR I8 R AE . LA, CTRPY i A] 3 ik ¥ i
AMPK/ LT M 2 #H 5 H F 2 (nuclear factor erythroid 2
related factor 2, Nrf2) {5 530 [, W55 i ILBH 75 5 1 400 oR) g
F b A b A AR R A R T A Bk
FFE 45 2 W CTRPY9 5 T2DM 2 DR 1 & A= & JR % 1]
K,

B 227 KO SR A i $ v, BT 2 8% DR B
Al i A2 W S R T A Sk e T R R,
I, S HRARR A FARE Y X DR £ DME B9-5 312 W | 7
By sl H AT R L, ARSI, Logistic [ 15 45 #7745
WK I CTRPY /K 25 DR} DME % A 1 & &
K%, #&7~ CTRP9 K>k A nI fig A b T B MG 7 DR &
DME I REE AT . Zhang %% & Bl , ¢CTRP9 1k CTRP9
HEAY X AMPK | Akt FA H— 48 A0 &G B B0E VR T
CTRP9 H58 , [H I, 12 ¥F gCTRPO Ky 7= A= n] fE & 1 o
CTRPY =) £ Uy B 10 A & 12, J5 Se ¥ dF — 2 i 5%
CTRP9 5 DR } DME A &)W ML, v] B8 A BY T 1 iy
SR 7 L SR I IR R BT IR YT R

Zi Lk, 17 CTRPY 7KFF#{IK & DR & DME & £
B fe 6 2R AT BE AR I PR L Wi T2DM 3% JF & DR
K DME WIWAES 5485, AT s iE 4% DR & DME )&
ARSI T ARG R /INEEA R T TR 5T, PR AN A
L HEWT CTRPY ZEHIN DR & DME 19 & 4= & J& 7 i BAT —
FEMME, KRB T AT 2 s RBEA Y I PRAJF 52 hn AR
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