+ 710 - ¢ %% Chinese Traditional and Herbal Drugs %551 % %5 33§ 202042 A

FRAZE A FUEBREREREKE /RIS Z IR

BEm L, K &Y FTWELAHIGEFL, CORANLICSBERAFRS, #xk4, k22U
1. HTEEPE R RS 220 248 =, Bl 2EK5% 830011

2. MBEXGAER LR, Bl ZEAST 830011

3. BEHERIREE B ER, AW ERE SR E, Wil 28 A5 830011

4. FBERRZIGRES “5437 AWIBE, #iE A5 830011

W E: BH FRRAE A (UA) X 2 OB R EL N IR & 3545 5@ B 1o ) S5 B X R 7335 K C57BLI6
NRARRR RN AR 4 4H, BIXTERA . BIMA, JRAE A (50 mgikg) . JRAE A (50 mglkg) BEAEE (50 mg/kg)
H, mRERESE 6 BE, ip #EIRMERE (STZ) For 2 BRI, AR ig B2 7 &, Kl REmE. JokE.
Mg, =REMEE (FBG). EMEHZE (FINS) /KF; T FIHIIEE (HOMA-IR). i &= BURfEE (1SD; HE 3t
WMER /N AT LUREAR AL AR [ G BRI /S SR A SV RR A0 2R (108 B (p-AKD. EEIEFIZE A 2 (Glut2). iR
A BE 5 & BEEE-38 (p-GSK3B) K HMAHCE BTE AR B R 1 348 3 11 (LC3 /D, g amiEkEn (p62) £k
K. AR SRR LA, UA RENS W25 St il R AR AL /N BRUFF A ZUIR R Rk s B PR 2R =B H M (TG, e
HEWIR (FFA). MR% G & A -HE[E ¥ (LDL-C). FBG. FINS /K°F, FrEm & E e & A-HEE (HDL-C) /K°F (P<<0.01);
i E K HOMA-IR, FHi ISI (P<<0.01); LEiITHZ p-Akt. Glut2. p-GSK3p. LC3INI EAFZX, M p62 HEAEKIE
(P<0.01). BEAEIE)S, /MR FBG. FINS. HOMA-IR #1, ISI B&#f& (P<<0.05); HFZHZUKIH AR Wi A8 B 0 eE; T 4H
41 p-Akt. Glut2, LC3II & HFRIEKFREK, p62 HEAFXEKFEIE (P<0.05), oxHWEMHIFIEEHZHTE T UA fE
Mo 518 UA T BR80T 15 Wk c5este i JaR s /s BRUIFR IR & 4Kt

X JRAE A BRM: BRENRYL R RESER: AW

FEDHES: R2855 XHERERE: A XEHS: 0253 - 2670(2020)03 - 0710 - 07

DOI: 10.7501/j.issn.0253-2670.2020.03.022

Urolithin A activates autophagy to improve liver insulin resistance in diabetic mice
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Abstract: Objective To investigate the effect of urolithin A (UA) on liver insulin signaling pathway in type 2 diabetes model mice
and its relationship with autophagy. Methods C57BL/6 mice were randomly divided into four groups according to body weight,
namely control group, model group, UA (50 mg/kg) group, UA (50 mg/kg) combined with chloroquine (50 mg/kg) group. After 6
weeks of high-fat diet, a type 2 diabetes model was established by ip streptozotocin (STZ). The mice in each group were ig
administrated for 7 weeks, and their body weight, water intake, blood lipids, fasting blood glucose (FBG), and fasting insulin (FINS)
levels were measured; HE staining was used to observe pathological changes in mouse liver tissue; Western blotting was used to detect
mouse phosphorylated protein kinase B (p-Akt), glucose transporter 2 (Glut2), phosphorylated glycogen synthase kinase-3f
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(p-GSK3p) and autophagy-related protein microtubule-related protein 1 light chain 3 I1/1 (LC311/I) and selective autophagy linker
protein (p62) expression levels. Results Compared with the model group, UA significantly improved liver tissue steatosis and
edema in diabetic model mice, significantly reduced plasma triacylglycerol, free fatty acids, low-density lipoprotein-cholesterol,
FBG, FINS levels, and increased high-density lipoprotein-cholesterol level (P < 0.01); UA significantly reduced HOMA-IR and
increased ISI (P < 0.01), up-regulated the protein expression of p-Akt, Glut2, p-GSK3p, and LC31I/I in liver tissues, and inhibited the
expression of p62 protein (P < 0.01). Combined with chloroquine, FBG, FINS, and HOMA-IR in mice were increased, and ISl was
decreased (P < 0.05); Liver tissue edema and steatosis were significantly aggravated; The expression levels of p-Akt, Glut2, LC3II/I
protein in liver tissue were decreased, and p62 protein expression levels were increased (P < 0.05), indicating that the autophagy
inhibitor chloroquine significantly weakened the effect of UA. Conclusion UA may improve liver insulin resistance in diabetic

mice by activating liver autophagy.
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B R L, BERZH /N R FBG /KPR E T
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Table 1 Effects of UA on body weight in diabetic model mice (X %5s)

13 Fiili=v) iRy
(mg-kg™) Sy il S B 753 755 BT
xof — 10 253+09 29.0+16 30.7+17 31.6+13 31.9+1.2 31.6+16
iRt — 8 244411 306+22 27.4+09" 28.2+1.0" 285+1.3" 28.6+1.2"
UA 50 10 250+12 303+11 279+18" 29.14+1.9" 28.7+1.8" 28.6+1.9"
UA-+CQ 50+50 8 243+10 300+15 265+1.0 26.9+13"" 26.0+1.7" 26.6+-0.9""

x4 "P<0.05 “P<0.05; 5 UA 4. “P<0.05

*P<0.05 *P <0.05 vs control group; “P < 0.05 vs UA group
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F 2 UA XHERBIEE/NR IR KERFN (X L)
Table 2 Effects of UA on drinking water in diabetic model mice (X £s)
413 FIE YoKR/mL
o
(mg-kg™?) WY1 ¢h24 3 ) 425 N T

o HE — 10 6.6+0.6 75+2.1 7.7+£04 74104
TR — 8 18.2+5.0™ 16.6+2.5" 17.9+2.1" 17.6+2.1"
UA 50 10 11.0+0.4% 12.3+3.2% 11.6+£2.6% 10.6+2.6"
UA+CQ 50+50 8 125+4.8 138+1.7 125+0.7 11.94+0.7

Sxli e “P<0.01;

RN #P<0.05 #P<<0.01

**P < 0.01 vs control group; *P < 0.05 #P < 0.01 vs model group

&3 UAXTHEFRBIEENR FBG BYFZME (X +s)
Table 3 Effects of UA on fasting blood glucose in diabetic model mice (X £s)

o8 5] ey FBG/(mmol-L™?)
(mg-kg™) TR ARG | 452 3 A 4525 A BYT
X i — 10 72404 7.1+0.3 7.8+0.4 7.6+0.3 7.34+0.1 75403
AR — 8 7.61+0.2 9.64+0.4" 20.6+0.5™  26.3%+3.6" 248+0.7"  22.7+56"
UA 50 10 71403 9.740.4 15.6+45%  208+42%  198+17%  165+6.3"
UA+CQ 50+50 8 7.0£0.2 9.9+0.3 22.7+23%  268+26"  246+27° 25.2+27°°

x4t "P<<0.05

“P<0.01; SHEMALLE: P<0.05 #P<0.01: 5 UA 4lEtb4: “P<0.05

44p<0.01, TER

"P<0.05 ™P <0.01vs control group; *P < 0.05 *P < 0.01 vs model group; P <0.05 “2P <0.01 vs UA group, same as below tables

R L, UA 478 FBG. FINS. HOMA-IR
2 A% (P<<0.05. 0.01), ISI & & T+ (P<<0.01).
5 UA 48, UA+CQ 4/ FINS. HOMA-IR
TETE, IS EERIC (P<0.01), W& 4.

3.5 UA #EPRRIEE R M AS A S0

5xtie g, BBA/NRINE TG, FFA.

LDL-C /K F & ZEHn, HDL-C /K EEHRFE (P<
0.01). SRR LS, UA 4/ FFA. LDL-C /K
PR EEL (P<<0.01), HDL-C /K FEETE (P<
0.05), TG KV IMHERARE. 5 UA 4,

UA-+CQ /MR TG /KF &35 PR (P<<0.01), FFA.

R4 UA STHERRFIEELNR FINS, I1S1 SN (X £5)
Table 4 Effects of UA on FINS and ISl in diabetic model mice ( X *5s)

LDL-C. HDL-C /K FZERARZE, WEK-5.

ZH 51 R n FBG/(mmol-L ) FINS/(ng-mL™2) HOMA-IR ISl
(mg-kg™)
Xof R — 10 7.084+0.13 3.88+0.75 1.224+0.23 0.037 0+0.006 3
it — 8 25.23+550" 10.85+1.87™ 12.15+3.63™ 0.003 9+0.000 9*
UA 50 10 14.69+6.04* 8.924+1.32% 5.78+2.37% 0.008 9+0.003 8#
UA-+CQ 50450 8 24.37+2.90 9.40+0.88"" 10.14+1.28** 0.004 4+0.000 53
F 5 UA XHERFHEE/NR MRS (X £5)
Table 5 Effects of UA on blood lipids in diabetic model mice ( X %s)
2H ) T n TG/(mg-L™) FFA/(umol-L™) LDL-C/(mmol-L™) HDL-C/(mmol-L™)
(mg-kg™)

xif R — 10 7.6348.00 532.204+16.10 2.3940.38 1.3640.13
R — 8 12.33+0.53" 802.00434.72" 3.62+0.39™ 0.761+0.12"
UA 50 10 11.77+1.21 671.30417.25% 2.9940.27% 0.9440.08%
UA+CQ 50+50 8 10.39+0.92** 708.50+25.91 3.1940.27 0.9640.15
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Arrows indicate fatty changes in liver tissue of diabetes model mice

B 1 UA XHRERFBRE ) RATELAREF TR (HE, X 200)
Fig. 1 Effects of UA on liver histopathology of diabetic model mice (HE, %<200)
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P < 0.01 vs control group; *P < 0.01 vs model group; #P < 0.05 24P <0.01 vs UA group, same as below figures

El2 UAXHERBEEDRITIER B RESEBREARENEM (X £5)

Fig. 2

Effects of UA on hepatic insulin signaling pathway protein expression of diabetic model mice (X %5s)
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Fig. 3 Effects of UA on expression of autophagy protein in liver tissue of diabetic model mice (X Z£s)
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