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(MZE] B BWiTA e s 3 5 A imE R AN R B (protein kinase R-like ER kinase, PERK) /E #% &
FEIBTH T eIF2 1 o W% (phosphorylation of eukaryotic initiation factor-2a, elF2a) /i 16 ¥ 5% A T 4 (activated
transcription factor 4, ATF4)/C/EBP [q] ¥R H ((/EBP homologous protein, CHOP) & ¥ 4 5 1) N 5t F )7 384 XF A
PN R N (S N I W R e R R R TR SRR R IR R
(Streptozotocin, STZ) (30 mg/kg) % 2 Mﬁﬁ{ﬁﬁﬁ*ﬁﬂo STZ 55 5 8 8RR K R BE L 32 B2 7 S sl oA
B TS ML IR (0.2 mg/kg, 1 R /12 WYY 8 A . %‘k%ﬂﬁﬁ@- NC 41 DN 41 DN+ Lira 4, 0% B bR AR 3¢
YYBRA ALTE AR L ML 2 B A TR B A A A Ak . A R R & A S A 0 4R Ak ) B AL i (superoxide diamutase,
SOD) i P 4 (reactive oxygen species, ROS) \H i (mal ondlaldehyde, MDA) il % i %k #) B (myeloperoxidase,
MPO) K- 8 115 i 2 B3 43 1A 5T ) B2 38 AH G 2 11 fl PERK/ eIF2a/ ATF4/CHOP i B A 8 1 Rk . 25
R STZ 4G 5 85 DN 41H9 2 # k22 I i 4 (fasting blood glucos, FBG) #64& # T+ NC 41 ;STZ i 4t 5 13 J& (Fl
P&k 245 8 &) DN 4 F1 DN+ Lira 41 FBG . fiL ¥ B AL 1L 2T 2 11 A, cChemoglobin A, c. HbA, o) | ' 14 5 48 %1 . 1fil
1 LB Cerum creatinine, SCr) Fl ML /R Z A (blood urea nitrogen, BUN) i 2 %5 T NC 4H . A & . F K T NC 4 ; DN+
Lila £ FBG . HbA, ¢, ¥ 14 4& £ . SCr 1 BUN i K T DN 41 (P<C0.05). STZ 45 5 A Rl K4 255 0
JA) if, DN 41 A1 DN Lira 4189 R 8 H /R LS He 3 8 3% 05 F NC 4, 257 A4 S22 B L (P<C0.05) . WFFE4
(R K25 25 J5 8 J&D I DN 21 DN+ Lira 4189 JR (85 H /R LB 3 5235 % T NC 41, DN+ Lila 4189 bR H &
H /R LT Curinary albumin /creatinine, ACR) i Z & F DN 41 (P<C0. 05), DN 411 DN+ Lira £ £ i 3% i 48 £ .
F T NC 4, DN+ Lira 8 £ JERE B8 B0 KT DN 4,28 57 8122 38 L (P<<0. 05) . DN 4 7] % 1 I 5 28 111
78(glucose regulated protein, GRP78) | B [ig 1k ) WL % 75 2L i 1o ( phosphorylated inositol-requiring enzyme la,
p-IREla) , 7 % 5% [N F 6 (activating transcription factor 6, ATF6) 12 Bt & 2 K & A BR 25 H B 12 (caspase 12,
Caspase-12) [ 3E H 7K P 8 2 5 F NC 40, DN+ Lira 41 GRP78.p-IREla, ATF6 Hl Caspase-12 {4 [ /K 8 F K T
DN 2] (P<C0. 05), DN 41§ MDA ,ROS.MPO 7K .2 &% T NC 41, SOD K& T NC 41, DN+ Lira 41 MDA,
ROS.MPO 7K i #4% T DN 4, SOD 7K F & T DN 20 (P<<0.05), DN 4% f% it p-PERK, p-elF2a, ATF4 #l
CHOP 7K - 1 225 F NC 41 . DN+ Lira 2015 & i h p-PERK . p-elF2a.p-ATF4 1 CHOP 7K F i 2% T DN 41

(P<C0.05), £ FlHve BK AT A8 i 310 61 P9 BT X R A 5 9 PERK/ elF2a/ ATF4/CHOP 38 17 & 4 ' BE & 37
YEH,
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[Abstract] Objective To investigate the effect of liraglutide on ameliorating renal tissue
damage of diabetic rats by inhibiting kinase R-like ER kinase (PERK)/phosphorylation of
eukaryotic initiation factor-2a (elF2a)/activated transcription factor 4 (ATF4) /C/ EBP-
homologous protein ( CHOP) pathway mediated by endoplasmic reticulum stress and its
mechanism. Methods A rat model of type 2 diabetes mellitus (T2DM) was induced by a high-
carbohydrate, high-fat diet and intraperitoneal injection of low-dose Streptozotocin (STZ) (30
mg/kg). At 5 weeks after STZ injection, diabetic rats were randomly treated with subcutaneous
injection or no subcutaneous injection of Liraglutide (0.2 mg/kg/12 h) for 8 weeks. The rats were
divided into NC group, DN group and DN+ Lira group. Diabetes-related physical and biochemical
indexes, renal histopathology and ultrastructural changes were measured. The levels of
superoxide diamutase (SOD), reactive oxygen species (ROS) level, malondialdehyde (MDA)
and myeloperoxidase (MPQO) were detected by corresponding kits, respectively. The expression
of endoplasmic reticulum stress-related proteins and PERK/elF2a/ATF4/CHOP pathway were
analyzed by Western blotting. Results At 5 weeks after STZ injection, the fasting blood glucose
(FBG) in the DN group was consistently higher than that in the NC group. At 13 weeks after
STZ injection (8 weeks after Liraglutide administration), the DN group and DN+ Lira group
showed significantly higher FBG, hemoglobin A;c (HbA,c), renal body mass index, serum
creatinine (SCr), and blood urea nitrogen (BUN) compared with the NC group, but significantly
lower body weight compared with the NC group; The FBG., HbA,c, renal body mass index,
SCr, and BUN in the DN+ Lila group were significantly lower than those in the DN group (P <<
0.05). At 5 weeks after STZ injection (0 week after Liraglutide administration), the urinary
albumin/creatinine ratio (ACR) in the DN group and DN+ Lira group was significantly higher
than that in the NC group, and the difference was statistically significant (P<C0. 05). At the end
of the study (8 weeks after administration of Liraglutide), the urinary ACR in the DN group and
DN+ Lira group was significantly higher than that in the NC group, while the urinary ACR in the
DN+ Lila group was significantly lower than that in the DN group (P <C0.05). The mesangial
matrix index of DN group and DN+ Lira group was significantly higher than that of NC group,
while the mesangial matrix index of DN+ Lira group was significantly lower than that of DN
group., with statistical significance (P<C0. 05). The protein levels of glucose regulated protein 78
(GRP78), phosphorylated inositol requiring enzyme 1 a (p-IREl «), activating transcription
factor 6 (ATF6), and caspase-12 in the DN group were significantly higher than those in the NC
group, while the protein levels of GRP78, p-IRE1 «, ATF6, and Caspase-12 in the DN+ Lira
group were significantly lower than those in the DN group (P<C0.05). The levels of MDA,
ROS, and MPO in the DN group were significantly higher than those in the NC group., while the
levels of SOD were lower than those in the NC group. In the DN+ Lira group, the levels of
MDA, ROS, and MPO were significantly lower than those in the DN group, and the levels of
SOD were higher than those in the DN group (P<C0.05). The levels of p-PERK, p-elF2 a,
ATF4, and CHOP in the renal cortex of the DN group were significantly higher than those of the
NC group, while the levels of p-PERK, p-elF2 «, p-ATF4, and CHOP in the renal cortex of the
DN+ Lira group were significantly lower than those of the DN group (P<C0.05). Conclusion
Liraglutide may play a renal protective role by inhibiting the PERK/elF2a/ATF4/CHOP
pathway mediated by endoplasmic reticulum stress.
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HENT R IR YT SR W, PN A e Y 4
S I I - il = N 1 ) 1 B O T B/
DA BT o i — el Sl R ) 40 8 L F 22 N R AR B
U AR I 8, Ca® ™ AR 25 L R0 Bl A0 55 1 L #88 n)
AE -5 S0P T I R I8 . T AR R L BROR Bk 22 1 IE 4 2R
B, oA BT I W 3 7E DKID A 2 s BIL 1 o ke 4 G B
PERM . BeAh, S o8 R W, 2 PR R RR PN
% % B (protein kinase R-like ER kinase, PERK)/
HAZBPERG AT eIF2 B o I % (Phosphorylation
of eukaryotic initiation factor-2a,elF2a) /1% b ¥5 5%
K+ 4 (activated transcription factor 4, ATF4)/C/
EBP Jd #i #£ H ( C/EBP-homologous protein,
CHOP) i #% 7€ P9 5% I R 38 v & #2 OC Hil A D,
1E DKD /N B BB U S0 4 1 5 /D 8 B R ) 5
T e A I PN o I L 3R S A A0 O T O O 4
PERK-elF2a-ATF4-CHOP {5 53l #% i) 3 i . M Tl
W 4% DKDY, [, PERK/elF2a/ATF4/CHOP
I AT DL S 1B RN 8% DKD (958 1936 97 88 A
Ji =5 I Z ALK 1 (glucagon-like peptide-1,GLP-1)
S — M E L A0S WA I A AR KR IR YT 2
B DM 1 H AL 25 4. GLP-1 3 i GLP-1 %% {&
(GLP-1 receptor,GLP-1 R) K ¥EVEH . iZ Z K110
5B EZE NIV Z A G0 Tz 3RaEN L Gl B I IR
IR IE , GLP-1 R sl GE FE AL 2 24 DM 3%
MR AR Y, SR RT R W5 8 2R B, R KT L
I PR SE IR AR T & (streptozotocin, STZ) 5 % )
DM K B IR 2 (K FH ik abh, Hof i o2 R B,
GLP-1 R #3h 5 T G838 1 40 6] DM G 25 36 ) 4 1k
N7 1T E AR DR A R R
GLP-1 M8 4 il DKD %4k W 8 5 U153 5
BLEI AN TEAE . T LRk 0 GLP-1 254
H iz B KT B8 8 A 0 A R ORE P BT 3
(protein kinase R-like ER kinase, PERK) /H #% &
FR A A F elF2 ) o W 3E (phosphorylation of
eukaryotic initiation factor-2a, elF2a) /7 1k 5% %
¥ 4 (activated transcription factor 4, ATF4)/C/
EBP [ J& # B ( C/EBP-homologous protein,
CHOP) i f# X 7 491 B 38 007 A 4% B e QR 9 AR . A
WEFE R H 0 2 50 F) & Ik RE 75 i 410 ] PERK/

elF2a/ATF4/CHOP il #1519 & 1k b 3 #£ DKD
PN | TR = R SR (S i =
wr,

1 85 7 &

1.1 SEWsh¥) 5% ikit  MEE Sprague-Dawley
K6 JRE AR 160~200 ) I B b 5% 4k 18 F 1¢
S5 B Yy AR A R 2 ) (China) (AT IES : SYXK
(50)2022-0052) . A7 S U6 48 7 ¥ 43 JE e [ 52 16 P
S W) B T AT O & | R BE A R
J AL 5T BE B LA B 4 B S R T 2R 5L 2t v
(HEHE S : kqyy-2022-06-009) . BT A7 K B ¥ 18] 55 #E
TCIe AR Z6 T B 28+ LR BE (22 ~23 °CH R R
(12 h B OCIAEF) , i& 0 1 G B K BB HL
Ay NIE AR (NC) 4l (n = 8) 1 B & A5 Ik &2
(high-sugar and high-fat diet, HSHF)ZH (n =27),
NC 2H R BUR HTIE B B R 57 . HSHF 41K B R
JH A e R IR B MR R CRL 4R 20 6 B BE L 15 26 19 J i
2.5 Y0 B TS B2 A 62.5 V0 1Y IE 1R 2 80 e B i
JRARED . BTSSR . BT A Y & B AT L A gk
WAkE F5I K, 8 )5, HSHF 4ok R7E4E &
12 hjg B I N 1 S 30 mg/kg ) STZ (Sigma, St.
Louis. MO, USA) [ STZ 7E#7 45 IR #5 2% vi i (pH =
A.5) H g g ] NC 2H I BB M I S P 1 5 A A R 3R
Zoh W, 3 d JE. S 3 d A E bk E =
11.1 mmol/LIY R BN DM, 5 STZ 5 A
JG ¥ DM K ELBEHL ST DKD Xf B2 (DN 2. n =
8) A F 8 B35 IT 41 (DN + Lira 41,2 =8), DN+
Lira 21 K B K & & 8 # 51 & K ( Victoza,
NovoNordic, Bagsvaerd, Denmark) .6 mg F| 7 € fik
BT 11 mL A2 E7K,0.6 mg » kg™ ' » d7' F54E 8
J& T NC A DN 2K R Bz T 3 5 265 6 i 24 B
Ehok

1.2 FEACRE  FEES STZ J5 5 8 CRIb & K45
2y 0 DA 13 JA (FIPL & Ik gs 25 5 8 J&D , ffi i
AR e 24 h IRBFEAR L ARETE—80 CF
A7, B AT o3 . I IR E S AR SE BT A K L.
IR BB T o ok SR R I A, O R AR LB R, Bk
P B B R B AR R TR A R AR R AR T
AR KA B R BTN (1 mm?)
SR 5 P [E AR TR 1 2.5 Y0 I s R R AT LT R
T AT . T AR 0 20 5 2 ZUAE 10 06 A 2R bk [
SE 24 h, IF L HEAE A7 85 b AT O AR S R AR Y
(periodic acid-silver metheramine, PASM) 1 % ¥
HLUE 2537
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1.3 WyELRUEARI A AR IR (Yuyue301,
Jiangsu, China) I % J& # Ik 25 I8 LB (fasting blood
glucos,FBG) , 7ESLE 45 Mt , Jl DCA2000 (Bayer,
Pittsburgh, PA, USA) Wl i 1fil ¥ B 4k 1f £ & A
(hemoglobin A c, HbA,¢), BEWHMAEITHE N 3 d
WIFYE . 38 A 8h 44k 53 BT (Olympus2700,
Tokyo,Japan) & I & WLEF Cerum creatinine, SCr)
F i R % & (blood urea nitrogen, BUN), JREHEH
Hedt & 2 R A& B/ BRLEFAY e AE . 8 A 3h
rHr AL (BN I , Siemens, Marburg, Germany) il f&
PR I8 B 3 4 A 53 B4 (Olympus2700,
Tokyo,Japan) il &€ JR SCr,

1.4 ALUREA T BIED) A (2 ) A LR
N AR Y {4 (periodic acid-silver metheramine,
PASM) . il it Jt =% W fil 88 o 17 H 2 i &
(Olympus, Tokyo, Japan) . B /INBR$51 45 B9 #2 BF Q0
HI TR FEATPEAL . il i 2, f# F Image Pro Plus
6.0(Media Cybernetics, Silverspring, MD, USA) L
B IR 20 AN /N BRI 2 B /) 35K A TT R R R IR R
B AR (PASM FH PR 11 AR o AR R 545 Bk 7m by
FBEEL T AR/ B N R T AR LB, A T PEAR
B JOT ) R LS A i BRSSO T o 00 il R X B R B
HAT TR . B B 7 B OB (HT7700,
Hitachi, Tokyo, Japan) W25 iz 5t 1 A8 T &5 14
1.5 HEH AN (Western blot, WB) ¥ '
KR4 R TE B 2% v W (Beyotime, Shanghai,
China) F153%%, 34 13 000 r/min B0 10 min,
ZoF Al 7 R I 2 i A & (Beyotime, Shanghag.,
China) Il 7€ 8 FU BT B . 8+ b RE R i —
PN TR g 358 G R K 0 B B R 1 (40 ) IR R 7S
| R — 5 £ 4 B (Millipore , Bedford, MA, USA)
b fEER TSN BAEFLE A 30 min 5, K4S
P TGF-B1 Wy R £ s BE YLK GRP78.HL IREla/p-
IREla 92 5 DU . BT ATF6 (1 it Z Pk, 5t
Caspase-12 [ 3 i FE PR . T GAPDH 1R £ 5
B i K Bt PERK/p-PERK I 4 £ 73 B Bk . $it
elF2a MR Z i MEBLIR . BT ATF4 1Y 19 % £ 5 B Bt
R AP CHOP i 1 % 2 50 B HT 4K ( Abcam,
Cambridge, UK) . 7£ 4 C P& o & . 7848 Uk %
Jei R T BORR 5 4R AL ) Tl T 4 B9 BT (125 0005
Boster, Wuhan, China) 7£ 37 ‘C FIE&E 2 h, f#i 1

A2t &K OGIE Y (Thermo Fisher Sciencific, USA)
KO 5. Gl it Tmage J X H X 2 F1 50K K-
#EAT AL IR AR EAL ) GAPDH K-,

1.6 AN 208 b e ot e A ) T
5T BT W SE O A Ak W Bk B (superoxide
diamutase, SOD) Ml & i 7 £ . % T A (reactive
oxygen species. ROS) & M i F| &. N — M
(malondialdehyde, MDAl & 2451 & 18 52 A 1L )
fitt ( myeloperoxidase, MPO) il 5 i 7 &5 43 5 M €
SOD i \ROS & £ .MDA /KF-F1 MPO 7K,

1.7 S0k N SPSS 17.0 Geit 8 A% 4 bt
Bl . TH R BOR L RCR HT B R 5 22 7 T FISNK ¢
g, P<<0.05 NZERAGITFEX,

2 & S

2.1 FlPrE BRI AR R e STZ G 5
JACRIbr k4 25 )5 0 D B & STZ W4 13 & (F
Fre ke 25 )5 8 ) i, DN 41 Fil DN + Lira 4 1Y
FBG {6 % = T NC 41, DN 41 #1 DN + Lira #1 Y
FBG 2 [ 22 55 K5 iT2# 8 X (P>0.05), fEfdiH
FIHL & KA YT )5 . DN+ Lira 4169 FBG 16 T i (4 4
1R R SO 3 TR 5 2 JR A R, 56 3 A
Jii V) T BRI, 2 3 — Y B (RO R . FBG
H 2 EFEALT DN 4. (H 8 & & T NC 40, 408 5
SIE] VAL« B SR S BAE 22 R A Gt e B X
(P<<0.05), W#I1.

STZ W45 13 JEA (R & K4 255 8 i) . DN
20 F1 DN + Lira 41 FBG. HbA, ¢, ' & 5 45 %, SCr
I BUN 2 & T NC 4. & H i Z 8T NC 41; DN
+Lila 41 FBG. HbA, ¢, ' & & 45 % . SCr il BUN
BEMT DN A, 2545114 5 L (P<<0.05),
DN 41 Fl DN+ Lira 18 25 5 LR 1H#= B L (P>
0.05), W% 2,

STZ :4F )5 5 A CRIHL & k45 25 )5 0 JED i, DN
HA DN+ Lira 20 R A& A /R VLT 2R B 3% &
T NCH ., EZ5A 515 X (P<0.05),DN 41 f
DN+ Lira IR FHEE H/IRIUEF LR 22 R G2 B
X (P>0.05), WFFEE R (FA & REG 255 8 )
A DN 44 Al DN+ Lira 20 /9 JR (A 2 A /FR WLEF HE %
B #E T NC 4. DN+ Lila 4119 ACR B 3% T DN
H.EZRAGIFE X (P<0.05) ., Wk 3.
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Table 1 Comparison of FBG levels among different groups of rats during intervention

(n=8,x *s.mmol/L)

21 ) 0 JH 14 2 J 3 4 J 5 6 Ji 74 8 Ji
NC #H 6.9140.11 6.92+0.19 6.90£0.17 6.91+0.22 6.904+0.25 6.92+0.21 6.90+0.23  6.90£0.27 6.9140.23
DN 4 23.1242.03 24.2542.04 25.36+2.16 26.07+£2.42 26.71+2.15 24.74+2.18 25.1942.19 25.62+2.19 25.90+2.03
DN+Lira4l 23.01+£2.12 12.03+£1.32 22.14+3.11 18.13+1.57 17.534+1.47 17.03+1.49 16.76£1.76 17.03£1.54 17.26+1.68
41 1] F {=2893.800 P {H<0.001
R} A5 1] F ff=3.900 P {#<C0.001
ZLIA] - I ) F {H=4.700 P {<20.001

x2 FMHNERAETESAZSHEAXRRETHSIRILER
Table 2 Comparison of various indicators in each group at 8 weeks after treatment with Liraglutide
(n=8,x *+5s)

251 FBG(mmol/L) HbA (%) HE () 5 4 4R A SCr(pmol/L) BUN(mmol/L)
NC#H 6.61+0.59 3.4340.23 496.61424.58 6.46+0.26 42.7145.53 7.19£0.76
DN 2 26.65+1.51" 10.61+£0.46" 366.67+40.57" 11.61+0.42" 65.6445.79 " 9.87+1.15"
DN+ Lira 41 17.6240.79* % 8.31+0.38" % 346.174+26.53" 9.61+0.45" 7 51.66+£4.57"% 8.214£1.09" %

F i 743.305 789.013 54.079 362.329 37.714 14.220
P {H <0.001 <0.001 <20.001 <0.001 <0.001 <0.001

* P fH<C0.05 5 NC AL # P {<C0.05 5 DN 41 1L 4% (SNK-¢ 6 5)
3 FHNEREBTESASAXRKRBEERD/
R AILEF L 28 B %
Table 3 Comparison of urinary albumin/creatinine ratio
in different groups of rats at 8 weeks
after treatment with Liraglutide
(n=8,x *s,U-Alb mg/U-Creag)

£ 541 04 8 JA
NC 41 4.594:0.54 4.67£0.64
DN 4 20.12£2.03” 35.26£2.84"
DN+ Lira 2 20.024+2.11" 10.01+£1.72* %

F i 216.250 560.393

P 1A <£0.001 <£0.001

* P fH<C0.05 5 NC 41 [L# £ P {<C0.05 15 DN 41 [ % (SNK~¢
%)

2.2 BENEZH SV AR RS W AR AL ST STZ
13 W (R &K 2505 8 B Ja . 5 NC 4l e, DN
MY PASM B @R B /NER R B Y75k, AHR .
DN+ Lira 41 199 BEAS b & 2 008 (B 1A, BT i
T s DN ZH 1Y 88 I 4 1 S 8 A0 435 B /DN BRI

Ji€ (glomerular basement membrane, GBM) 3 & F
S AR R Al A SR AT, DN+ Lira 411 3% 26 5 5 753
B 7 ECE (B IB) . AR IR AR R BRIV R T
B/ B /NER B T B L, DN R DN+ Lira 4 R
JSEE 8 450 8. 35 5 T NC 41, DN+ Lira 21 5 I3 R
BRHEFEMT DN A, ZRA%IH%E L (P<
0.05), L% 4.
R4 BHERBEERBEHILE
Table 4 Comparison of mesangial matrix

index in each group

(n=8,7*s5,%)

4157 EYE YA
NC 44 6.85+0.42
DN 4 17.3241.06*
DN+ Lira 41 9.37+0.84" %

F {8 357.347

P {H <€0.001

* P {<C0.05 5 NC 4l b # P {5<C0.05 55 DN 41 b4 (SNK-¢

o 56 )
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DN DN+Lira

AKEUVE /NEREY PASM 3 (4 455 (X 400) s B TEM 43 78 T B /R 2L B B 45 F (X 20 000) 5 C B H ML R B s P2

200 5 E. 2140 2
Figure 1
2.3 FlHiE K DKD BP0 3800 48 R 6 15
AUsZ I P B SRR B DRD R Rl & &
KREEMAE . ABFSIRIE T PG IR K B I
P Y 4 A 56 & I GRP78. IREla, p-IREla,
ATF6 Fl Caspase-12 A5, 25 1 5T 4 ¥ BV i 4%
R B8 ,DN 4 GRP78.p-IREla, ATF6 Fll Caspase-
12 & A K F B 3% & T NC 4. DN + Lira 4
GRP78.p-IREla, ATF6 Hl Caspase-12 #J %K 4 /K F
BEMT DN A, 27 A 55 2 XL (P<<0.05),
NC 4 #1 DN+ Lira 2 GRP78,p-IREla, ATF6 A
Caspase-12 W EH /K FE R LHE I E XL (P>
0.05), WK 2,%5,

I AR 3 A6 T R B RO 4R A 5
PP R BRI b 48Pk R O AR A K 4
75, DN 4419 MDA . ROS . MPO /K¥F .3 & T NC
40,SOD /K F K F NC 41, DN+ Lira 41+ MDA,
ROS.MPO /KF & #E L T DN 41, SOD KF & F
DN 41, 2 R4 G152 L (P<C0. 05, LK 6,

Renal histopathological and ultrastructural changes

GRS D —

ATFE —~ W gi—
Caspase=12  ue—_ttl - P—

£ s g
g

Q

2 FIHE KX DKD KRR P B M B i3 89 8 1
Figure 2 Effect of Liraglutide on endoplasmic reticulum

stress in DKD rats

®5 BHAXRRFENRMEBEXEAERELER

Table 5 Comparison of endoplasmic reticulum stress-related protein expression in liver of rats in each group

(n=8,x *s)
215 GRP78 p-IREla/ IREla ATF6 Caspase-12
NC 4 0.87+0.12 0.9640.15 0.3940.09 0.57+£0.08
DN 4 1.3240.13* 1.9840.21"* 0.68+0.10" 0.89+0.11"
DN+ Lira 41 0.764+0.14% 0.82+0.18% 0.32£0.047 0.5040.06%
F 1§ 41.509 97.196 44.386 46.950
P14 <0.001 <20.001 <0.001 <0.001

* P {H<C0.05 5 NC 4l % # P {<C0.05 5 DN 41 b (SNK-¢ K 46)
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Table 6 Changes of endoplasmic reticulum stress-related indexes in liver of rats in each group

(n=8,x *+s)
21 51 MDA (nmol/mg) SOD(U/mg) ROS(nmol/mg) MPO(U/mg)
NC 4l 2.0240.09 17.63+1.34 1.04£0.09 1.02£0.10
DN 41 7.074+0.16" 6.73+1.29" 6.984+0.21" 6.05+0.24"
DN+ Lira 4 3.0840.13% 13.1141.65% 2.3540.217 2.234+0.18%
F {8 3 363.336 116.428 2 427,273 1 654.296
P 1A <20.001 <20.001 <20.001 <0.001

* P {<C0.05 5 NC 411k # P {f<C0.05 5 DN 40 [l (SNK-¢ #6:56)
2.4 FIPLE BKXTE K BT PERK/elF2a/ATF4/
CHOP i B iE MmO T i — 20 48 7R Il 7
BKTE DKD K B b 285 A R AE FH B BLH] i — 20 8¢
5t 7 PERK/elF2a/ATF4/CHOP i #% & 75 76 Fl i
B A5 DKD KEh 4t A R R #E/EH. WB

o 45 R R L AR BLE AT S 8 JE L DN 45
Fith p-PERK, p-elF2a, ATF4 Fi1 CHOP /K F &
T NC 41, DN + Lira 4 /9 "5 2 5 b p-PERK,
p-elF2a,p-ATF4 I CHOP 1y /K F & # it T DN
H.ERAFEIFEX(P<<0.05), LFE 7.4 3,

K7 BAKXRSEEED PERK/elF2a/ATF4/CHOP if B iE M B 24k

Table 7 The changes of PERK/elF2a/ATF4/CHOP pathway activity in renal cortex of rats in each group
(n=8,x *s)

415 CHOP p-PERK/ PERK p-elF2a/ elF2a p-ATF4/ATF4
NC 2 0.39+0.09 0.67£0.15 0.3240.09 0.47+0.08
DN 41 1.3840.19" 1.2640.21" 0.89-+0.10" 0.96+0.11"
DN+ Lira 41 0.37+0.087 0.70+£0.197 0.30+0.047 0.50+0.077

F 1 158.150 25.807 136.731 77.368

P {H <<0.001 <<0.001 <<0.001 <<0.001

* P {H<C0.05 5 NC41 % # P {H<C0.05 5 DN 41 Fb# (SNK-¢q K %)
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DKD & B R i) SCr BUNL R & HHEME . B 5
TR 5 0, I B3 T W 2 2 B R 8 4 1
A, FIHLE BRAT DL R B PERK/ elF2a/
ATF4/CHOP 3@ #% 1% . H i (9 25 5 3% 0 ) S &
Jik AT fiE 5 i 4 ] PERK/ elF2a/ATF4/CHO Y35 1
T & # BWEAR 37 4 FH S840 R e DKD #9295 BIL
ks BOCHEZEMWAEM . s AL — R R
R A2 5 8 ROS B IE 8L . 40 AGEs 19 T8 B
Hhn. 2 oy LR UL E iE PKC Al NADPH
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AT LLOE — R 905 50l B, AL 46 PISK/ Akt #il INK
i [ 3 B i S O T kB RITE . B4 L KR
ST L TGF-B1 Mg 24 K HF iy £k,
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Pk LB /I Bk R R B R LR A e 0 A T
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DKD # Ji& iy — i A % H A 1 5t iR I K . SOD
it S A S R AR A 1 1 A5 Ak N U B R
T, MOk Z IEYEIESE L 7F DKD sh Al e,
B SOD A ik 48 1k S0 Bl 9 32 38 7T DA 2 28 IR
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DN 41/ MDA . ROS fil MPO /KF & % F+ & . SOD
KPR, (BRI & KG9 B3 s T STZ
758K BUILE H MDA L ROS #il MPO 7K 3 i 3%
s IF & SOD K-, B I, 42 i bt S A0 6 19 T
PETT BB S 7B DKD % 4 Fl ik fe i — 7 A 5 & 1)
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FlHrE K& —Ff TR 97 2 21 DM 1 GLP-1
FAUW , BN R B AT 25 0 B AR L i
AT A B 56 U Al UE S, R KR YT S 2 AL DM AR
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Mk e, AN 98 45 B % W, DN + Lira 41 /) SCr,
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B T MDA, B T MnSOD i 48 1k & 1 19 3=
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