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1. b A BE 2y Reee o e B, T b A A TR VY X B 1% 326 5, 0502005 2. Jadb A P EERE; 3. WAL ERIK A —ERE

[(FHE] BB ATHHREKELATHETIL (Sitl) #AESAHFFHT la (Hif-la) /AR ZHE (ERS)
ARt %02 G HBOE T M R Bk Jm (DKD) #9 T se4E ALk . ik @it CCK8 kbl UK 3k i &
e, (MRGEC) EXRFRES PN AR TR THEAE, A S BIHRTFRRERITELE LR, K
MRGEC %~ A 8 2K IR 4L, SRR B A, S 3 i3, JT M iy3gan | Sirtl #4248, Sirt] 4] 7]+
L3 s ERSApHI AL, B oay A Tabm A, WRMRT A, K BRX e AREn mie R
& mpeNEREA (ROS) K-F, A8z ANBUen ek =8 (TG) A EJ2EE (TC) /K-F, Western Blot
A n g F Sirtl . Hif-la. BZf@#h @ 2 (BCL-2). BRERLey & & i RAF AR Mgt 8s (p-PERK). #&
¥R & a 78 (GRP78)., #&E# KW -F4 (ATF4). C/EBPR/E &G (CHOP)., 524431 (CD31), 1&%E &
fg & @ 24k (VLDLr) & @ K-F, RT-qPCR &0 4 ¥ GRP78. ATF4, CHOP mRNA £k, J9& % ikt
M zm i F Hif-la. GRP78. ATF4. CHOP# &k, SR ik h 0.7 mg/mlRE G % )23 BhitiT e 4 £ 5,
B B ARFEST B 2L MRGEC 2R %, HEZA AN A 5; 8 544 2 MRCGEC Jek 4 /)y, f@fe g X, %
FH FHEF AFAE; Sirt] #pH) F LA MRGEC 8L, @l i K, H)3 g h42n . L W iv3m4n | Sirtl 47 4]
Fl+% 2% hasn, ERSIpH) A48 LR AR A BT . 5B RARKE AT AL LAY, SRR HAEAL AL L0 m RO H T
£ mpA ROSKFIZ (P<0.05); 2af P TG, TCAKFI&, Sirtl. BCL-2. CD31%& & K-FKA%, Hif-la.
p-PERK. VLDLr % & K -F7%, GRP78. ATF4, CHOP& & Z mRNA Rk A& (P<0.05). 5#A ZH4HEAE
AL EL, Sirtl #p A LR AEARE A E, B3 s, RN Aiase . ERSHrd) AL LR IRARA BT A
(P<0.05). L Sirtl #p4) Fl+% )22y h4eanrbde, H)a% hasamie LR AR A PrscE (P<0.05). 5 Sirtl
PR A LB, Sirt] FpE R+ B )2 e LR IRARA A& (P<0.05). it %0273 HHcT A4 H)
A S A 509 MRGEC A =, 3 T 438 i3 2.4 Sirt] #84% Hif-1a/ERS, M 4 i MRGEC %9 g 445, 3E
2 DKD 9t &

[REEIF] # R B AERR; BRARm@Ie; B354, BEARM; ARMER; S48

W R 9% B IE 9% (diabetic kidney disease, DKD) AERFSE B R, MERIDCERAE BT 1 (Sintl)
SR PR B H BRI A I R RE 22—, U BRARAE FIRATIE RIS S F 1o (Hif-1a) 51EAE AL
F2 BTN AT R /N ER B AL R N ] T 4 AN T 5 PR v Hif- Lo £l E Y J5T 1) )3
. HLLEERN EEIEEER, 24 20%~40% (1) W (ERS) R fe 155, fil A i B AR %
BRI M L R R 2GR B . HgiDKD XSRS TICRZ A T DKD SO

T B TR SRR IR IR AR B DR, I DRDJR '+ E5 “NlliRE" bR, AR
TIHEM B AANA, B W okig, s s
BELTH s B 258 8RR T4 (2025285) 5 LA TF5E Bk, RS 20E, MR E R e R, K

A 9 B W H (XCXZZBS2025015) 5 3 db 4 A SR Bl 2% 5 4 ; \
(H2020423367) ’ ORI TR 1 FIE 5 T VG 15 35 297 46 1) 7, A
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A (BB, HA RS EE . st ny 2
&, H5EM. P DKDIRHLIA Y, RyT R
PRI B A TR s ARG M Sirt] P45 Hif-1o/
ERS il 1 1 BEFT S VA AT 25RO BR AR bl 25 4 T /1
BUB /NER N 240 (MRGEC) [ JIE 2 45 47 11 5
Wi, A SIS 2501 RN FHF DKD 6 7 S
1 MREAZE

1.1 zafakk

MRGEC ($#2%5: WN-10216), g HIAEIRY
YR A R W . MRGEC 40055 3% T4 10% i
AMM3E  (FBS) +1% ALK DMEM fIGAR L fith 4% 77 3
(#IA 5. 5 mmol/L) ", ¥£37 °C. 5% CO,MAIE
JERGFRAE G AR
1.2 %4

MIFA L (HAL: 24049 g, A48 g, IR
K12g, AHR12g, IE24 g, Fi524¢) Hidt
B ER 2 R e (0,15 gk, &
IEZAERT, #EESCS . EZ5iET H20053912)
1.3 &2 A 5%

Sirtl Hifk (185 . BS6494) . Hif-ladifk (%%
5 BS3514), {ASREMTES R (e ARA
Al rfE#E 31 (CD31) $ifk (58%: GB11063-2-
50) . #jAEHEH Y EE 78 (GRPT8) Bk (15 .
GB11098-100) , #IN P4 /R AW B4 A FR 2wl 5
e A % B s R A 2 1k (VLDLr) $iifk (18 5 .
DF13667), &5 (L) EYRHEARAFR;
WOEFE T4 (ATF4) dufk (585 : BS-1531R) .
B 2 A 1) 2 11 G RORE PN 0 9 (p-PERK) 1t
& (585 BS-3330R), JbuifBARAEYH AR
JNFEs BARMOM R 2 (BCL-2) ik (75 .
BA0412) . B-ALah &M (B-actin) Hilk (5.
A00227-1), BB LEAY) TRA WA ; C/EBP
[FREE (CHOP) Fifk (535 : 15204-1-AP), &
wHRAEYEA (L) ARAF; HRPARICILEE
P lgG Z ik (HRZAYREARAR, 1%
5. HA1001) ; DMEM fIGHE 3L fiff 55 72 4L (18 %5 .
QS-S013) . HHE-HRHRBM (1755 QS-5402).
JREEANIE AL (525 . QS-S401), HELEAEFH
(RO ARAA; 4R TRME: (4-PBA, 17
5. GC15002) . Sirtl 4 H EX-527 (R 5 .
GC1063), 3T AEYFHE (Bi) ARAF; 4
Muit i & (CCK-8, 185 . KGA317) . ZuHeiH
T-RIERF & (185 . KGA107) . 7hiTE% (ROS)

Kk & (925 . KGT010-1), mm @iy T
RO T A R w5 =I5 (Trizol, 585 :
R1100), bt RERAEMFHEARA R SCHR
J6E s PCRIAF & (185 R232), m i iiMEREA:
YR A BRA

YP-B YR TR, IS RALER B AT FRA
Al; BK-EL10C Y B G e 3 A, LR TR B
HRRAF 721 B0 WA Yk, Lifgseg-E 7
Bl ER A BR A 5 BS-200 84 B 34 AL B4,
URIIE B AP 7 L e dn A FRZA ] 3 DYCZ-24DN
B H ks, LT As—IEs) Eclipse Ti-S
RUE| S W, HAJRHEAT ;s VilA-7 BSCHE0
FE R PCRIL . proFlex 8 PCR " #1%, & [EFEER K
THRBHE A BRA R s CytoFLEX BRI 40 4%, DL
T2 IR BR A
1.4 %027 TR it

B FXPEUE K, AR KRS R MRGEC,
PLEEFL SX10° 420 i 4 Fp 4 a5 3% 96 FLk , 37 °C
R F:46 (2% 012, 5% COa, 93% N») W7,
K H A 30 mmol/L A A WE AT S b T30 1, JfAE
40 g FL 5 L FL S A 200 pl JCHE PBS,  [A] 4351 45
TYIHATZEH0. 7. 1.4, 2.1, 2.8 mg/ml WK FEHEFT
T, 5 5E 48 h JE AL A 10 wl 20 A i B0 5]
(CCK-8), #5582 h, MESFLWINE (A). KA
AT A AR B AE R . WA = (A AbBE
H-AZEE) + (AIEWH-AZAE) x100%. A
25 FME A ARIERN AL . AL B IR ER CCK-8 25 AL
B RE, A TE R 4N AGHE 5. 5 mmol/L 2H 1YWt
BE o AR AR R, B Y B T AR B
PR B A Sy J 2 S 38 1 T TR
1.5 smppiesifeirin

BOS B KW L RS R 477 MRGEC 41 i1 L) 5%
10°NALE B T 6 L, BFLINA 2 ml 58 &%
FI, BT 37°C. 5% COR 34 h R FRd 0. K
H S 425 A0 R AR BRI R 3R 56 . 1) Bl AU ARpE X R
(B A S. 5 mmol/L) 5 2) fl4a w4 71
H (B +3T 4565 30. 0 mmol/L) 3 3) MIHA 25 H4H
(Bl 4+ 585 30. 0 mmol/L+I5e ARV v B 110 24 I A5
25 ; 4) JRIVPHA (B +H %55 30. 0 mmol/L+
JEDIYPH10 wmol/L) 5 5) Sirt] fPlFRIZH (Héa+7
30, 0 mmol/L+EX-527 2 wmol/L); 6) Sirtl i
R+ AT 25 A (i 4+ 5 %5 0 30. 0 mmol/L+
EX-527 2 wmol/L+ e FEVE FH VR B 1) 24 19 AT 25 850
7) ERSHNHIFIZ (B4 +# %0 30. 0 mmol/L+4PBA
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2.5 mmol/L) . #5 20 T FH 24 1 i 551 349 4 4 A DG SC
R S IR A2 T S B T A o A AR T TR
Wb PRI AR SRS N HETT,  BIK 4 M3 57 A Tk
AIEFRAE (2% 02, 5% CO,, 93% N,) HE53:48 h
DISEHELE /NER N B O . S0 28 o IS 4 g
HWATIRERI, R 3 E AL,

1.6 MMEIRIFE T ik

1.6.1 mfe—axtEot  4NiEAb s, (F 20
BEMSRAMIEA, AR IGERRA . A RS
KA, USRS BB . M R
YU BRI AR A AR S . e SRS AL AR M
ARG B AT T A e s A
IR EE RIS, KHIRItE. Bk
FEBRAE A 4 Ak BRSOCR 00 25 P K

1.6.2 AR R&En el =%, @i ROS
A HEEE AL E, FH PBS 5 i i Pk 2
W, 4°C. 1200 r/min, 04210 em 2504 F &0
5 mino 43 )44 BRI 0 T A IR & . ROS A
TR SR E LA R AT AL B, ol O 2 A R A A T
Rl

1.6.3 4 B3 A e e Him =8 (TG).
ERe BB (TC) K-F 1ML PBS PE % 5 I I
fb, 4°C. 1000 r/min., B502AR 10 em 5504 T B
5 min WA . 200 wl PBS T, 242 U il 24 it
4ifife, 4 °C. 3000 r/min, EL2P42 10 em 50F T &
L 10 min BBV, 4 A 3 AE AU 4347

1.6.4 Western Blot &) 2m je, P Sirtl. VLDLr &
HEAERSAB R R G AL AR,
PBSVEVR, NIIAZE AR SYH, 4°C. 12000 r/min,
B0 10 em 544 T 250 10 min IR H 1 1,
WE M B T-80 CHRFE& M . BURTE HIEE &

F, Bl 10% 1 Z e 00 2 4h (SDS) — 2R 73 I Ik e
BERCHLYK (PAGE) FEHVK, VIIK)E 5 WG LR
3R M (PVDF) JdE g 45 - U8 40 - R - i - %
YRR Y A . 5% AR W5 A 1~2 h,
JFE—br (Sirtl, Hif-la, BCL-2, p-PERK. GRP78,
ATF4. CHOP. CD31, VLDLr# B 45 1 = 800,
B-actin W BE LI M 1 2 1000), ZEIRFEK 1~2h, —
sk 1 : 8000 FHBEMFE 1 h, VEMIWVE4 R, B
J5 . JH Image) 1. 53k BRAF oA 5507 IKBE o o H bR
5 B-actin JK B fH 1Y LU AEAE MR IE R IA &, IFLL
B R ZH N 1 RT3 — AR Ab

1.6.5 RT-qPCR i # | 20 J& ¥ GRP78. ATF4,
CHOP mRNA & i&  fii JH] Trizol i 77 43 55 4% 2H 40 it

SORNA, HEBUS K RNA B3 EE AR . B pg i
RNA, #5565 & vl A3 A B cDNA, O 4%
4450 °C 15 min., 85 °C5s. 4 °C 10 min, #EfFY"
o BRI BARR, RIAAER 95 CHZEME 10 min,
95 CAEM10s, 60 CiR KIEMF 60 s, FLAFF 401K
Pl B-actin HINZ:, R 248154 mRNA FI X} 2
ikt BIWHAE TAYRHA BRA RRIHG R, 7
I 1,

R B/NRNEZMR GRP7S. ATF4, CHOP mRNA

EiL7 27
Table 1 Primers sequences of GRP78, ATF4, and CHOP

mRNA in glomerular endothelial cells

S Rl (5'—3') K /bp

GRP78  Eii#: ACTTGGGGACCACCTATTCCT 134
Ti#: ATCGCCAATCAGACGCTCC

ATF4 F¥#: TCGATGCTCTGTTTCGAATG 179
FiF: GGCAACCTGGTCGACTTTTA

CHOP FiiF: CTGGAAGCCTGGTATGAGGAT 121
FiiF: CAGGGTCAAGAGTAGTGAAGGT

B-actin ¥#: GGCTGTATTCCCCTCCATCG 154

TFi#: CCAGTTGGTAACAATGCCATGT

. GRP7S, HIAIWHVE IR (1785 ATF4, WG RM T 4;
CHOP, C/EBP[RIJHE; B-actin, B-LBhEI.
1.6.6 %% & % 9% & A4 48 jo F Hif-la. GRP78.
ATF4, CHOP /K-F  HOW#E K 0] MRGEC 41 i,
PBSIHWESGIC -, 4% Z KW EEE &, 0.5% Triton
X-100 (PBSHCH]) i S min, 117FEI07EEHA] 30 min,
Fhn—yt (Hif-la. GRP78, ATF4, CHOP, 1 : 100)
4 CHEF . #OLMZSOE=Ht (1:100) 37 “CHE
A Lh, DAPLYeA%, $ R 520 WS T R & T
EI& . 2 EIMEE & 53 Hr R HH Image) 1. 53k 8 A
R FEHLIE B 3 AR, XA o BT AT BH 41
JL - S B HE AT et o . DAPLEL A H T
YAMITTEL, DO B LA 4 T IH — A 3
1.7 “%it¥r&

¥ FH SPSS 26. 0, GraphPad Prism 8. 0 R A 3
TGt . F56 IS0 OB DL $ e hn
2 (xxs) Fon, 722558 Z AR HLECKR LA
R EE i 2508, WP RSk H
LSD VAR 99 3 T 258 55 # 4T Welch's J5 22 5017 o
AFFEIES A TR ORI A 80 (TR PU s
) M (P, Py | Fon, 4l R Kruskal-
Wallis HEz 5, #7 MR WA S E L, Wk —
# & H Bonferroni ¥ IESEIT M L8, DL P<
0.05 W 2EREAGIFE L,
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2 H#R
2.1 BEHHBRETRREFLLER

T2, HWENOR A, MIFATZHEL0. 7.
1.4 mg/ml ¥ B T 100 B 40 M 3G 58 R T/ (P<
0.05), HH10. 7 mg/ml ¥ B2 240 B8 7l e i v, i
$£0. 7 mg/ml N R E A TR 223056

F2 ORIFREE MIAATZG BT T 40 A % Lo

Table 2 Comparison of cell proliferation rates under different

concentrations of DSP intervention (%+s)
MPHAT 2R fmg - ml ™! HELE e
0 3 71.36+6. 39
0.7 3 88.16+3. 17"
1.4 3 85. 48+2. 68"
2.1 3 81.39+3.01
2.8 3 72.42+2. 05

TE: a) SUER OB ILAE, P<0.05.
2.2 Bgmie—RtE LR

K1, SRE BT I 4 MRGEC £ IE, #
JEHIESAAREHES], TR, 20 A a4 1 R
HARF ., B m A4 MRGEC £ 3LAR 5] 3,
RN N s eV S ST U L DA U = S/ 1
YU B, R A P HEFURHE . Sivt] F 7] 241
MRGEC Z%fiL4r i, KN —, 4 fa) e 25 4 4%
[ BRTE R, MIAATZHLAL . JEDIYb3EAL | Sirt] F ]
I+ ITA G ECA . ERS T2 LR RIS AR
[Fi) 2 B 2 i

IR AR X B B TR AR AL

sirel 1AL

Sirt 57+ 24 JHAT 254 ERS fipifil 141

2.3 AmmpAT &, MmN ROSKTFILE

F3R, SECAAORET AL Ay, AR R
RUZH A0 M 08 103 4H B N ROS KT (P<
0.05); SikAERRIAIA LI, ST LA .
JEDUYP A . ERS #0461 4140 L TR L AR
ROS 7K F- [ (P<<0.05), Sirt] 171 7 25 48 g I3
TR AU ROS KFFHE (P<<0.05); 5 Sirtl
PO+ 24 AT 25 B2l e, 24 94T 24 B0 40 i
TR A ROS AKCF AR (P<<0.05); 5 Sirtl
TR AL F e, Sivt] 30051 550 + 225 5 AT 24 HIC2H 4 i 4
TR AN ROS KR (P<<0.05).
2.4 Zwmpig P TG, TCKR-F ik

Farn, SR IR Ay, G4 A
BRI AL TG, TCAKF-FHE (P<0.05); SHEA
FRERL LA e, MITATELAL . R Y
ERS I FI A0 HE 1 TG . TC AKFFEAK, Sirt 3115l
FIZHANME TG . TCAK TR (P<0.05); 5 Sirtl
PR+ S92 25 A e, I AT 25 B 4 i rp
TG. TCAK ML (P<<0.05); 5 Sirtl 37 2H
B, Sirt] JPHR S IHAT A A A TG, TC K
SERER (P<<0.05),
2.5 &Zmpp P Sirtl, VLDLr & %k & 4= ERS 48 %
B G KT

TS5, SR IR Ay, AR A
B AP Sirel . BCL-2 & A R IA MK, Hif-la 7k
HERB TR (P<0.05), Sl Al b,

YA 2 AL JE Vb L]

T ZLEHT R R BUE DAY, KGR/ B EHT R A R ARG BE , S8 S s SR (R Sm A ML BRSO (R Sk

IR EA IR

B AN B - — g N (x100)

Figure 1  Comparison of cell proliferation rates under different concentrations of DSP intervention (x100)
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RT3 AHMMBETR . QN ROS K LA

Table 3 Comparison of apoptosis rate and intracellular ROS levels among groups (x+s)
251 LB HELIH T /% ROS /K-
RS TORIEXT B 4 3 14. 16+0. 30 23 354, 47+2209. 95
S e A TR 44 3 25.13x1. 04" 92 653. 07+2117. 15"
E1 SIS} il 3 19. 17+0. 70" © 60 213. 57+1752. 32"
JEDLVPIZ 3 16.25+1. 01" 42 921.73+1269. 07"
Sirt1 PR 21 3 32.70+1. 59" 143 946. 03+2036. 03"
Sirt 1 )+ 24 AT 258 3 23.84+0. 58 75 818. 13+1472. 75
ERS #5121 3 17. 11=0. 73" 52 003. 23+1498. 89"
#: ROS, THtES.
a) SEARRRT IR AL, P<0.05; b) SHRAEBERIZA LLEL, P<0.05; o) 5 Sictl M5+ 594 252 e, P<<0.05,

T4 KEAMMP TG, TCAKF LI
Table 4 Comparison of intracellular TG and TC levels

among groups (mmol/L, x+s)
AL
5 " TG TC
BRSO X R 2 3 0.1420.02 0. 4420. 04
TS R 2 3 0.47+0.05”  1.24+0.07"
HIHAT 2 3 0.29+0.02" < 0.85+0.05"
J[EANRUSEE ) 3 0.25+0.02"”  0.74+0.05"
Sirt1 il 2 3 0.6020.05" ) 1.61+0.09"
Sirt L IR+ 4~ 3 0.38+0.03 1.1120. 10
ERS il 37 2 3 0.3520.06"  1.03x0.06"
e TG, HI=ME; TC, SHMEEE,
a) SEERBIIRA LA, P<0.05; b) SHE EE T ZH

A, P<<0.05; c¢) 5 Sirt] M7+ S0~ 5104 g, P<<0.05.

MIFA LA . e WY H A 40 b Sirel . BCL-2 2K
H#ET A, Hif-la & AR IBFEM (P<0.05);
ERS #3028 40 il vh BCL-2 25 (12635 M5, Hif-1a
I RIBFEAC (P<<0.05); Sirtl 41011 77 2H 40 g p
Sirtl . BCL-2 % H #£ ARG, Hif-la KA RIATHE
(P<<0.05) . 5 Sirt] #1700 + 25 9 A7 25 # 4 L A
AT 22 40 P Sirt]l . BCL-2 2B R ik TH i,
Hif-1a 5 R E AL (P<0.05) . 5 Sirtl 17 i 5

x5 FBHMMAF Sirel | Hif-lae,

ZH e, Sirt] PR+ 2 9 AT 2 B 40 b Sirtd |
BCL-2 E HE LTI, Hif-la A EKEMEK (P<
0.05), #ZHANMI Sirt] . Hif-lao, BCL-2 4K [ HL 7K K]
UL 2.

Sirt] | D e— D GNP ——— enmm» e=mm» [ 110 kDa

Hif-1q |==—— s e® e D @D emmes 120 kDa

BCL-2 (D e—— cand G — == e — 26 kDa

B-actin |e——— > D GNP G GED P 42 kDa

GREUIEHE GRERIBE MEATZ ERY  sidfil Sirt#EA ersis
WA B4 W4 A 4 +§§;§?J‘ FI4

e Sirtl, PORME RPN 1; Hif-lo, SUAHESHEF lo;
BCL-2, BZNMIM LR 25 B-actin, B-WLEhEH,

B2 A4 b Sint . Hif-la, BCL-2 2 1ALk A
Figure 2 Electrophoretic bands of Sirt1, Hif-lae, and BCL-2

proteins in each group
Fon, HECEMUHEXT IR AR, B EE
RIZH A ffih p-PERK, GRP78. ATF4, CHOP# 4 3%
BT (P<0.05); SERERMERIALZE LA, 4
VAT . JE DLV IHA | ERS I 5 2 4t i L
BCL-2 2 AR ik itk

Table 5 Comparison of the relative expression levels of Sirtl, Hif-lae, and BCL-2 proteins among groups (x%s)
2151 CEIR4 Sirtl Hif-1at BCL-2

AR X IR 41 3 1. 00+0. 09 1.01+0. 15 1. 00+0. 07

AR R AR TR 2] 3 0. 46+0. 03" 4.05+0. 12% 0. 3720. 04"

A 25 3 0. 77+0. 02" 2.07+0. 19" @ 0. 65+0. 02" ¢

Je b 3 0. 79+0. 03" 1.27+0. 12" 0. 80+0. 06"

Sirt] #PiIFIZH 3 0.24+0. 03" 4.79+0. 47" © 0.21+0. 02" ¢

Sirt] IR+ 25 94T 25 gl 3 0. 58+0. 05 2.76+0.13 0. 48+0. 01

ERS #7741 3 0. 54+0. 08 1.330. 27" 0. 8420. 06"

W Sirtl, VIEREEIETHEF1; Hif-la, BHEIESHF la; BCL-2,

B 2 fifa bk % 2.

a) SRR LB, P<<0.05; b) SEREEHHERIILE, P<0.05; o) 5 Sinl M+ TATZi2E LA, P<<0. 05,
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RO AT p-PERK . GRP78. ATF4, CHOP & FIAIX % ik ik AL
Table 6 Comparison of the relative expression levels of p-PERK, GRP78, ATF4, and CHOP proteins among groups  (x+s)

25 SALE p-PERK GRP78 ATF4 CHOP
A AR X HE 4 3 0. 98+0. 07 0. 99+0. 09 0. 99+0. 04 0. 99+0. 05
Tt S R AR R A 3 3. 72+0. 30" 2. 54+0. 06" 3. 1320. 18" 3.72+0. 27"
LAY 2L 3 2.410. 04" © 1. 86+0. 06" 2.100. 07" @ 2.35+0.39"
JE VbR 3 1.35+0. 08" 1.21=0. 01" 1. 4320. 27" 1.91+0. 25"
Sirt1 #PIFIZH 3 4.19+0. 14" © 2.94+0. 03" 3. 69+0. 26" © 4.8320. 15" @
Sirt] IR+ U9 AT 245 el 3 3. 12+0. 07 2.2520. 14 2.69+0. 12 3.33+0. 28
ERS #1571 20 3 1.52+0. 12" 1.41+0. 13" 1.61+0. 15" 1. 96=0. 10"

. p-PERK, IR fb A ZR G R AR ST 3 ;. GRPT78, #iAMEIE T A 785 ATF4, OG5t T 4; CHOP, C/EBPRIEZEM .
a) SO L LAY, P<0.05; b) SELERABIRA L, P<0.05; o) 5 Sintl M- ST 5 LhE, P<<0.05,

R A ARIBREAR, Sirt] IR A b Bk H R
BT E (P<<0.05); 5 Sirtl 06151+ 1545 25 14l
P, YA R A0 IR B R GAREAR (P
<<0.05); 15 Sirt] I HuAL,  Sirt] 410 55+ 24
HAT 25 2 Al rp B R R R GAREAR (P<<0.05).
BN p-PERK, GRP78, ATF4, CHOPZ [ HLJK
KL 3

p-PERK | = — D e e D e e | /0Dy

GRP78 | camp e e GED S e —7) Da

ATF4 |+~ = cad e — = QD S w==_ /5 (Da

CHOP [« = aanmp @ e quugp Smw « = —27 kDa

B-actin | c—— D G D GEED culD S /> ),

GREEHE GREEERE YEATZS BN sl SirdfER ERsHA
XA R4 B4 pa:Ei:N FIA +ﬁ§g§i FI4

¥ p-PERK, %821k /Y8 1 0E RAE P9 5 MR s GRP78,
HAIE T H 785 ATF4, #IG e =4IN 5 4; CHOP, C/EBP[H]JH
HH; B-actin, B-MEIEH.
3 HHAM P p-PERK, GRP78, ATF4, CHOP
G SERTS
Figure 3  Electrophoretic bands of p-PERK, GRP78, ATF4,
and CHOP proteins in each group

TR, SECEMPEXT AL Ay, B4
RIZH A ffd v CD31 2R I R IAFEAR . VLDLr KA
FE (P<0.05); SHtEEmB A4 b, 4
ATGECA . JE DLV AL . ERS #4440 A
CD31 HEHFETHE . VLDLr & H £ EFEAL, Sirtl
P 74 20 L rh CD31 2R R IR R K . VLDLr 2 1
FkTHE (P<0.05); 5 Sirt] #MHIF]+ 4 IHAT 258
HHEE, MIHATZE A A CD31 8 H Rk T
VLDLr 25 H £ K&K (P<<0.05); 5 Sirt] #1115 571

R7 KHAMMHCD31. VLDLr & MY AT LK

Table 7 Comparison of the relative expression levels of CD31

and VLDLr proteins among groups (x+s)
p

2H 5 ZL CD31 VLDLr
SR SO X R 2 3 1.00+0.09 1. 0220. 07
A e BB 2R 44 3 0.45+0.01”  3.18:0. 14"
EEISE € 3 0.7320.02" < 2.11+0.21" ¢
JE N PH3HZ 3 0.84+0.05”  1.730.13"
Sirt 1 3R 20 3 0.28+0.01"” ¢ 3.77+0.06"
SirtLIMFIFI+HHAT 254l 3 0.5520.01 2. 620. 05
ERSHIFZH 3 0.87+0.08"”  1.88+0. 18"

TE: CD31, 4MEME31; VLDLr, R85 ENGE 214k,

a) SR B LB, P<0.05; b) 5 Eiingg
e#, P<<0.05; c) 5 Sit] 50+ 2494 254l e, P<<0.05.
ZH LA, Sivtd #AR)+ 25 5 AT 25 0 4H 40 e CD31
HHFETHE . VIDLr FEHRIBFEIL (P<0.05).
K AHAMMI CD31 . VLDLr & 1 H vk B LR 4.,

CD31 |G — Cnme D ——— — 130 kDa

VLDLS | e conld) ey e o) esugp === — 96 kDa

B-actin (CHE CEE> G GEED GEED = -'—42 kDa

SREJIERE BREFERE MEAZ ENY  simdE] Sl ERSHIG
XA BRA A 4 FI4 +é’|§g§5 FIH

W CD31, 4Mb#E31; VLDLr, HRfikss e Nsek 21k,
B-actin, B-Mﬁ]%ﬁo
B4 KA CD31. VLDLr & [ HL vk &
Figure 4 Electrophoretic bands of CD31 and VLDLr proteins
in each group

2.6 Aiafmie P GRP78. ATF4., CHOP mRNA %
A LR

R8N, SERERBERT IR LR, AR AR
RIZH ML GRP78, ATF4. CHOP mRNA ik
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Table 8 Comparison of GRP78, ATF4, and CHOP mRNA expression among groups (x+s)
2051 LA GRP78 ATF4 CHOP
BRSO X B 3 0. 89+0. 09 1. 01£0. 12 1.01=0. 15
A A TR 44 3 3. 88+0. 39" 4.070. 35" 4.54+0. 42%
E1EISE T ¢l 3 2.55+0. 26" ) 2.53+0.23" ¢ 2.49+0. 27" ¢
J[ERRYSEE ) 3 2. 00+0. 24" 2. 00+0. 20" 1. 82+0. 21"
Sirt1 #4157 2H 3 5.15+0. 48" 5.03+0. 40" 5. 66+0. 42"
Sirt ] 7+ 24 15925 2 e 3 3.20=0. 29 3.42+0. 31 3.26+0. 33
ERS #5120 3 1. 64+0. 16" 1.51£0. 19" 1.730. 18"

H: GRP78, WiHiWHRTIEH A 78; ATF4, BIGHRHNT 4; CHOP, C/EBP[RHEH.
a) SHEACHEXT R4 LSS, P<<0.05; b) SEE RIS, P<0.05; ) 5 Sirtl MR+ 245~ 25 4l teds, P<<0.05,

(P<<0.05); SHCESPERBIAIZ S, HIHATZ
gl JEDLYb I | ERS il 57 41 40 i GRP7S .
ATF4, CHOP mRNA FIKF#EAK, Sirt] M54 ik
FebrTtRE (P<0.05); 5 Sirt] #1550+ 24 54T 251k
A HE, YIAAT AL A D EaRTRPRREAIR (P<
0.05); 5 Sirt] #0741 oA, Sirel 4105+ 24 15
ATETER AR EARARARFEAR (P<<0.05).
2.7 &A% e Hif-la. GRP78. ATF4., CHOP
K b

Fon, SULEMEEXT B g, Ba e p
HIUZH 21 Jfd 7 Hif-1a. GRP78. ATF4. CHOP /KF-TF
fm (P<<0.05); SEAmERIAIA e, HIHATZ
B . e Db . ERS M4 bR +E bR 2
i, Sirt] 1R 40 ATF4 . CHOP 7K V- Ft 5
(P<0.05); 5 Sirtl #5770+ 24 1945 25 84l e %%,
MR LR R ARBEAR (P<<0.05); 15 Sirtl
PR A LA, Sictl #0155 AT 25802 k4R
FREEME (P<<0.05). 4% #4000 Hif-la. GRP78,
ATF4, CHOP %56 WK 5.

3 itig
DKD 20 R % e UL A4 B0 I 45 9 B E 2 —

DKD 1) & AL o I 22 A BAE T, Horb i
WA R OISR, B AU L DKD &
R EENLE Z— " EDKD #EEH, Sirtl {i§ M
FEARAE Hif- 1o FREEITG , BRI , FEiE
— R UEBE T B, BB A A A e R PR A B
T S AR BN, Hif-1o/ERS 7 7E
G R, SRS S PO S5 D R 9K ) Hif-1ac
B8 1AL, o aE i 2 4k 4y T LG S5 ERS A
HAER B RRgkm AT, Hif-1o S 8RO
Joff (HRE) M%:5SHE45 6 e if GCRP78 7 5%, TP
BRAE SR B I E AR T S 8 RN, 3 A 3
ATF4-CHOP #8522 A T-15 5 7" 78 DKD Ht4&
EBERLR | ERS 5 Hif-1oo 22 [8] % B0 ] 9 45 9
%, ERSH i AT B RN 0 0 25 510 5
AT Hif-1o AORRUEPE S TOREVE M 1 AW R
FEN B MG (PERK) /EEREIGHF 2o (elF2a)
{55 53 B R B R 1L Y eTF 20 ZE I 42 R 3 11 B A
R, VEREMENE TR ATFA BIPE, 53 Ml s &
Hif-To JE A () HRE 3 58 L5 5% >0 ERS BT 1) c-
Jun Z AR v BAEE (JNK) 38 B nT 3 5 i 1R e A& i
Hif-lo 25 155 63 L 2 MR ik 5L, 158 Hif-1a A 3

F9 KAWL Hif-la . GRPT8. ATF4, CHOP Hle stk WAL
Table 9 Comparison of immunofluorescence expression levels of Hif-la, GRP78, ATF4, and CHOP among groups [M (P, P,) ]

21 5] CEiR Hif-la GRP78 ATF4 CHOP

T SR AR X HE 4 3 0.99 (0.98, 1.01) 0.96 (0.96, 1.02) 0.99 (0.96, 1.03) 0.98 (0.98, 1.01)
A AR R 2 3 2.59 (2.59, 2.66) ¥ 3.19 (3.08, 3.23) " 3.04 (3.03, 3.09) ¥ 3.08 (2.97, 3.17) ¥
EVEIS il 3 1.78 (1.72, 1.81) V< 2,19 (2.14, 2.23) V9 2.04 (1.92, 2.25) V< 1.92 (1.89, 1.98) "¢
ARG i) 3 1.57 (1.47, 1.64) " 1.33 (1.32, 1.48) ” 1.55 (1.54, 1.64) ” 1.75 (1.74, 1.76) »
Sirt 1 #1131 551 41 3 2.65 (2.65, 2.66) © 3.43 (3.36, 3.61) V¢ 3.77 (3.68, 4.01) V¢ 3.88 (3.61, 4.11) V?
Sirt1 MR+ S ITA 258 3 2.41 (2.36, 2.50) 2.48 (2.37, 2.49) 2.76 (2.74, 3.14) 2.76 (2.64, 2.90)
ERS #5741 3 1.99 (1.74, 2.03) ” 1.10 (1.10, 1.11) » 1.64 (1.55, 1.7) 1.48 (1.47, 1.71) »

¥ Hif-la, SUEIAEFHTF la; GRPT8, ##BHATEN78; ATF4, #ISHSEMNF4; CHOP, C/EBPRIVEEM .
a) SEAOR IRZL RS, P<<0.05; b) SHEEBHERA RS, P<0.05; o) 5 St MHIF+ 4 ITAT 2084 e, P<<0. 05,
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ZitguH
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ATF4, P& 4; CHOP, C/EBP[HEEN.

5 ASA4HAET Hif-la . GRP78, ATF4. CHOP % 5El (x400)
Figure5 Immunofluorescence images of Hif-1a, GRP78, ATF4, and CHOP in each group (x400)
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A BT AVAE P IR A 2 sy, Sired 10 50 28 1
iR e oA B S, EIE Sirtd 904123 0 R B 400 S A0
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qPCR. RIETCEE RN, Bl A m b 15 B Ak 4
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Effects of Danggui Shaoyao Powder (517747251 ) on Lipotoxic Injury in Hypoxia and High Glucose-Induced
Glomerular Endothelial Cells
LI Ruijia"?, ZHANG Qiangian’, LI Jing’, WANG Zixuan'?, GUO Shilong"*, DONG Wen’, GUO Dengzhou’
1. Graduate School, Hebei University of Chinese Medicine, Shijiazhuang, 050200; 2. Hebei Hospital of Traditional Chinese Medicine ;
3. The First Hospital of Hebei Medical University
ABSTRACT Objective To investigate the potential mechanism of Danggui Shaoyao Powder (517525, DSP)
in the treatment of diabetic kidney disease (DKD) based on the regulatory role of silent information regulator 1 (Sirt1)
on hypoxia-inducible factor la (Hif-1a) and endoplasmic reticulum stress (ERS). Methods The proliferation rate
of mouse glomerular endothelial cells (MRGECs) under different concentrations of DSP was measured using the CCK-8
assay to determine the optimal intervention concentration for subsequent experiments. MRGECs were divided into the
following groups: hypoxia-low glucose control, hypoxia-high glucose model, DSP, irbesartan, Sirtl inhibitor, Sirtl
inhibitor + DSP, and ERS inhibitor. Cells in each group received corresponding treatments. Morphological changes
were observed microscopically. Apoptosis rate and intracellular reactive oxygen species (ROS) levels were measured
by flow cytometry; intracellular triglyceride (TG) and total cholesterol (TC) levels were assessed using an automated
biochemical analyzer. Western Blotting was performed to detect protein levels of Sirtl, Hif-1ae, B-cell lymphoma 2
(BCL-2), phosphorylated protein kinase R-like endoplasmic reticulum kinase (p-PERK) , glucose-regulated protein
78 (GRP78), activating transcription factor 4 (ATF4), C/EBP homologous protein (CHOP) , cluster of differentia-
tion 31 (CD31), and very low-density lipoprotein receptor (VLDLr). mRNA expression of GRP78, ATF4, and
CHOP was determined by RT-qPCR, and the expression of Hif-1ae, GRP78, ATF4, and CHOP was visualized by im-
munofluorescence. Results The optimal DSP concentration was determined to be 0.7 mg/ml. In the hypoxia-low
glucose control group, MRGECs showed spindle-like morphology and regular alignment. In contrast, the hypoxia-
high glucose model group exhibited cell shrinkage, widened intercellular spaces, and disordered arrangement. Cells
in the Sirt] inhibitor group displayed more severe disorganization, while these morphological alterations were alleviated
in the DSP, irbesartan, Sirtl inhibitor + DSP, and ERS inhibitor groups. Compared with the hypoxia-low glucose con-
trol group, the hypoxia-high glucose model group showed significantly increased apoptosis rate and intracellular ROS
levels (P<<0.05), elevated TG and TC levels, decreased Sirtl, BCL-2, and CD31 protein expression, increased
Hif-1a, p-PERK, and VLDLr protein levels, and upregulated GRP78, ATF4, and CHOP protein and mRNA expres-
sion (P<<0.05). Compared with the hypoxia-high glucose model group, these changes were further aggravated in the
Sirtl inhibitor group but significantly improved in the DSP, irbesartan, and ERS inhibitor groups (P<<0.05).
Compared with the Sirtl inhibitor + DSP group, the DSP group showed better improvements in all the above indices
(P<0.05). Compared with the Sirtl inhibitor group, the Sirtl inhibitor + DSP group also exhibited significant ame-
lioration in these parameters (P<<0.05). Conclusion DSP inhibits apoptosis of MRGECs induced by hypoxia and
high glucose, possibly by targeting Sirtl to regulate the Hif-1a/ERS axis, thereby alleviating lipotoxic injury and
delaying the progression of DKD.
Keywords diabetic kidney disease; glomerular endothelial cells; Danggui Shaoyao Powder (2577%525%#L ) ; glucose
and lipid metabolism; endoplasmic reticulum stress; hypoxia
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