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HF SIRT1/HIF-1a/VLDLr {3 238 I 1 24 19 A5 25 5
23 db/db /N BB /NERTE £k 64 4E F AL

FEE", T, KL, FH, REHE, £L°, FENT
(I. TRPEHRE AR AEFR, H#FXE 050200;
2. AL FER, B&XE 050000;
3. ARERKRE H—ER, &XE 050000)

[(HWZE] BRI YHATZH(DSS) 53 db/db /N BUF 505 19 7] BEVE I BLIE o 75 5% « 8 Al &% (% SPF S Afi: £ db/db /)N R
30 H  db/m /N6 HL 3 N MR IR 1 RS, A5 R RS I db/db /N B db/m /N BUR SR U A B i, L db/db /s BUR O R AR A
B E T db/m /N, B2 B B >16.7 mmol- L )52 S B8 p ), B ALK 30 H db/db /)N BUBHAIL 73 S A A 20, JE UL v0 38 (IBN)
2 ,DSSAE . R 4 (16.77.33.54.67.08 g+ kg') , 6 H db/m /N FAE A IE# 41 . IBN 44 T IBN 0.025 g-kg'-d'# H ,DSS
i b R 2 40 45 T DSS 16.77.33.54.67.08 g- kg - d 'V L IE W MBI 45 T R RE K L SR 8 A .
TS s A mULEF(SCr) K E A (BUN) R B & (1 (UTP) (H il = EE (TG) K% B I5 2 (1 A8 [ B2 (LDL-C) WA 25 9 /5
R IF R 95 R 2 -2 (HE) 3 €8 0L 2% ' JUE 28 28095 30 2% A8 Ak, 21 1 5 9% B 7 (Western blot) 6 I 30 3R {5 5 30 [ 1
(SIRT1) B4 5 N F-1a(HIF-1o) AR % B2 i 8 1 32 48 (VLDLr) AL #E 31(CD31) 8 [ 3R 3k, 2R 98 0 5 1 34 i 4 =X
JZ 1% (Real-time PCR) 46 HIF-1ae, VLDLr mRNA /K, 4 5 41 4k 1 W 28 HIF-1a K Bt K 2 [ B -3 (Caspase-3) A 35 M 401 o
SR HIEH A R4 /N SCr.BUN UTP . TG .LDL-C B & 7+ & s HE 4 (0 n 0L B /N eR BE k| 22 M58 0L 5 38 2 | 6 40 1l 38 4
FA T 3G IS, IF AR AL K i RE 4 il 5 SIRT1.CD31 4K [ 2R3k B @ B A1k (P<0.05) ,HIF-1ar . VLDLr 25 1 &2 mRNA K F- ] 8 | Ft
(P<0.05) , 3% 204k 7T UL HIF-1o . Caspase-3 75 35 B i 4 22 (P<0.05) , 42 /5 B R 40 I B 48 U 10 SR RIAH LU, &% 43 25 40 SCr
BUN.TG.LDL-C #] & T [#%(P<0.05) ,DSS il it 20 UTP B] 58 2k 3 (P<0.05) ; B 4 ZR 4548 SV A5 003 | 4% 200 Jf o /0, i A8 oK UL
A M, SIRT1.CD31 2 114 15 11 W $ 7+ (P<0.05) ,HIF-1a . VLDLr % 1 & mRNA /K F T [#(P<0.05) , e s U fL /R 45 45 2
2l HIF-1a . Caspase-3 ik B S5 2> (P<0.05) , H: v IBN 41 K2 DSS #5112k 2 B4 3% 4 3 a5 o0 B 8 (P<0.05) . 4518 : DSS 1l LA 4%
W db/db /s BB /N ER B A6 KR T BCRR, JLATLH T BE 5 SIRT1/HIF-1a/VLDLr {5 53 A 56 .
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[Abstract] Objective: To investigate the potential mechanism of Danggui Shaoyaosan (DSS) in ameliorating renal injury

in db/db mice. Methods: Thirty 8-week-old specific pathogen-free (SPF) -grade male db/db mice and six db/m mice were
acclimated for one week. Urinary microalbumin and blood glucose levels were measured weekly in both db/db and db/m mice.
Successful modeling was determined by significantly higher microalbuminuria in db/db mice compared to db/m mice and a fasting
blood glucose >16.7 mmol-L™". The 30 db/db mice were randomly divided into five groups: the model group, the irbesartan (IBN)
group, and three DSS dose groups (low-, medium-, and high-dose DSS groups, administered at 16.77, 33.54, 67.08 g-kg'-d”,
respectively). Additionally, the six db/m mice served as the normal control group. The IBN group received irbesartan at
0.025 g-kg'-d' by gavage, while the three DSS groups received DSS at 16.77, 33.54, and 67.08 g-kg'-d' by gavage,
respectively. The normal and model groups were administered with an equivalent volume of normal saline by gavage. All
interventions lasted for 8 consecutive weeks. After intervention, serum creatinine (SCr), blood urea nitrogen (BUN ), urinary total
protein (UTP) , triglyceride (TG) , and low-density lipoprotein cholesterol (LDL-C) were measured to evaluate the therapeutic
efficacy of the treatments. Renal histopathological changes were observed with hematoxylin-eosin (HE) staining. Western blot was
used to detect the protein expression of silencing information regulator 1 (SIRT1) , hypoxia-inducible factor-la (HIF-1a) , very
low-density lipoprotein receptor (VLDLr) , and cluster of differentiation 31 (CD31). Real-time fluorescence quantitative
polymerase chain reaction (Real-time PCR) was used to detect the mRNA levels of HIF-1a and VLDLr. Immunohistochemistry was
used to observe the expression and distribution of HIF-1a and Caspase-3. Results: Compared to the normal group, the model
group showed significantly increased SCr, BUN, UTP, TG, and LDL-C. HE staining revealed glomerulosclerosis, mesangial
matrix hyperplasia, capillary loop distortion and thickening, with extensive inflammatory cell infiltration. Protein expression of
SIRT1 and CD31 significantly decreased (P<0.05), while HIF-la and VLDLr protein and mRNA levels increased (P<0.05).
Immunohistochemistry showed increased expression of HIF-1a and Caspase-3 (P<0.05), indicating hypoxia and apoptosis in renal
cells. In all treatment groups, SCr, BUN, TG, and LDL-C were significantly reduced compared to the model group (P<0.05), and
UTP was significantly improved in the medium-dose DSS group (P<0.05). Renal tissue structure and morphology were improved,
inflammatory cells were reduced, and no vascular hyaline degeneration was observed. SIRT1 and CD31 protein expression was
elevated to varying degrees compared to the model group (P<0.05), while HIF-1a and VLDLr protein and mRNA levels decreased
(P<0.05). Immunohistochemistry showed reduced expression of HIF-1a and Caspase-3 in all treatment groups (P<0.05), with the
most significant improvement observed in the IBN group and medium-dose DSS group (P<0.05). Conclusion; DSS can
effectively ameliorate glomerulosclerosis and lipid deposition in db/db mice, and its mechanism may involve the SIRT1/HIF-1a/
VLDLr signaling pathway.
[Keywords] diabetic kidney disease; db/db mice; Danggui Shaoyaosan; glucose and lipid metabolism
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Bl W) S Y 4 B2 5L s A ofE (15 TACUC-
HPHCM-2024024)
1.3 254 DSSATr A iR I 9 g (b AR Hr
25 ORI R A BR 2 AL 5 240201) , AT 48 g (]
At 36 B2 Mk e 0y A7 BR A | L ik 5 240302) IR % 12 ¢
(BT TR P 250k B T4 FR 2 | L dit5 240302)
FIAR 12 g db 285 24 251 A5 BR 2 A L dit 5 240105) ,
N7 24 g ([ 25 SR A sl b v 25 45 BR 28 Al L ik 5
24010810) , 715 24 g At 25 2425\ A FRA AL 45
240301) . kA # A WAL hEBE b2y by, IR &
)AL H s 24 K 2 5 — B 5 B 24 27 3 Bl 3 A A B
WA E Y R IE M . BRI B — RUE K FR 2R
W BNR A G BT RZGHLN A 8 f5 R B 2l 7K
R 1 h, S R 2 K6 2 RIS 25 A IR MR 4
LWL, T 4 CEM T I-AE -
1.4 U S5 I0EE 4% 2 0 H R 11 5 (22 Zs R
FeABRA T, 55 BL5391) ; I K &R -JH 40 (HE) e 4
WA &CESREYH ARG RAR, 85 C0105S) ;
95% L BE  E K W OR (R (R E T K KAk 223k
A BR 2w, 5255 4 Bl 1001-0043,1001-1320,
1001-0220.,101502-0116) ; HPE# 2 (b 50 % € 5 R
AR AT, %S G8590) ; RNA Jilg 11 1 7 | 3 /1
RNA(miRNA ) 3L B 5 ) 1 1 2 A il 5 2052 i (Real-
time PCR) A & (ZE TAMRHE A BRA R, 58457
514 R8061.B532461) ; VLDL %% & (VLDLr) 40 {4 .
HIF-1a P14 ( 35 [F Affinity Biosciences 23 # , 7% 5 4
%] A DF13667. AF1009) ; 8- AL 8l & 1 (B -actin) .
SIRT1 B AR i %0 Ak 4 i (HRP) 45 32 19 Ll = Bt 4 e
PERRHE M1 G(1gG) Z i BEHUIR (R A YR A R A
"), 5% 5 4> 9 o~ EM21002, ER130811, HA1001) ;
TRIzol 24 fif W (78 BR A /R BH B A PR 53 4E A A, 4%
515596026) ; R E H (UTP) K k7 & (A4 R EK
AW LRI E A R, 585 240225)
FastKing One-Step gDNA Removal and cDNA
Synthesis SuperMix ( K 2E LB A R4 |, 58 %
KR118) ; TG £ M i 7 & K = A (BUN) W it &
LDL-C W 5 i 50 & (Fa ot i AR ) TR R 52 T, 4%
4y Bk A1102, CO13-2-1, A113-1-1) 5 1fii WL A&F
(SCr) M 7 1257 & (D 50 & PR A s S A PR A |, 5%
5 OSR61204) ; CD31 HL A (R BT % ww A= W) )
FeA R AL 585 28083-1-AP) ; Ju UL 70 40 K (#FIL
e 250 ey A PR w1 25 E - H20030016 , FLA%
75 mg/F ).

YP-B AL KOV (1 ) RALES B A R A

F]); TGL-16¢ % & 2 B0 AL (11 2 5 B2 AU T
5) 3 BS-200 B4 [ B0 A Ak 43 A AL (BRI I8 B A= ) B2
7 HL T A A BRAS R ) s HM32 2O ) B HL (58 Bt
IRBHE AT BN 71) s E0990 R Fr HL (28 2 KA 4%
ARA RN TS ) ; Tissue-Tek® TEC 6 B 4 HEHL (#21E
BE 7 R AT BR A ) s HP300 B i K WL GARE R 2B )
FAR A A BR 2> 7 ) ; Eclipse Ci-L AY 1F B G40 1R
B ( H 48 Nikon 22 &) ) ; TC1000-G A PCR & A
o BE 3G A (D 1524R AL B Ve VR 250 L (R e B2 97
B A BR 2 H] ) ; DYCZ-40D B 4% . DY Y-6C %!
KA (JE R — YR A R A A o

2 FHik

21 S KA dEM MR SE LR, A A
db/db /N B L db/m /Dy BRUBR TR AR A I bE DA
db/db /N ERUIR P i E R H K & & B3 S T db/m /)
L, Ho 25 i M8 =>16.7 mmol- L) 5 #5817
B ALK 30 2 db/db /N BRUBE HL 23 S B AL A, I DL Y0 3H
H(IBNA),DSSHL . ih il wmdl, BdeH, 6 2
db/m /NRAE R IEF A . W45/ 5 A (70 kg) 15T
Y R S B /D BV R, L DSS 1Y
IR0 2 A Ay e PR 55 A0) &, o 3R £ 0 g ) £ 2 53 )
SRR G 245 R 4% . 2, DSSAR P LR A
AR YR B 16.77.33.54.67.08 g-kg'.
IBN 445 ¥ 0.025 g+ kg'-d" IBNEH ,DSS 4 7 i 41
I 4y 16.77.33.54 .67.08 g-kg'-d'DSSHEH | IE
L MRV o T AR R B IR K E L 33 B
B 8 JH .

22 MEARE S8 JAE & H/ DR AN S
1% 1% 2 LY 22 413 W (40 mg-kg™) 52 it JBR 9 , Bl /5 188
b MR BRCR MR B AS . ML W& 2 h, 7E 4 °C AT
PL3 000 remin” ( B .0 ¢ 42 10 em, F [[) & 0
15 min, 43 & I35 J5 W& FIE W, BT -80 °CR R4
FE o B A% SOOI B U, A 20 ) 5 )] LR 07 5 7 s
A2, A A B AR K ok I DA E AR T R T K 4y L il
S I = R R X157 B AN & o = A i A
BT 4% 22 WP [ e T4 200 B O B0
Z2 N G i ARSI, A T VR AF A PO TR AR
WIRAE G 5% % 2 -80 °CUKAH IR 77, Fl T Real-time
PCR K % H H 9 E3l 15 (Western blot) %5 K U

2.3 SO0 /N B AT O IS B A S RRAE
K HOIR B0 B2 B AR A

2.4 EAetsbRAI g2 8 S D BRI

W 4 24 h PR W, B0 e R R UK A R O AR DU

UTP. R Wi 5 4% 20 /0 i i £ P 4 11 3 A AR
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I SCr BUN LDL-C, H v il i % Ak - 1o 481 4y ity ®1 3lME5

( GPO-POD)?ZEKTL\?W TG Table 1 Primer Sequences

2.5 PFEZESUR AR LGS BT 2 U4 A0 0 bkl FFAI(s'-37) K% /bp

)ﬁﬁ] H_ , é’é ﬂj‘ﬁﬂ%&ﬂ( ’ﬂjﬂlﬂ , ﬁj\%ljﬁﬁ—‘ HE ﬁé @‘ . Fﬁ HIF-la % ACCTTCATCGGAAACTCCAAAG 228

J& TE G2 TR T W 5% 4% 21 IDE 2 L0 g B 2 AR
1k, FAEE G I PR AN E S B 45 I .

2.6 Western blot £ #lll /]y B & 41 21 b SIRT1  HIF-
la . VLDLr 206 # 31(CD31) 8 H /K F  HL-80 °C
PRAF I B 2L, I A B W 753 21 9% ,4 °C .12 000 1+
min” &0 10 min 5 BEW , & 2 ik (BCA) I &
R o PO IS Sk Ay B, BEAE SR 20
pg, 80 V LYK 35 min (¥ 45 X ) , 120 V HL Yk 60 min
(B e) . MIKE G, VIR Z R K EE i 5
TG b 1 2 D — 9 £ %5 (PVDF ) [ 42 U 4 - 08 40K -
B - G - U8 A - 96 28 7 WL 2 e e B o B RIS 5% I
g 4= W5 & 4] 2 h, B-actin (1: 50 000) , SIRT1(1: 1
000) \HIF-1a(1:1000) ,VLDLr(1:1000) .CD31(1:
10 00)—¥i 4 °CHEF , TBST ¥ 3 5 M & HRP il
T H(1:50 000) % 1 h, TBST ¥k % 3 W, 5 1K 45
min, 55 A Image 14387 5545 K JE{H , DA B-actin
RS B AR A X Rk .

2.7 Real-time PCR gl HIF-1a . VLDLr mRNA 7K
S A 2H I ZH 22 50 mg, fin A TRIzol ik # 7t 43
SR IMA =AW B 0o 2 R HIE W . Bl
JE A JEK 2 BE L % RNA UUTE , fie o5 F G 1 G il 7K
7 RNA I o B R 4l 8 . RNA A 3 7% 5§
R e bR E RN AR R OB RNA 3% 5% 5% 5 cDNA,
Real-time PCR ¥ M : LA cDNA Jy 5 #z , B il [z v 44
L8 T PCRAU T 4% B E BB Jp AT 948 . i =
A 45 95 °cCHIAE M 5 min, Fifi J5 PEAT 40 416 R 03B
KIEAH (95 °C 155,60 °C 30 s) , f i - 47 45 it &
M1 o DL B-actin /E 4 N 2= FE K, K I HIF-1a,
VLDLr mRNA % %35 KF 4 588 10— b 5 #1748
M. BT 519 (HIF-1a . VLDLr) # g1 4= T 4=
P TR R A R AR, 5197 51 L3 1.

2.8 fg 2 U4k 2 ik A DN HIF-1a ., Bt X 2R H
(Caspase)-3  HUH 4125 4% 2 R W BEFE 2 A b
ALY A (4 pm) , B8 85 K AL 5 #4735 T B R &
5o RGN VR B S R T B P AR R S LN e
VYR, T I — Bt 5 U AR &2 N 4 cCaib . BH
W PR M AW S, R 5% A IV AR
(BSA) #f M 30 min, 43 5 % & HIF-1a (1: 100) F1
Caspase-3(1:100)—$7 4 °Ci % , HRP(1:500) —#i
FEE | h, Z KR (DAB) Wb 0,45 il )2 I

. 14 .

Tif CTGTTAGGCTGGGAAAAGTTAGG

VLDLr [} GGCAGCAGGCAATGCAATG 177
T GGGCTCGTCACTCCAGTCT
B-actin [ GGCTGTATTCCCCTCCATCG 154

Fii# CCAGTTGGTAACAATGCCATGT

I ST PR o S i T2 S o PR SN E [ /R L /I N7 N
HEE P M 1~2 min, 5 DK 5 B A Pk R
A, BB T W% HIF-1a Ml Caspase-3 ik , I3
MIE 5%, 2 A Image TAF 3 BT 8 58 10— b s
TG .

2.9 Siil:Jrik >R SPSS 26.0 .GraphPad Prism
8.0 M HEAT G AT 0 M o XHAF & IE B A BT 0
B EER DL x + s BB 0 T 22 5 MR 4 R 2
PN SE W& RN e T 24 R R ]
P 380 e/ 3 1k 25 R 1 (LSD) KR 30 5 45 7 25 1
55, #E4T Welch's J7 2293 M1 o AFF A IES 00 0 i &
PERLLA M(P,s, Py $i 38 , 41 18] 25 5 H 4% % FH Kruskal-
Wallis H 5 5 75 SR 22 ik B ge it Ve e, iF
— % FH Bonferroni I IEHEAT S G WP 081 . LA
P<0.05 F R A S,

3 &R

3.1 DSSXf db/db /Nl — A B2 25 2 8 S
J& 5 1EF 41 R, SR /IN BN B B W R AIG, R
SEWEAR KGR BE B R BRI K IER L,
45 2 J5 5 AN BV T VRS Bl R R, RS A8,
B R, BE RSN M B A NER
O A S fih J SR W W, TG A IR T L ) T O
75 X3

3.2 DSS X db/db /) Bl TG . LDL-C 8 ¥ 7K °F Y 5%
M 55 0E R A He R AR R ZH /N BRUIMLYE TG . LDL-C /K
B Tt R (P<0.05) ; SRR 3, & 4 25 41 TG
LDL-C 7K B i F [ (P<0.05) . 475 IBN 55 DSS
] A R db/db /b RIBAC I 2 AL . W3R 2.

3.3 DSSXfdb/db/NEL SCr.BUN UTP Y411 5
IE R R ARV AL /N BRIl SCr BUN \UTP 7K -
5 T 35 (P<0.05) ; SRRV LG, 4% 45 25 41 SCrr,
BUN W] B A%, 22 5 B A 423t 5 22 L (P<0.05) ,
DSS 1 5 5 240 UTP W] W B AR, 22 57 B g it 2= 2 L
(P<0.05). WL3K3.
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%2 DSSxtdb/db /MR TG LDL-C BIEHE (X+s,n=6)
Table 2 Effect of DSS on TG and LDL-C levels in db/db mice

%3 DSSXfdb/db/MR SCr.BUN.UTP B M (¥+s,n=6)
Table 3 Effect of DSS on SCr, BUN, and UTP levels in db/db

(X+s,n=6) mmol-L"’ mice (X+s,7=6)

25 Fit/g-kg! TG LDL-C A5 FlH/g-kg!' SCr/umol-dL”' BUN/mmol-L" UTP/g-L"'
A 1.87+0.51 2.09+0.98 WA 8.54+0.84 7.41£1.17  0.53+£0.33
H 70 25 3.84+0.66" 10.80+1.97" TR 18.1942.14"  15.31+2.89"  1.37+0.66"

4] 2) 2)
IBN 4 0.025 2.1520.50 7.12£2.24 IBN 41 0025 1337084  823+1.082 0.79+0.28
DSS {5 ik 20 16.77 2.72£0.39” 8.94::0.88” ” )
DSS{t  16.77 14.49+1.01 9.15+1.99 1.09+0.35
DSS ik 21 33.54 2.1140.30” 7.43£1.31% o
DSS il  67.08 2.79+0.61" 8.30+1.50" DSSH 3354 13.66£0.99”  9.72+2.68%  0.60+0.21%’
V5 I ALV P<0.05 3 SRR AL H B Y P<0.05( 3 3 ) k4
DSSE 67.08 13.88+1.41%  10.03+2.14”  0.93+0.37

3.4 DSS X} db/db /NEEZHSUR N PR AE HE %

AR BN IEH /DR /DR, BN
EREIT R4, R TR Y 5K, B /N B B0 HE
SIRESY o BRI ME /N EREE AL T, ) LR B
O OR AL TR T R A O R A AR A
Jis P € 18] 504 R S8 7k L 400 A A A i R 00 . 4%

74k 4

A5 25 41 B R /INER R BR IE R B o R 1
Az Yl 5 8] 5T 9 RE 40 IR AT T 28 L R LI I Y
B /NERE AL . DSS Xt db/db /)y U 20 40 /N sk B 4k
52 e DL 1.

WA EH A BB CIBN 4 ; D-F.DSSAL i ) i 4l (&1 2-FE 4[] ) o Bk B /NER Z2 B3 T 9™ 7k T 405 30 =6 40 1t 35 33 i B Jm) #79
T AL B8 R i g 2 1 J2 AR 4515, B O Kimmelstiel-Wilson 25 35, /& DKD B9 47 1iE 14 5 # ik 28

E1 DSS3Fdb/db/NR S HR E/NKENHF N (HE, x400)

Fig. 1 Effect of DSS in glomerulosclerosis in renal tissue of db/db mice (HE, x400)

3.5 DSS Xf db/db /) B 41 21 SIRTL, HIF-le,
VLDLr.CD31 & [ &E MM 515 4 i, B
1 28 /N B HIF-1ao. VLDLr 48 [ 26 35 9] & F+ 525 (P<
0.05),SIRT1.CD31 & 1 3R ik W] W FE AR (P<0.05) ;5
PR 2H L #, 4% 45 25 40 HIF-1a . VLDLr 25 1 26 14 W]

i [ A% (P<0.05) , SIRT1 & 1 £ 5 8 B J+ & (P<
0.05) , & DSS Ik 7 & 41 , HoAth 45 25 20 1) CD31 4K 1
RBAFI BTG, 2% A58 L (P<0.05),
Hr IBN4 . DSS il il s B . W
#*4 K2,

#4 DSSxtdb/db /MRS AL SIRTI HIF-1a . VLDLr .CD31 & BRI # N (x+s5,n=3)
Table 4 Effect of DSS on SIRT1, HIF-1a, VLDLr, and CD31 protein expression in renal tissue of db/db mice (x+s,n=3)

21 51 /g kg SIRT1/B-actin HIF-1a/B-actin VLDLr1/B-actin CD31/B-actin
1EH 4 1.0140.15 0.18+0.02 0.16+0.02 0.97+0.13
H 10 2 0.17+0.02" 0.98+0.13" 1.02+0.12" 0.28+0.02"
IBN 41 0.025 0.86+0.12” 0.40+0.06> 0.33+0.03% 0.81+0.10”
DSS AL & 41 16.77 0.39+0.10>> 0.80+0.10>> 0.68+0.08> 0.41+0.08>
DSS 4 33.54 0.78+0.12>% 0.38+0.05>% 0.33+0.03% 0.80+0.13%%
DSS 41 67.08 0.46+0.07>%% 0.66+0.07>> 0.560.04% 0.52+0.09%%%

0 5IE 4 R U P<0.05; 54K 4 H 45 2 P<0.05; 5 IBN 4 Fo 5 ¥ P<0.05 ;5 DSS AR #1420 [0 %8 P<0.055 55 DSS o 4 20 L 48 2 P<0.05

(F5.%£6H)

3.6 DSS X db/db /N B 'H 41 4 HIF-1a. VLDLr
mRNA £ XM 5 F & 41 &, B RL4] /) i)

HIF-1a. VLDLr mRNA % 5 W] & JI 75 (P<0.05) ; 5
BEARIZH 48, 4 45 25 2H HIF-1a mRNA 3235 B i A%

.15.
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%5 DSS Xt db/db /R 5 8 42 HIF-1a. VLDLr mRNA % i% B9 5
96 kD
VLDLr 2 W [ M(P,,P,.),n=3]
Table 5 Effect of DSS in HIF-la and VLDLr mRNA expression
Sirt1
110 kba in renal tissue of db/db mice [ M(P,,,P,,) ,n=3]
1 7 b
HIE-1¢x 120 kDa 151 . HIF-la VLDLr
/g kg
— EH 4 1.14(0.88,1.19) 1.07(0.96,1.08)
- S s 130kD
? R4 58.69(58.35,61.83)"  283.66(279.14,290.02)"
. IBN 4 0.025 4.52(3.46,4.55)” 20.55(17.26,24.91)%
factin e—————— {2 kD t ( ) ( )
DSSAE 16.77 12.89(12.05,14.80)>%  268.35(263.18,282.37)%
A B C D E F il A
2 BRANR'S AL SIRTI,HIF-1a, VLDLr.CD31 E B £ & DSSH 33.54  3.72(3.59,4.12)>% 25.90(22.78,28.34)Y
ik 4k 2
Fig. 2 Electrophoresis of SIRT1, HIF-la, VLDLr, and CD31 DSS# 67.08 10.79(10.50,11.15)*>  79.23(77.53,81.98)>>%
2l
PILE=EN

protein expression in renal tissue of db/db mice

(P<0.05) , IBN 41 fl DSS 1 . & 7 & 41 VLDLr
mRNA ik B 5 B % (P<0.05) , Hirh IBN 41 . DSS rf
# &40 HIF-1a . VLDLr mRNA %3k ] . F &, 22 57
HA G5 X (P<0.05) ,(H —F Z [ 2% L5t
R, WES,

3.7 DSS X db/db /)N L' 4141 HIF-1a ., Caspase-3 1Y
ik B finy g RpEd b 4 5/ HIF-1a 75
TE AN RUE A KA AR A A, 5IE
HUL R B AL /N US4 20 HIF-1a 235 01 1 3
58 (P<0.05) , HPE (S5 20010 T B /N R SO /NS
B N AN R R A A% L R 2 T LS S AR A A
b #5844 408 G 9 /b, HIF-1a 36 35 W W F% IR (P<
0.05) , IBN 41 9 55 fx W] i (P<0.05) . VL% 6.1 3,
1 PE Caspase-3 7EREHU 2] el 1P ) R I8 E T AE A
T BT AA A S URLDIR SR E M et SRR
b3, 45 45 25 40 BH M 15 5 58 B 0 55 , HIF-1a 35 W]

& AK (P<0.05) , DSS H | 75 ) 42 41 e 5 B T W

(P<0.05). W6 .k 4.

£ 6 DSS3tdb/db /MR S A4 HIF-1a, Caspase-3 FiA B0 [ M
(P, Pys) ,n=3]

Table 6 Effect of DSS on expression of HIF-1a and Caspase-3 in
renal tissue of db/db mice [ M(P,,,P,;) ,n=3]

IE
2151 ?ﬂi_l HIF-la Caspase-3
/g kg
TEH A 0.99(0.98,1.02) 0.97(0.92,1.06)
F 0 2] 8.83(8.44,9.24)" 13.41(13.11,13.64)"

IBN 41 0.025  0.78(0.72,0.81)” 1.40(1.38,1.55)?

DSS{& 16.77 2.01(1.94,2.10)*% 3.90(3.84,4.05)>%
7 41
DSS'f 33.54 1.11(1.08,1.12)>*%  0.56(0.53,0.59)%>%
7 41
DSSTH 67.08 1.46(1.42,1.50)>%%  0.69(0.68,0.73)%>%
3 41

B3 DSS3fdb/db/NRISHELR HIF-1a IRZER S AR (Fisdlfk, x200)
Fig.3 Effect of DSS on expression and distribution of HIF-1a in renal tissue of db/db mice (IHC,*200)

E 4 DSSXF db/db /MR IS LH L Caspase-3 IRIXR M (R4l 1k, *x200)
Fig. 4 Effect of DSS on expression and distribution of Caspase-3 in renal tissue of db/db mice (IHC,x200)

4 itig

DKD J& 4 PR fie H LAY G A T &R 22—, VA

.16 -

BEAT IR 'E DI RE IR (A H IR AE /NBREE AL Dy 3 2
fiE™ . DKD &M HL & Z P A AR R, Horh
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o IR A B e A D IR B R R AR OE  B L IR AR
I ZEELA7E DKD i Jig rp 9y 78 OG5 A €, 36 0 1B IUE )
B G S H DORL (I TC TG %5 ) K HoAT A= 1Y fg 35 7
Fi5" . DKD iR B 1k B 10 R A R BRI
Jig AR 25 AL 5 | & 1 B 22 ol AT B 6L 45 L 9 E S NE
R T A AL R N

SIRT1/HIF-1a/VLDLr {5 5 i f# 19 2K 9 4 GIE 58
5 DKD JEFPE % V)M ¢ , SIRT1 ik F i 53 2 HIF-
lao Z Tk ALK 7Tt &, 3E 1 #00& VLDLr 4 5 19 R 2
FER B, ) B PN T A AR A 2 A S
o VA i SR I R AR T B B R E DR T R,
— B R AR 38 LR R L AR SR
FH db/db /N BUE S 5230 X 4, B TEAR JE 4 07 DSS X
DKD (3G 97 HLHI o 122455 78 PR 98 2R =2 {4 35 PR 2 728 T
H AT 2 RIBE DR o HO Bk SR f 5 N8 2 7
W PR 97 1= B AH B, db/db /)N BRGE H 7E 8~11 J i 1)
SR JE S DKD. T 3X 2ERE1E , db/db /N B 2 BH
DKD ff 55 iy AR S ) B AU . BF 58 45 2R Bl 7k, DSS g
% b 2 236 db/db /N B TR 3l TR TR AR R,
(R = WANE= S-S U 3T ) N AT Al 7 - = | b 9 R 2
B I B A 1

b PR 955 "B I 5 9 v 1 5 45 5 12 97 46 RS (2024
QDRSS N TR N LR L VST R R <3 I I e
AR MR 22 IO 5 SR FH 2% AT I R A e ik
TR T HE PR I e A B S T AL T AR 2 B
S0 SE FE W], DSS AT #03E DKD i #gE & , H ML AT
il 3 2ok I 95 T R T Ak AR 1 (AMPK) /i 3L 30
Yy 75 155 Z#E 1 (mTOR) \Notch 5% 4k A4 K o 1--
B, (TGF-B,)/Smad % £ 7% {5 %5 i f 90 ] 5 /N -
FZ - 18] 5T % A CEMIT ) ol 5 401k 107 085 R R 2 I 56 A
SN LT M o an AT 2 (BT B R S HL A B LR
Yk RIS Z EIR

e RS, SIRT 1 23K N I, i B FEX sl 4005 =
K HIF-1o B4 A T, 2 47 HIF-1a A% 5% 07 I 300
TR LA 51 & IR A E g A SIRT LR R 4
Tk Je it V2 4 — A% 1 R (NAD* ) Ml M 5 2 kAL i , 78
B IE A= B e h 5 2 E R AR 9T RE AR
VAL N R AR 4E R B /N ER SO NV B A A AR
Ao it HIF-1a 0 LB K | BEAR RS S 06 v A
7 el % o W R 45 R B /N 1 B2 EMT 40 Jfd oh 55
JRUT R0 AR RS v AR 4 /N B SCr.BUN
TG.LDL-C & 3 F+ & , B Ty BE 52 64 14 [7] B 77 76 g AR
L, TR s DD A b B ) DKOD g B 2% 4
i : Kimmelstiel-Wilson 25 15 , 3f 0] W' /NBR ) 72 JE

K, FR I B L B R KGR I
T K T A1 LIS, 3k 5 DKD £ it i A% 35 5 % 0
WEFE A 98 A0 — 3. 38 2 X FEAIL I ) i 9 T R B, A
U ZH /N BB U 2H 240 o SIRT 2K 1 28 3k K OF i 3 1
G, [ Il P9 R AR 7 CD3 1 I R L R LT
R i # , $2 % 3X Ff A8 b 5 HIF-1a F1 VLDLr 6 3k &
B S5 W T R A I X L, 4R R B L 2 A T A
i B 07 8 S IO AN IR AR S S R R ) P B A i )
55 1 AR T2 [ F Caspase-3 £ 4% il 20 rp i) 1o &
PG, — R T RS E . 4 IBN & DSS il
Jei B R TR AR AT A AR B 9 2% %, SIRT1.CD31 &
H R IR A A A e B2 42 71 HIF-1a . VLDLr 2K
M M mRNA KN R o 2040 48 7 45 46 245 41 HIF-
la, Caspase-3 ik Jd /b, Hor IBN 41 J DSS 1 5 i
AP R I B AR S R 2 —
Mk, 29 DSS ] fig i i SIRT1/HIF-1a/VLDLt {5 5
i, 23 DKD /N BRI A1 35 6L, 0l B AL 22 5 #
P, G2 ik B /N BR T 1 255 B

Zi I, DSS ¥ UFE 32 %F db/db /)y BRUEE E A AR 4
Y&, W] 2% fif ' /N BR 6 4k, P AE 5 SIRT1/HIF-1a/
VLDLr {55 53l A1 56 , y DKD By & #2446 1 57 5k .
A T 45 A AR AL 2 4 B DSS X E A 5 AR
IR, F IR AFR R HL 5 SIRT 138 #1938 B AEF <
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