5532 B4 17 W) FEXRAFFERE Vol. 32,No. 17
202649 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2026

KE H 5 7 i SIRT3 2% Bk ps3 o 3% 1% 1k 15 IE s
AT I HL

/E;gkﬁ 1,2 %}:;g 1* ii”% 3,4,5% ﬁl@fii 3,4,5
(1. REAAHEKF WEEZFRER, R 430064; 2. HIFEH KT, KX 430065;
3. AL PER, R 430061; 4. HALPFPEZRKFE WEBEER, FX 430061;
5. FEHAFRE, KL 430061)

(HE] B8R 8% ik 0B A5 88 15 7 3(SIRT3) 25 Z kAL g 25 11 p53 Wl 4% 18 1k ' JUE 995 (KD ) Bk BE T~ 1Y
YERIBLE . 5% s 7RI N 5236 b, 0.2% Jit I 04 fa] ) 0 35 2 <7 CKD /) BRUBEHY 65 72 2 C57BL/6 /N BRBERL 23 S 25 1 4, BB 4, K
HHBE 7K P m A E41(0.975,1.95.3.90 g-kg!) M VP H 4 (0.025 g-kg') , BEdl 12 H o K01 75 JR 2% 4 (BUN) 1 LT
(SCr) PEAL B T B 95 A F D40 (HE) o AR -5 K (PAS) F1 5 F (Masson ) 3 (o PPk 55 995 B 5 4 228 41 AL AG T P 21 80 T 280 )i I
I (Col 1) ) i J5 26 19 (Col ) Al - F 33 LWL B 26 11 (a-SMA ) 22 35 PFAG B 2T 4 Ak, ; it 156 0 22 1% BF ) < 125 (ELIS A ) 46 ) 1,
T8 JOE KT 8 SR 88 R T - TNF-a) 4T A 3 -18(TL-18) « (AT 3 -6 (TL-6) WAL S AE SR 5 L € 75 46 0 8 4T 4 o 1 i
(SOD) . N —FE(MDA) 4+ bt H K (GSH) K B 41 20 504k /K P27 Al Jig i ok 4804k 0 2k A3 7K OF 5 28 11 e 928 B 38 7 ( Western blot) ki
/N B SIRT3/p53 15 5 i 5 Lac-p53 M4 Bt H Ik i 4 AL 6 4(GPX4) B H Kk K ¥ o RSN o, R 307 7T (Erastin) 35 &
HK-2 41 M RSB TR R, 53 S 28 VAL A2, R H R0 & 25 W AR b i R s 20 (15 O BRBE ML 432 34, 14l 5 1, 430l 4%
0.675.1.35.2.70 g+ kg B il % & 25 178 ) MM FE -1(Fer-1) 2 (5 wmol- L) o 5% I 4H i 38 78 5 % P46 -8 (CCK-8 ) 1 A il &4
JHLAF- 3 2, 0 % Erastin i A58 K KB H F0I7 & 25 035 17 97 e 77 1 ; Western blot K Il SIRT3/p53 {5 53l i Lac-p53 Fll GPX4 #H H
TR e v L R pS3 S 1. FER AN SEE P, 525 L4 R AL 2]/ U BUN LIl SCr /KT 8 25 7 i3 (P<
0.01) . B R BER05  & , B LT g A . N B Stk R ARISE S AL B3, BN SOD \GSH W W Ik, MDA | Bl gk & it W
FF R (P<0.05,P<0.01), SHALL L, KRE H R GMIE TR, [iRHEFR8 0 B 38 (P<0.05,P<0.01) . IS, 548
P 2H T, 50 50 20 HK -2 40 i 73 R 35 AT, 31 07 2t 0.4 umol- L™ Erastin S 5 A3 S 50 4, 8 0 4 38 H 2037 & 25 135
AR R, SRIANAE AL, KO T R A 2 T 2R A AR I R ] T e (P<0.05,P<0.01) o MLEIBFE R, S a4t
BN AME 2] SIRT3 \GPX4 i 1 K W BEAIK, p53 \ac-pS3 R A K pS3 4% 5 v I (P<0.01) . S L, K
W B T WG LR 33k S 5 0 A8 A0 5 W] B 5 4% (P<0.05,P<0.01) . £538 : 8 1 5097 f i 12 0% 375 5 (19 CKD /N LRI
Erastin 5% 19 HK-2 41 04k 58 723 BA (R VE F L, FEPL I 5538 1 SIRT3/p53 553 B K R ST FE T80 A 06 o

[Eaim] KEH&G, @SR, SIET; VUGBS N7 3(SIRT3); % LMk

[hES2E] R277;R285;R289 [XH#RIRE] A [XEHS] 1005-9903(2026)17-0059-11

[doi] 10.13422/j.cnki.syfjx.20252436

(M4 YRk ]  https:/link.cnki.net/urlid/11.3495.R.20251211.1744.002

[MEHRBA] 2025-12-12 14:11:05

Mechanisms of Dahuang Gancaotang in Improving Ferroptosis in Chronic Kidney Disease
through SIRT3-mediated Deacetylation of p53

CUI Mengdi'?, AN Yi", WANG Rui***, XIONG Zhili***
(1. Geriatric Hospital of Wuhan University of Science and Technology, Wuhan 430064, China;

[KFBEH] 2025-09-14
[(E€THE] RO DAEZE 2023 45 d E 2GR0 H (WZ24Q05) 5 K H ARl 2% 5L 4 W AR B & 10T H (82405273 ; WAL 44 v I 2448 LR
B2 RHIFIR H (2Y2025L243) 5 W16 A 11 SR BL 4 k4 2024 4R BE G 3L 42 101 H (2024AFD299)
[E—1EH] @& WA, NS b B2 B R U5, E-mail : 879154365@qq. com
[BEES] 2R Wi, IR0, N5 b 2 25 B34 B R Y BT 52, E-mail: 20961691@qq. com;
T L A AR BRI, T BS 2 B A RS 19 5T E-mail : wangrui@hbhtem. com
. 59 .



532 B 17 HESSEFFFHRE Vol. 32,No. 17
202649 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2026

2. Hubei University of Chinese Medicine, Wuhan 430065, China; 3. Hubei Provincial Hospital of
Traditional Chinese Medicine (TCM), Wuhan 430061, China; 4. Affiliated Hospital of Hubei University of
Chinese Medicine, Wuhan 430061, China; 5. Hubei Research Institute of TCM, Wuhan 430061, China)

[ Abstract]
chronic kidney disease (CKD) via silent information regulator 3 (SIRT3) -mediated deacetylation of tumor protein p53 (p53).

Objective: To investigate the mechanisms by which Dahuang Gancaotang (DHGC) alleviates ferroptosis in

Methods: In vivo, a CKD mouse model was established by feeding a 0.2% adenine-containing diet. Seventy-two C57BL/6 mice
were randomly divided into six groups: blank group, model group, DHGC low-, medium-, and high-dose groups (0.975, 1.95,
3.90 g-kg'), and valsartan group (0.025 g-kg'), with 12 mice in each group. Renal function was evaluated by measuring serum
blood urea nitrogen (BUN) and creatinine (SCr). Renal pathological changes were assessed using hematoxylin-eosin (HE) ,
periodic acid-Schiff (PAS) , and Masson staining. Immunohistochemistry was used to detect the expression of collagen type
(Col) I , Collll, and a-smooth muscle actin («-SMA) in renal tissue to evaluate renal fibrosis. Enzyme-linked immunosorbent
assay (ELISA) was used to measure serum tumor necrosis factor-a (TNF-a), interleukin-18 (IL-18), and interleukin-6 (IL-6) to
assess inflammatory responses. Colorimetric assays were used to determine superoxide dismutase (SOD) , malondialdehyde
(MDA), glutathione (GSH), and renal total iron content to evaluate lipid peroxidation and iron metabolism. Western blot was used
to detect the protein expression of the SIRT3/p53 signaling pathway, acetylated p53 (ac-p53) , and glutathione peroxidase 4
(GPX4) in renal tissue. In vitro, a ferroptosis model of HK-2 cells was induced using erastin. Cells were divided into six groups:
blank group, model group, DHGC-containing serum low-, medium-, and high-dose groups (15 rats were randomly divided into
three groups, n = 5 per group, and gavaged with 0.675, 1.35, 2.70 g-kg' to prepare medicated serum) , and ferrostatin-1 (Fer-1)
group (5 pmol-L"). The cell counting Kit-8 (CCK-8) assay was used to determine cell viability and to screen the optimal
concentrations of erastin and DHGC-containing serum. Western blot was used to detect SIRT3/p53 pathway proteins, ac-p53, and
GPX4 expression. Immunofluorescence confocal microscopy was used to observe pS53 nuclear translocation. Results: [n vivo,
compared with the blank group, the model group showed significantly increased BUN and SCr levels (P<0.01). Severe renal
pathological injury and aggravated renal fibrosis were observed. Lipid peroxidation and iron metabolism disorders were evident, as
shown by significantly decreased SOD and GSH levels and significantly increased MDA and renal total iron levels (P<0.05,
P<0.01). Compared with the model group, all the above indices were significantly improved after DHGC intervention in a dose-
dependent manner (P<0.05, P<0.01). In vitro, compared with the blank group, HK-2 cell viability was significantly decreased in
the model group. A concentration of 0.4 wmol-L" erastin was identified as the optimal induction dose, and high-dose DHGC-
containing serum was identified as the optimal treatment condition. Compared with the model group, cell viability was significantly
increased in all DHGC-containing serum groups (P<0.05, P<0.01). Mechanistically, compared with the blank group, protein
expression of SIRT3 and GPX4 was significantly decreased in both in vivo and in vitro model groups, while p53 and ac-p53
expression and p53 nuclear translocation were significantly increased (P<0.01). Compared with the model group, these changes
were significantly reversed after DHGC intervention (P<0.05, P<0.01). Conclusion: DHGC exerts a protective effect against
adenine-induced CKD in mice and erastin-induced ferroptosis in HK-2 cells. The mechanism is associated with its anti-ferroptosis
effect mediated via the SIRT3/p53 signaling pathway.

[Keywords] Dahuang Gancaotang; chronic kidney disease; ferroptosis; silent information regulator 3 (SIRT3) ;
deacetylation
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Table 1 Effect of Dahuang Gancaotang (DHGC) on renal function indexes BUN, SCr levels and inflammatory indexes TNF-a, IL-18 and

IL-6 levels in mice (X+s,n=6)

215 /g ke BUN/mmol-L" SCr/mg-dL" TNF-a/ng-L" IL-18/ng-L" IL-6/ng-L"!
B EE 19.5240.97 1.2240.19 45.98+2.95 36.74+1.92 24.99+3.28
TR 78.99+4.02" 3.12+0.23" 150.20+5.75" 114.85+13.29" 77.68+6.54"
DHGC-L 41 0.975 67.09+2.77 2.82+0.25 138.77+4.56% 117.21+£12.22 69.90+3.03%
DHGC-M 21 1.95 50.26+6.57" 2.67£0.20” 122.33+6.47" 88.47+4.10% 54.17+2.35%
DHGC-H 41 3.90 43.11+3.87% 2.20+0.14% 90.09+3.60° 81.4244.92% 48.61+2.78"
givb i 0.025 39.91+2.80% 2.07£0.07Y 91.65+6.92% 80.38+6.81% 44.81+1.32Y

52 AV P<0.01; SHEE2H A Y P<0.05,VP<0.01(F2 K3, £ 5-£71H)
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Fig. 1 Effect of DHGC on pathological sections in mice (x200)
3.3 KEH & %X CKD /N BB 4 4R 2F 4 b bp i
Py Col 1 /11 Al a-SMA Y 5% 1 4 28 41 {45 R B
AL H A A R B A dE AR A Col T,

Collll il a-SMA ik I & i ; SR A4 L ¢, 4%

Yy 2y bR R R RO R AT 45 R

B, BH M 24 0K 3 H 3 B R ) T T Y A A
. 63 .
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CKD /N BB 21 2127 4k b dr 5 ) Col 1 | Col Il I
a-SMA 335, Hor 0 22 B K 8 1 53 3 5 A

Col |

a-SMA

55 B 24 450 45 A 35 DL B0 B AT 4 1l K R
e ILIE 2.

B2 AHEHZFHNREM Coll .Colll Fl a-SMA LRI FM (AL L, x200)
Fig.2 Effect of DHGC on expression of Col | , Collll and a-SMA in mouse kidney (IHC,x200)

3.4 K HF R CKD /NRE ALY 5 2k E T 18
Fr GSH.SOD MDA LK s 525 14l
Fb 85, 155 70 2 4804k B 848 b GSH . SOD 7K °F 1 3% f&
i, MDA | S8k % it i 3 TH 5 (P<0.01) 5 SRV L1
B, R AR ) 2 SOD Ml Bk K 7 R L 8 2% 22 F 41,

®2 XEHEHHINBREURHRKIETIERNOZIN (F+5,n=6)

REH FGAR b v 50 & 4 e S0 3H 20 2 RE W
W bR, 25 A ST o B L (P<0.05, P<
0.01) . KWK H 57 K &vh H 1 6E 2 3% 52
CKD /) BRI 8, 38 Bk AT T, HLA U0 40 R B i
HOSRAIE AL, L 2,

Table 2 Effect of DHGC on oxidative stress and ferroptosis in mice (x+s,n=6)

215 Fl /g kg GSH/umol- g MDA/wmol- g SOD/U-mg™ #/umol- g
7= [ 4l 2.82+0.13 1.46+0.10 155.30+11.54 21.40+1.94
H AR 241 1.63+0.12" 2.45+0.09" 112.52+4.19" 63.22+2.10"
DHGC-L 4 0.975 2.10+0.19” 1.94+0.12% 120.96+3.30 60.34+4.11
DHGC-M 4 1.95 2.13+0.18> 1.92+0.13% 130.39+4.49% 57.03+3.03%
DHGC-H %4 3.90 2.09+0.09” 1.93+0.06> 132.58+4.117 54.61+2.83%
H Vb3 4 0.025 2.12+0.05” 1.69+0.09” 137.69+4.23% 49.47+1.21Y

3.5 KR H B %% CKD /) B 4 41 SIRT3 . p53.
ac-p53 M GPX4 KRB WM 525 1A,
TR 20 /N BB 20 40 b SIRT3 Fl GPX4 B [135 35 i 2
FEAR (P<0.01) ,p53 S ac-p53 4 1 Rk 1 1 3 T &
(P<0.01); S5HRIRIZE LU 55, B R B H RE 7 (IR i 4 ok
UUEERTE =3/ WS N S R AN B S R R
T Wi )5 , SIRT3 fl GPX4 & I £ ik B % Ll (pP<
0.01),p53 5 ac-p53 Kik & TR (P<0.01), H KK
HRG 25 B s IR TR R . HRERE
B2, 4D 3 R 5 SIRT3/p53/GPX 415 5 18 B4 Y 1
SRR B B H R 3 v R A AR VD T BB 2
L3 5o H A T 7 CKD . W33 8 3.

3.6 A[E] Mk & Erastin 2 KB H 57 & 25 1035 %)
HK-2 40 i 1% S (52 CCK-8 3 4 I 45 R 8w,

.64 -

0.4 wmol-L" Erastin i75 7 HK-2 21 il J5 , 40 Jifg 7% 4 52
1) . 2540 o] O 422 30T o B ) vk B (1IC,,) (P<0.01)
T G 2 M R T TR I A 2 v R PR R
I, JE 2528 2R 0.4 pmol- L Erastin i75 5 HK-2
AR FET o TR AR, AR 4l 40 B TG 7 SE e 2 L, K
HE AR R 250G B Fer-1 3 8 1 3 04035 40 it
1 J1, Horh Fer-1 (997 200 A%, T 76 8 H 7% 25 10
TH A e AR S X A T T A A ) W O A
HAE hy J5 22 25 W) 36 97 F Bt (P<0.05, P<0.01) . UL
#4.%5,

3.7 K H ¥ & 25 MG X Erastin i75 5 19 HK-2 4
Jfi SIRT3 .p53.ac-p53 M GPX4FHEHEKLMENH 5
25 4 R, #E A 2H HK-2 41 Jfd v SIRT3 H1 GPX4 &
F #3583 B (P<0.01) , p53 & ac-p53 & H #£ ik
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#3 XKEHEFI/NR B SIRT3 . p53.ac-p53 . GPX4 EHRIXMHM (X+s,n=3)
Table 3 Effect of DHGC on SIRT3, p53, ac-p53 and GPX4 protein expression in mouse kidney (x+s,n=3)
20 51 Fl /g ke SIRT3/GAPDH p53/GAPDH ac-p53/GAPDH GPX4/GAPDH
2 M4 0.336+0.005 0.244+0.005 0.088+0.004 0.258+0.005
H R 20 0.072+0.003" 0.692+0.013" 0.335+0.007" 0.061+0.004"
DHGC-L 4 0.975 0.082+0.003 0.668+0.017 0.311=0.009 0.075+0.004
DHGC-M 41 1.95 0.110+0.005% 0.454+0.015> 0.211+0.014% 0.131+0.005>
DHGC-H 41 3.90 0.186+0.012% 0.310+0.015> 0.111+0.007> 0.170+0.008"
70 1H 4 0.025 0.121+0.005> 0.329+0.011 0.181+0.011 0.140+0.007>
F*5 XEHEFHM ErastiniF S5 HK-2 E NHIFIE (X £ 5,n=5
SIRT3 - © M B B 28kDa Table 5 Effect of DHGC on erastin-induced HK-2 cell viability
(x+s,n=5)
g g £ | 24151 Flhkig-kg' PR 0 I3 H1/%
P53 e D GNP SN S - 53 kDa
AL 0.150+0.002
- G - o
Kl 1.368+0.002 100.00+0.28
ac-p53 | WD S s 0 s 53D, A 21 0.816+0.009" 54.68+0.71"
DHGC-L 4 0.675 0.899+0.023% 61.50+1.96%
3) 3)
p— . S aer D GED @S 22 iD: DHGC-M 4 1.35 0.959+0.004 66.42+0.36
DHGC-H #4 2.70 1.043+0.049> 73.32+4.10%
Fer-141 1.061+0.012% 74.79+0.99%

GAPDH DD GRS . ;).

A B C D E F
B3 /NER'EHESIRT3.p53.ac-p53.GPX4 E QA RIAHE Ik
Fig. 3 Electrophoresis of SIRT3, p53, ac-p53 and GPX4 protein

expression in kidney of mice

#4 AEF 2 Erastin ¥ HK-2 FE B (X+s5,0=5)
Table 4 Effect of different doses of Erastin on HK-2 cell viability

(x+s,n=5)

41 51 A /pmol- L SEImOGRE 4N LTS F1/%
AL 0.154+0.003
2 H4 1.379+0.009 100.000.73
Erastin 0.1 1.329+0.042 95.92+3.43
0.2 0.926+0.031" 63.02+2.53"
0.4 0.820+0.041" 54.37+3.35"
0.8 0.490+0.005" 27.43+0.41"
1.0 0.247+0.003" 7.59+0.24"

52 A i Y P<0.01

Byl T 5 (P<0.01) s 5B AL LA, B R H 59
25 10T AR AR LA B 25 AN e R H R
GG IV B ) B 40 5 Fer-1 T 15 , SIRT3 Hl GPX4
EARBEE LA, 25846501275 L (P<0.01),
p53 5 ac-p53 iAW F F K (P<0.01), H K#EH®E
VR B R e IR YT R R R AR S R )
Jig J3 3k 4R b 4 5 K SE T 30 1 R, Fer-1 2035 GPX4

K (800 8 3 O T O B % 245 0 AL (R
SIRT3/p53 J ac-p53 MY A ¥ 4E FH 55 F & 7l & 4, 2
7% SIRT3/p53 Jf AF Fer-1 19 #: 1F JH # & . W
&l 4.3 6,

SIRT3 i S 0 S SRR s 28 kDa

|
P53 e D D SRS S S 53 (Do

2C-pPS3 L e SR s s s 53 kDa

— .—.4 22 kDa

GAPDH WS SRS S S SR e 37 kDa

GPX4 [

A B (¢ D E F
WA Z 4 ;B A4, C.DHGC-L 4 ; D.DHGC-M 4 ;
E.DHGC-H 41 ; F.Fer-1 41 (& 5[F)
4 HK-2#HHa 5 SIRT3.p53.ac-p53.GPX4 E A FRIL Bk
Fig. 4 Electrophoresis of SIRT3, p53, ac-p53 and GPX4 protein

expression in HK-2 cells

3.8 K H %X Erastinifs S5 19 HK-2 40 e 2k 56 17

I EN I 2 A, pS3 KR, AL

TEA R AZ v, I 1 Bl 2D 5 M 5T 43 A1, 1 GPX4 7K P88
. 65 .
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®6 KREHEFH HK-24M * SIRT3.p53.ac-p53.GPX4 B AR EMHI (x+s,n=3)
Table 6 Effect of DHGC on expression of SIRT3, p53, ac-p53 and GPX4 proteins in HK-2 cells (x+s,n=3)
20 51 /g kg SIRT3/GAPDH p53/GAPDH ac-p53/GAPDH GPX4/GAPDH
25 4l 0.807+0.007 0.717+0.007 0.113+0.002 0.337+0.003
A 2 0.163+0.002" 2.131+0.013" 0.759+0.003" 0.047+0.001"
DHGC-L 4 0.675 0.168+0.015 2.077+0.094 0.775+0.011 0.051+0.002
DHGC-M 4 1.35 0.409+0.003* 1.605+0.009” 0.378+0.003* 0.104+0.002”
DHGC-H 4 2.70 0.580+0.003’ 1.110+£0.007* 0.267+0.002*’ 0.183+0.002"
Fer-14] 0.413+0.003 1.175+0.007" 0.386+0.003 0.328+0.003

o SRS S A R, R Y A 1Y p53 i E TS
A% %E 007 2% 14 55 (P<0.01) , T GPX4 /K F W] . &
W SRR AL L85, 28 KRB H B3G9 ), pS3 B IR
K 55, A% N AR 3 s, GPX4 K F 3

Jin, X 5 Western blot 25 J JL A {4 3 — 35 ; Fer-1 41 %
B 5 K B B B 24 00T R R A A A Y A
p33 J H A A, N GPX4 K- s AR . L
Kl 5. %7,

Hoechst
10 um

GPX4
10 um

=}
w
w

Merge

B5 XEHEZNHK2H@MZBENHIER

10 uym
A B C D E F

QR (RPEDE, x400)

Fig.5 Effect of DHGC on distribution of HK-2 nuclear translocation (IF, x400)

R7 XEHEZHK-2 8 pS3 % N7 GPX4 FH R KBEMN
2IH (Xx+s,n=5)
Table 7 Effect of Dahuang Gancaotang on mean fluorescence

intensity of p53 and GPX4 in HK-2 cells (x+s,n=5)

21 51 Fl /g kg p33 GPX4
2 A 104.59+7.08 287.68+11.56
LR 4] 310.93+20.53"  103.88+10.13"
DHGC-L 41 0.675 222.70+18.40¥  161.08+15.42%
DHGC-M 41 1.35 169.26+9.76% 219.84+13.13%
DHGC-H %] 2.70 128.41+12.65"  245.82+25.77"
Fer-14] 121.26+7.20% 272.17+16.63Y

.66.

4 Wit

PR B IER © By A R R 3 TR PR,
WHLAE A% AT T BOA BR MR B A T T Bk A
RARMEF ", AT AR — R P PR 4 f e T
3, Erastin A% 0 41 8 &k 26 7 (9 2 A 1 B 5002 i
Fer-1 WU J2& 12 5 B b 8 119 6 B0 o 700 >0 o 30 40 o 2k
FET- B IESE 2 5 CKD 19 15 /N 400 43 Rl e s F Jig i
VN (D E R/ € 2 N8 01 bl £ R T s
i 3ok 45 SIRT3/p53 15 5 3 #5410 il R FE T, DA 4
% CKD B, Jy B2 2 Bjj i CKD #2681 %7 1 4 1 1
FHALH .
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BEXT CKD VR IT 75 s IE bR AR 98 2o B X - il g
B AR AR SE IR E DA O B i
KB R 45 B i A 6 A 2 B B2 ¥ L R g LA
Al & WA N )Tz B AT A
FEAT” WesE FH 250 0k BCARAs 2 0y K H H ik
ZHLHAR L A BT, RET Rl A
(B, R g k"2 8 RUER. R
WS ARSI IR DL i T B, HL g
BT IS LA I R 8 2 E AR AR
Cok QPR ) & B Al mOR s sl R LUH P
SEH R H B DUE R A 4 Oy SO/ A £ 0E .
27 £ 117 N SO s R S I = S S 1) R O
ME W 23, A CEAm N2 ) 7S I LLaE S 1T
“RFEBRAET Z 3R

PR B 2 W R 3R WY, 08 Pk 5 O 1 3 2 B Ry
UF AL 45 F5 2 1) 9 BNE 2 B /NG I R AT i 48 45
R 2 2 46, f 28 0T 3 30 T B8 OR AT g
RO HE — 5 0 ) T AR . AR WF S A R
7N, CKD A5 /N MY B0 5 2 1 B D e Ak, R B R
I BUN  SCr /K- Fhis , JF A B /INE RSB 5K |
S5 A B o AR RIS PR (IL-18.
IL-6, TNF-a) 7K °F W & b KB 25 4k {45 45
(Col I \Collll a-SMA) Yt 54 , ik — AR SE T
CKD R AiE FIZF 4 Ak 119 SC 55 JARRAE o T 28 KB
TR, LR IE bR BN R R B 0 . SR
i, HBAR S FALHIAD R SR AR ST o Ak, 83t
T- B 7E 2 Fp sh ) B AL op 3IE 52 RE B 3 51 R A 4
220 B AT — 25 NERFET- I M E BT A
PRV R 8 H B X R T R i VR .

BRIE T (4 & AR 5 20 M P A Ak 0 IR A R i o
o E A B E R G R R WA D, Ho
GPX4 &Ml 238 T~ 2 0 i 3 7, L GSH R IE
Y, ¥ A B R BTk S A A i R T R R EESS
M BHWT Ak A6 T 19 & A0 ZEARIEGE 1 CKD /N U
2 2Urp 2 LA 3 o B PR R E R, g R
it AL 77 P MDA & i 0 T & . 5 LRI R
PRI T e AR AR B T A 3R A2 4, % 0 B B A T SOD Al
GPX4 1 P X H B Y GSH /K 3 T F, x4
A AR L R (R HE TR T I B L 5 BEAE CKD kSt
oI GE — B0 @ K H R @RI e, ik
B bR 24 I 2 s 4 s KB H R 0 B LR A 4R
SRR IE T E YA O .

R AR L IR AL BB & 3 pS3 AE
SRy K B B e SR TR O AN 4 A B R I S R L

AR B IR SRR AT T Y SR A T R pS3 Y
Ty he & HEA AU T8 1 Rk a0 T L B
JEAE MRS Herh Wk Ak 2 B IR s T Re Y &
By R0 WFSEAE S, A HUR A R, pS3 KR,
o BETE AN A% T R ARAE ST TE 52 B AR BE T AR v
G 25 5 30 pS3 WS I A0 A I BLER DY T &
Tk Ak 1 1 B 08 Sk 25 38 ik LA s o7, BHL 1k o L 5
SR S AR DO T BB 1Y ac-pS3TERL N K
SRR IR S OE F R E  B AR HER AT TS
AP SIRT3 AR S Lok ik N 1 210 & £ Bk it
A 0% B 42 aF & S WAL A A AE F T pS3, i 55
SE AL, FE T LD R KRR, A
75 K U Pk B RT3 F SIRT3 (9 4 2 Bk 1846 , & 15
o4 3 R G B AR 5 AR . ZHOU 4§ R Bl rh 2
BRI 1 38 5 SIRT3 25 £ Wk Ak 14 425 35 4k 15 45
R /MR R & BB (cGAS)/ T Pt £ 3k X ) 3 & 1
(STING ) {5 5 10 i 10 il £k 6.1~ , 1 T 2 35 il 3 b Jz
2t 2 s WANG 5512 % b 25 B R 22 g D JE i
SIRT3 2 & Mt Ak 4 45 #% I E, #H 3¢ Kl 2 (Nrf2)/
GPX4 il [ T8 B 4 W 1 2 s WANG %5 b it 25
B Jr fig 3 i SIRT3 25 & Bk b X 3k HE 2 (1 03
(FoxO3 ) 1 il £ 14 S0 1k 17 38, DA AT 2l 36 42 1 B %8
PR S o AE B BRI AIF 5 H, B IE 58 SIRT3 i K
OH E AR YT A B R S HERE Y (HFE CKD
WITHP AR R SR, &F LR E A5
il f Western blot £ il & #A , 4% B 2H /N L /¢ SIRT3
TR W E T, pS3 K ac-p53 K I T E
KEHF T Wie s W3 1 SIRT3 (98 1 K8,
] Bt 5 R0 55 T ac-pS3 A pS3 SR TR . iX
S 2 AL ) $E R, R R 0 IR R T, T
fE 1F 2% 3 1 00 SIRT3, A #F p53 25 & Wk Ak I 3 il
FORZ N E AL, DT 00 1 Bk B8 T2 K #7380
ARFFEA & Z AL 76T R A B S i xHE
3 AR SIRT3AE N 25 L Wk AL il , HoXF pS3 ity i
¥ AR R (1 BB, T 9E mRNA FiE28 4k,
SR A mRNA IR 7K Bl T DR PR 4% 53¢ 2 1 42
BERE 2 A UEHE SCHE . Ak, B i 2 DR B TR
ol S A R0 P 2 ) R SR R OC R IR B
S 9O e 1 A B 2U 1 (Real-time PCR) 4% A
PRIT KB H B %F SIRT3 \pS3 e sk A EAE L, 56 3%
I — 25 B A LA i 2 3 B VR s R AR T 1 AR B
g5 LR AW R S K B H 7 38 ) O SIRT3/
P53 155 38 I & AEPUARSE TR, ol aE i | H STRT3
FIK BEAK p53 1 S BRALIK T I3 HEAZ S A6, AT 10
. 67 .
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