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[Abstract] Objective: To evaluate the antioxidant and protective effects of Panaxnotoginseng formula (PNF) on

the kidneys and to explore its mechanism in delaying aging through antioxidant effects via the Wnt/3—catenin
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pathway. Methods: Totally 72 male Sprague—Dawley (SD) rats were randomly divided into control group, model
group, vitamin E group, PNF low dose group, PNF medium dose group, and PNF high dose group, 12 rats in
each group, based on body weight. Except for the control group, all other groups received daily intraperi—
toneal injections of D-galactose for four weeks to establish an aging model. During modeling, the control and
model groups were given distilled water via oral gavage daily. The vitamin E group received vitamin E solu—
tion. The PNF low dose group, PNF medium dose group, and PNF high dose group received low dose, medium
dose and high dose of PNF solution respectively for four weeks. The mental state and coat color of the rats
were observed daily, and body weight was measured weekly. After treatment, kidney indices, renal function
(BUN, Cr, UA), oxidative stress markers (MDA and Q18-OHdG), antioxidant indicators (T-SOD, GSH-Px, CAT,
T-AOC and GSH/GSSG), renal morphology (HE staining), and protein expression levels of Wnt/B—catenin pathway
components (Wnt4, GSK-3B, p—GSK-3f3, B-catenin, c—Myc) were measured. Results: After D—galactose modeling,
compared with the control group, the model group showed a decreased kidney index, impaired renal function,
significantly increased levels of peroxidation products (MDA and 8-OHdG), and significantly decreased antioxidant
indicators (T-SOD activity, GSH-Px activity, CAT activity, T-AOC, and GSH/GSSG ratio). The protein expression
of Wnt4, p—GSK-3B, B-catenin, and c—Myc in renal tissue increased, while GSK-3p expression decreased and
the p—GSK-3B/GSK-3B ratio increased. Compared with the model group, PNF group significantly improved
renal function, alleviated oxidative damage, enhanced systemic antioxidant capacity, reduced the protein expression
of Wnt4, p-GSK-3B, B —catenin, and c¢-Myc, and decreased the p—GSK -3B/GSK -3 ratio. Conclusion:
Panaxnotoginseng formula can mitigate oxidative stress, reduce oxidative damage and renal injury, thereby exerting
an anti-aging effect in D-galactose—induced aging model rats. The mechanism may involve inhibiting the Wnt/
B —catenin pathway, promoting the degradation of 3 —catenin, reducing its translocation into the nucleus and
binding to TCF/LEF, and suppressing the expression of the TCF/LEF-regulated c—Myc gene. This leads to reduced
ROS production, decreased systemic oxidative damage, and ultimately contributes to its antioxidant and anti-aging
effects.

[Keywords] aging; antioxidant; Panaxnotoginseng formula; Wnt/B—catenin pathway; oxidative stress; rat
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H Fe-Myc & @ &R F 2 FH5H 55 U *P<0.05,"P<
0.01; 542 28 142 <P<0.05,P<0.01 .

3 D-FIBHARFTERAAREALNER Western
blotting &4l B & B &KX
4 it it

ARG R EW, = L& (=LY S H
K A 2 CORBAE B e DL FUMEOE K B Z A G 1E
b, FeI B PR R S

2NN B N ERZA, N HEZ AR, 2w i
FEMEIEM o B o 5 e B A G AR B 2 TR RE A
B e AR MR B0, IR S B )RR UGR 2% U AH
Ko BN B3 TR ION B/ NBRE AL 2 T W L B IR 2 T
B AL B/ INERBEAL B/ INE A L B TR) T A A AL
FRBRPENCAR AT R B, DL FUARE AL 1 5 B A 2 AR N
T B AR Y S SR BN S S D U I R
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KEENERET & B HIRFEA(BUN) JILEF(Cr) JKRER(UA)
SR EETE; B HSUE A RAL B IR PEAS R o, A
s A AL B 2 2 L B NS B N /N AR A
Z45 IRBUR/IN BRI A B e (AT A0 M A DL Rk L A
R i =B TR BUBNE R BT R g TH PR EZU(BUN)
WUBF(Cr) RIR(UA ) 7 17 0 32 IG5 1 i B /INE D
gk EREY IR JERABU L K L R 4 Ak, e =
LEHREBEED- LIRSS & KR FY6e, i B 2
EigLr

=-EE T HNER S R =R B H R R 4 E R C.
Horp =LA B RN P ROSFIMDA & 2 , fEECAT
it T M, A I AR ik o — b B 2 A 0 AT, RE BT B
FRN B E BRI LA AR EY A 4 % C
REME TR R 1 ALKBHs >R 25 R4 75 (T H2A b 1 P Rk 81 L
K50 ZReHFAHEAEH , JERIIRE A T A0 iR 5 Phmi
RNABIFEIR , KI8T AEZ AN A T NP 1~ DA SO P 40
HBUEE 01, = 2B, PRS0, 5o k4 =
LE T AEBLE BT

AW =& i B34 E 4, 8-0HdG . T-S0D.
GSH -Px .CAT.T-AOC .GSH/GSSG X ' ) #€ 48 #% (BUN .Cr.
UA)YITEARF 3 R et s MDA R B Al bl Ay g 2
SRR B B EER HE RIS S R o =
L5 WG RFT S T SCEE N R AR 4, 2 e LI R
ARG L8 T L ERE A AR 0I5 B M T 38, AR 2 nT
AR BLARH & H 20 RN ot i LT LG =
R N-W D s LU 241 0 A7 R A WP SR i - Y (IR
BEAR A B IE R 42 SR IR B G it 2 2 (P>
0.05)  [AAT5AG — 7 a3, M As A, A AI A B T R 280 T %
s AEARRA , =L 52 A S NE R B Ity 025 T
PRI AR IX —REH R IR G B v, (A AR L Ty 1) 5
TIRETE R S MR A — 3 B E L R T =k
5B AR RL

FEHHREMISUN, SRR MRS 2R
FEURHLA AR R R G , A M R A BE BB B
Z AR FEUEE RN B R E AR K IE R
IRETT LALEHUR R BB 2 G 4, IR 2 2 . T-S0D
GSH-Px FICAT/Z BFE 51 58 Ak R G0 1 T ZE 40 L 43169, 3=
TR E BRI A 9 200 H l SR M4, B 1R 5T
i A= R0, T-AOCTT LB AR I 2 AR BT S AL g
109, GSH A AR R P4 b R M T R ST 2 — B
AW H K 3 LA JFEIE 2 (GSH) AR, 16 B AL N 01 1 7T LA
AL R ATEZ(GSSG) , FEA W H GA TR AR A T ml LAYk
8 iR R A ARSI T4 b H BRI SRR =R 4R
FETE LAY A X 1 (GSH/GSSG )M GSH/GSSG Y HL Ak, 72 B
HLIAHT A AL RE 7858 . MDAJE B B AL I B . B &
AT LA B P AR R R R D B AR 1 P R 2 2
i ™ g AR 0>, ] TP IR B Ak 8-OHdA G2 H Rif
AR BN DN A E AL B S8 Ak L B0 10 85CHR s, AR B
FEGER R AT, =B B A AR PR LAk
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53 T-SOD .GSH-Px .CAT i \GSH/GSSG LL{H . i A fkhe
HIT-AOC 352 = s N B it S AL MDA & & S 3o 4
FREYI8-OHAG i P MK R =L R T RES R Ik & KR
B 21 2 i e S A K-, B e LT AU RR ) o T S AL £
S B R ) B 2 — AR i A A L S DN AR 15
MR AN 2 B0 DIRERE AT, 38 23 % 1B 5o 45 B 4
S A B DR I o A0 1 B IO S A B 5 T DA B B T g, vl
B gine9, =B 4yl Ll ad & 38 B REBU R AR E T ATk
AR KR B

AL R Wit/B —catenin {5 538 B 8455 (1) 5 2 A 92
W, R R el s A S T kA
WntddE AR I Wn (5 5 0 1 G 20 1 (0t nT DL ad 28
W {7 530 % & 5 1 202 GSK 3 B /2 Wt/ —catenin il % 1)
SR o 2 — 224, B—cateninfF R A I —3 4, 7]
1 18] A Wt {5 538 [ o B—catenin B £ M Wnt 5 5 B 16 401
M T ) S B AZ B PR 25290 E Wt/ B —catenini® 4 1 bR IR JE
P45 7 BOAR (APC) (AXIN .CK1HIGSK-3BZH B IR E &
YIRS FIE IR oo —Myc J& Wnt/B —catenin 8 % T W7 I JE R, 76
Wnt/B—cateninil i H' , B—catenin A#% S5 , JE 3 TCF X LEF 145
A W My BE R 1Y 223K o Wt/ B —catenini® X 50 Ab N7
TR ) R 1T A 3 J45 5 PR ¢ — My SR 38 200 = A ROS S
B AR IR BN, 5 AU KRR LR, BRI BT 4
o-MycFEAFRAR FIH SEBA KRR, = L2 rds
HA oMy R 33K AR A S2 50 R F IR B VR G D24 3L
BB AR 3% IS T Wnt/B —catenin 38 B, {# £5 K B AR A
Wntd 25 R ETHE - Wnt X5 4 )52 1k 2 & A FZD AN
LRP5/645 G, /3 T Wi S A AR BB 43 2 —GSK3B AR
RIS AL , B R A A R IR , (145 B—catenin U BEf# 52
FUHD ] AW R A7 1) B —catenin e HLR (149 7 _E T+ IF 1) 40 B A%
HP#IE (B—catenin AFZJG AR HE T TCFMILEF 1SS & 0% T
c—MycE [N H 3K, A3 4IROS/AKE3E N, 3T+ T MUK Ak
MK T = 2 7 e A% 40 ] Wit/ B — cateninif [ T K
SRR P Wntd 25 L 23K 30 W 5 40 AR 1 09 2 (R B A 1K
FZDFIIRP5/645 & Wk /> GSK3RHE [ (I i £k LA B A3 [ fit
AR SEANE , FETTAL E B—catenin Y P A7 , 30004 G i) 400 Al A%
HLiz , T HE— I TCFRILEF1 45 & 2K Bl e ~Myc 3
223K LA S A ROS /K- , & 45 Hh 1 ik B Bt S AR B T DA &
AR A P AR R ME

M, ZLE TR S I I D RO R AR R
) A A 7 3802 R K Wnt/B —catenin il 4% 08 3 1) 48 28 78 - A £
AT g iz i 2y =-£ SR AR A Pia b It
WA R B RB IR A e BR 42 R LRI Ty, figg
FAERFL YRR R S0 T Ak SR 7T H R AR ML, Il
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