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B E: BeY ETET B2 #H5EF 2 (nuclear factor erythroid 2-related factor 2, Nrf2) /43 fjt H kit AL ¥ 4 (glutathione
peroxidase 4, GPX4) il B 501 PH I 3% o W JR 75 A F 56 (diabetes cognitive impairment, DCD FITERMLHI. F35% %
FH v B B G R R SRR A N R RE I R Cstreptozotocin, STZ) VESHEHSE DCI K RAERY, Bid s ol K REEHL /) ot
R R AR AR R (7.125. 28.500 g/kg) HAT —H AR (0.2 g/kg) 4, BERENEH. 44254 AJ5, KA Morris
KRB VAN K BAINFICAZEE J1 s TR R P Yo L8 K BRI S 2H 2103 BEAR AL . AR AR R I KGR IML335 vh  SE A b 4 B AL Bl
(superoxide dismutase, SOD). i$FME [ (catalase, CAT) & KA BEH K (glutathione, GSH). A (malondialdehyde,
MDA) FRALFTEEF (Fe?H) /KF; S AWk RS CAL X Nrf2. GPX4 5 H3KiA;  Western blotting 5l
KR DA 4 Keleh £ ECH #1552 H 1 (Kelch-like ECH-associated protein 1, Keap1)+ Nrf2. .41 %% & -1 (heme oxygenase-
1, HO-1). WK F = 7 55 11 (solute carrier family 7 member 11, SLC7A11). GPX4. ¥4k 95 /4 (transferrin receptor,
TFR). BRELHHEE A 1 (ferroportin 1, FPN1). ZkE I ESE (ferritin heavy chain, FTH) & [HA3Rik. oM IR APPL: R4 D
J8 SHSY-5Y 4HifflJFH 160 mmol/L % & ¥#15 T @ LA gAY, BB . A2 S ANHIE TUA K e 7 i 2 24 i 2 AN b
FH I 370 77 B 24 L3 + Nrf2 #0177 ML385 (10 umol/L) 41, B4R 4+ SOD. CAT #&1: &% GSH. MDA /KF;
JC-1 PECHRE AT A PR SR A4 B AL A8 4K, Western blotting A I ZH i Keapl. Nrf2. HO-1. SLC7A11 l GPX4 & HKIX.
HER BALRGRER, HHEAZRELESL DC1 KRARE TR (P<0.05), FFIKEENE (P<0.05. 0.01); Fi%iik
BRI (P<<0.05. 0.01), MG EARFRIRFEBNIE 2 15754 I 8] & 5 8T & KB (P<<0.05+ 0.01); IR B4 e 40 45
s BRARINIE F MDA KgH4 Fe? /K (P<<0.05. 0.01), FhifiEH SOD. CAT & & GSH /KF (P<<0.05. 0.01); F
VIS HZh TFR. Keapl HHAFIE (P<0.05. 0.01), il Nrf2. HO-1. SLC7All. GPX4. FTH. FPNI1 EHHEKZX (P<
0.05+ 0.01). s SRR 25 R Bon, HNHIE F37 & 2 135 R8s 2 48 = =il 5 5 1) SHSY-5Y 4HAZE 2 (P<<0.01), F&fik MDA
K (P<<0.05), FF& SOD. CAT i & GSH /KF (P<<0.05. 0.01), JFeEZekifkfieafi, T Keapl FEEFIA (P<0.01),
4 Nrf2. HO-1. SLC7All. GPX4 EAFRL (P<0.05. 0.01); ST HZEFESHMBEHMIL, 4T ML385 5 i
FWE iR iR (P<0.05. 0.0D). 2518 IR FIZA RIS S DCI K BRATARI DRSNS, Wi S A RO 14 it ik
FRUZEL, FAEF R85 BE Nrf2/GPX4 {5 5Bk . WIsgab T M g G 6.
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Improvement effect and mechanism of Buyang Huanwu Decoction on rats with
diabetic cognitive impairment based on Nrf2/GPX4 signaling pathway
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Abstract: Objective To investigate the mechanism of Buyang Huanwu Decoction (#MHIET17%) in ameliorating diabetes cognitive
impairment (DCI) based on nuclear factor erythroid 2-related factor 2 (Nrf2)/glutathione peroxidase 4 (GPX4) signaling pathway. Methods
A rat model of DCI was established by feeding a high-fat and high-sugar diet combined with low-dose streptozotocin (STZ) injection. The
successfully modeled rats were randomly divided into model group, Buyang Huanwu Decoction low-, high-dose (7.125, 28.500 g/kg)
groups and metformin (0.2 g/kg) group, control group was set up separately. After four weeks of administration, the cognitive and memory
abilities of rats were evaluated by Morris water maze. Hematoxylin-eosin (HE) staining was used to observe the pathological changes of
hippocampal tissue in rats. The activities of superoxide dismutase (SOD), catalase (CAT) and levels of glutathione (GSH), malondialdehyde
(MDA) in serum and ferrous ions (Fe?") in brain tissue of rats were detected by biochemical methods. Immunohistochemistry was used to
observe the expressions of Nrf2 and GPX4 proteins in CAl region of hippocampus in rats. Western blotting was used to detect the
expressions of Kelch-like ECH-associated protein 1 (Keapl), Nrf2, heme oxygenase-1 (HO-1), solute carrier family 7 member 11
(SLC7A11), GPXA4, transferrin receptor (TFR), ferroportin 1 (FPN1) and ferritin heavy chain (FTH) proteins in hippocampal tissue of rats.
Human neuroblastoma cells SHSY-5Y were cultured in vitro and a damage model was established by inducing with 160 mmol/L glucose.
Control group, model group, Buyang Huanwu Decoction low-, high-dose drug containing serum groups and Buyang Huanwu Decoction
high-dose drug containing serum + Nrf2 inhibitor ML385 (10 pmol/L) group were set up. Biochemical methods were used to detect the
activities of SOD, CAT and levels of GSH, MDA in cells. JC-1 fluorescent probe was used to detect changes in mitochondrial membrane
potential in cells. Western blotting was used to detect the expressions of Keap1, Nrf2, HO-1, SLC7A11 and GPX4 proteins in cells. Results
The results of in vivo experiments showed that Buyang Huanwu Decoction could delay weight loss of DClI rats (P < 0.05), reduce fasting
blood glucose (P <0.05, 0.01), shorten the escape latency (P < 0.05, 0.01), increase the distance moved, dwell time and number of crossings
in target quadrant (P < 0.05, 0.01), alleviate the damage of hippocampal neurons, reduce the levels of MDA in serum and Fe?" in brain
tissue (P < 0.05, 0.01), increase the activities of SOD, CAT and levels of GSH in serum (P < 0.05, 0.01), downregulate the expressions of
TFR and Keap1 proteins in hippocampus (P < 0.05, 0.01), upregulate the expressions of Nrf2, HO-1, SLC7A11, GPX4, FTH and FPN1
proteins (P < 0.05, 0.01). The results of in vitro experiments showed that Buyang Huanwu Decoction drug-containing serum could
significantly increase the survival rate of SHSY-5Y cells induced by high glucose (P < 0.01), reduce MDA level (P < 0.05), increase the
activities of SOD, CAT and level of GSH (P < 0.05, 0.01), increase the mitochondrial membrane potential, downregulate the expression
of Keap! protein (P < 0.01), and upregulate the expressions of Nrf2, HO-1, SLC7A11 and GPX4 proteins (P < 0.05, 0.01). Compared with
Buyang Huanwu Decoction high-dose drug containing serum group, the administration of ML385 significantly reversed the changes in
the above indicators (P < 0.05, 0.01). Conclusion Buyang Huanwu Decoction could improve cognitive dysfunction, alleviate oxidative
stress damage, and improve iron metabolism disorders in DCI rats. Its effects may be related to the activation of Nrf2/GPX4 signaling
pathway and the regulation of ferroptosis processes.
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BERIF A FNFERS (diabetes cognitive impairment, 524, Fifi G A B0 PR 28 5 Fs 193 n, DCI )
DCD ZWEIRIEFHE W REZ —, HFE RN BWREE FTHES . AT =BG R Fi R 8,
FNINRERIZET T B, JLHAZILNZ R AIFMPATIIRE Sk 50%0H 2 BUBEIR)E (type 2 diabetes mellitus,
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T2DM) F#F&AE— e B IR D) R RG]
DCI HIRIRHLEI A, 3 R 21480 18 e A
FIER A AT S I DA i LA A 58 2 A
BB T IRA BVR YT SR 3 B rp - R 1) S ek
FNHL, EEXE DCI R ey FBIRE =, H
JTRCA TR . BRIt JFACETIGYY Hns, B B AT
JRE, SHMRERIT A, CRCMEYIREY K.

BRAET AL — M 5 R A 2 HLAH 5% 108 B 40 A
W7, Rk TR RIS Z R AR
AT PRI A AR 00 55 D) AH SR )RR SR BEIR S
A AL AR RAT . R UL A A1 0 K Bk
U H, BET 55 0 2 Je a5 JF e #E L A T e
TRES EBRAETIRRAE T, T E2 MR T 2
(nuclear factor erythroid 2-related factor 2, Nrf2) /%%
W H KL ALY 4 (glutathione peroxidase 4,
GPX4) {55 ilpg HAEZMEH . Nif2 fE N4t
AL B (% O s R T, AR 4% 2 At
FALEERERF A E AR SRR, AN RS &8
R i PARE A B H K (glutathione, GSH) &
R IERBEIER . A, GPX4 1EABIETH)
REIE AT, B GSH MM IS bk g i i Ak
V. YERFANMB RS E M, ESIHIBRIE T R IR
OMER, FEHA N AR Nrf2 M SCPT A A e
T BE RIS, BETURE, MR R IE IR Nrf2/GPX4
BRSPS R EEREANA il = YribO RN n L Vi R Vil
HIMZITCBRAE TS, REE db/db /N RN D) RE
BRSOl HLAh, PHRS ZUTT 4R AT I I ] ko A
W Nrf2/GPX4 5 5@ E ORI B BRI T, 3%
DCINO-M, [Kgt, 45 Nrf2/GPX4 {55l i LA
BRAET:, WIRERCNIRTT DCI TR 7E SN .

ABHIE TLiz H E EIEER) (R, i
WA A4 TT o AMBHIE T35 S AT U o HAT 1
SENUATTEA AT S0 SAE S R IR AR I3
AR AN 22 R 2B A U2, 1 REIF TS o
HNSHIE T3z AT — E AR BSGEBE PR PR AR
P B AN REN A Ak, IBH I 37 v i sk
BRI W RRAE T IR R 7 12 T SO R
B A0S e T IE I EOE Nrf2/GPX4 (5 518, o
M AR RS AT REREAS IO, IR TR SR IE
TLAECE B PRI S H I AOE 5 I\ 0 T RE Bk 7 THI
HA RN, BAERIT DCI A EARYLH] AN
B JEHOEILRE MBI % Nif2/GPX4 I EkIET-
BRI ERTYER, = REG0HF. Bk, A&

9T I8 IS 2 57 DCT KBRS AL I b 75 i A b4 B
SHMJE SHSY-5Y At fhisisty, MAKHNSF 2 AR
RT#NPH IR TL3Z 8 30 Nrf2/ GPX4 15 58, ik
Brhdnty, BEEIAFNThRERERS B4R AL, DU
AMBHIE TLZ 876 DCI R R SR AN E I8 S R .

1 7
1.1 511

SPF it SD K 86 W, 8 FWS, M=
(200+10) g, W E RAEM LIS PIE R AT, 3)
YIRS 5120350006228, 56 HK R A T3)
YhEeEs, 30 HOKEAH T4 sL 58 & 24 misg il & . P
BN 7T BTG v R 25 K b 24 2 B S AR B )
b5, =i 20~25 C, MXREE 50%~60%, 12h/
12 h BEEPERS, HHEEUOK. shseina b h
EARFZIVRBEZ A HME (HHES
SUCMDL20240627001),

1.2 %

ANHIE T T 120 g4 2409 6 g TRZE 4.5,
HAjA4S5g. NE 3g. i 3g. M- 3g. 4fE3g
W, O E B R 2R R EE R, ARk
R 24 K 5 25 2 B 2 8 T 00T = UK W80 o
Al E N B R Y B X B K Astragalus
membranaceus (Fisch.) Bge. ) TR « S RHEY 24
I Angelica sinensis (Oliv.) Diels ) TR ZFLHE
BIEFEIRE Poria cocos (Schw.) Wolf [T 18 B % «
EREBHAMIAT 2 Paeonia lactiflora Pall. [T J5AR |
SHEHEYI IS Ligusticum chuanxiong Hort. [T 15
25, RIS 2K EY5| Pheretima aspergillum
(E. Perrien) T4k S5 3EHEYIME Prunus persica
(L) Batsch M) fh . &R L 1e
Carthamus tinctorius L. TIEAE, WRFE (HEZ
B 2025 FERHLE -

1.3 #Hm5iRF

B Wk V£ B & (Cstreptozotocin , STZ, it 5
20240402) M H AL ST BARIARA R A ] s — XL
I (5 A0202A24710) JC-1 ZRHi A4 B A7 A X
Alf ('S A137250724) W H B REVEARG R
vH]; N (malondialdehyde, MDA). &MY
LB (superoxide dismutase, SOD). GSH. X4 fb
2 Ccatalase, CAT) 17 & (L5 73073079 20241113+
20241115, 20241114, 20241113) 4 H R A& R4
TREMR A WEkE T (F) Kfl&E (s
WEO06P4463860) 1 (5 i K Fis A VIR B A
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PR MR HEAE-1 (heme oxygenase-1, HO-1)
Pk (415 00168571) . KLz A 1 (ferroportin
1, FPND) Hifk (35 00140462). HidiE-3-wEmR At
2§ (glyceraldehyde-3-phosphate dehydrogenase ,
GAPDH) ¥ifk (JIt5 10028231) T EH RN =& W)
FARABR 75 Kelch #£ ECH A< 1 (Kelch-like
ECH-associated protein 1, Keapl ) Pk (it =
BD06244484) Nrf2 $iifA (35 BE03075304) GPX4
ik (b5 BE09305893) 14 H AL il AR AEMIH AR
BHIRAF]; WRBAAZE 7 KA 11 (solute carrier
family 7 member 11, SLC7A11) Hifk (Hfit 5
4000000753 )+, k& [ # 5% (ferritin heavy chain, FTH)
ik Gt 3600010955). #42k 8 1152 4& (transferrin
receptor, TFR) #Hifk (5 3600010833) 1 HIX
FIR AR AR AR i [gG 3t Git
5 BSTI8K21CI19E54). #ff ECL {2 k6 (it
5 20H11B71S) W H P 8 A Y R A BR A F 5
DME/F12 £:3# 3 (it '5 AL30836673) H £ [H Gibceo
AT MRAITE (S 2422334) T E _EdEEEAEY
BHEAR AR CCK-8 Wlfl& (5 20250913) 1
H IR BT L AR A R A R Nef2 #i] 7
ML385 (fit’5 281591) M H3EE MCE A .
1.4 45

JLBehv-MWMG %! Morris /K ( L&
MR AR AT ) EPOCH2NS ZEgFR Y (£H
BIOTEK A #]); Accu-Chek FH B (ML (Hi
B KAFD; IB-PS BAMHL GRIUR A TA R
/~]); Donatello BB /KHL CREAF] R A 7] s
RM2016 B L Rk RIS AIRAFD;
GC204005 ZAZRES DML GBI gL I8 AT
KA A T); UPHW-I1-90T U4l /KAL (R #RER AR}
FABRATD; DYY-5D e i =152 F s ik A e
J5.DYCZ-TRANS2 RUFZENHLKAY . DYCZ-24DH
BB B HLIKAL (AN — VR R A R
Crx53 B B Bies (HARBRMEHAFD,
2 Rk
2.1 #PEEIIARIHE

B 120g. HH6g. K& 4.5g. #FZAj4.5¢.
NE 3g. e 3g. Bk 3g. 46 3g, AN 10 %
BAMKIZE 1 h 5, P40 min, EHIET; H
TN 8 5 EZ&18K, &b 30 min, EHJED; &I
2 WIEH, WRe4E RITFANHIE FZ 2457 2.85 g/mL (A
), WiRAHE 4 CREEH. R (PEZ

B 2025 FERR—HB, I S AU B AT R
5E, WNHIE Hiz i P RS e it R AL AJEGT .
BTZRRE . BRI A M. IR, B
B 5 &4 B0 N 0.3310.6540.79- 0.150.69+
0.09 mg/g.

2.2 EHHISELE

221 DCI KRBRREY., pHE%7 KRIE
NAEETE 7d JE, S35 S TG RN, B
HUEHEL 8 FUONXTHRA, 25T i@meiiEss; Ha 48
HOREREE T Bl S sopE R SR 4 1, 4 J8 f5 5K
ip STZ (35 mg/kg) FESIHEPRIEIEAL. 4 3d 52
B FGCED ARG K SR 2SI B, KT 16.7 mmol/L A
BEPR BB IR RS ) o IR T JE 4R 25 T R v
PERRLIRSR 8 JH, i /KRR B SEIG i N A D) Re ks
TR o 0T IEZH K R B B AR I P38 B S 1R
B, VAR ZH R ORI T I (B AR 3G LG 451
HZHHIAET 20%, WRCEB ST, K&
BT K R B AL 73 AR A 20 e+ OE Lz sl
& (7.125. 28.500 g/kg, 7 AIA 2 FIGARFIER 0.5,
2.0 %) 4R —FHXUIT (0.2g/kg) 4, M8 H, W
TR SR 254 ig AN 2549 (0.1 mL/kg), XfHEZL
FRERIZ ig SEARFRZEMK, 1 vd, TELReZh 4
3 LRSI A5 2H K SR R AN 25 R I

2.2.2 Morris /KK SLLG 4524545 K5, KA Morris
KK B ARG INK BR 23 0] 2 1268 1o AT 5 d BEAT SEAL
RAT S0 K R PRI BARC A, 551 KRR (H
BRI WEF &, AMEKRAGEE T &, Kt
HOKI TG HREDHM 4 MRS A
KA TR, WEFE KRG EHE (BRI 90s), 26
6 RHT T MIRE L W FE, IR KR ERSR
PRAZSNFE B 45 BRI ) B 2 BT 6 IX 3
223 HUM RAEAAEEE KR ESLIRG NG, S4H
KB ip bRk, HEAT I8 E B kAL, 4 °C .
3500 r/min B0, 4B IIE, T-80 CUKFEIRTT.
FAHE 3 RRR AW 4%2 BHREEE, Hak
RECER AR LA, B T80 CUKFHLRAT
2.2.4 FHARFE-L (hematoxylin-eosin, HE) Feth
MEEK R LSRR INHLTE 4%ZH 21 [
SEIRIE 240 J5, A, U1l &Kk, BE
J& HE Zeta, bl v, BiKE, T S508 T
S AR 15 D

2.2.5 I HANERIE DAL N2, GPX4 Kk
HEL 5 K SR LR AR & U0 s AR 58 Js it
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KEPUFBELAE. N 3%4: 3% A& AEER
&P 30 min, BEJE A0 GPX4(1 11000 Nrf2(1 :
2000 —i, 4 CWEER; MAZPL, ZEWFE 50
min. PBS &P 3 51T DAB Bth, HYURIE,
THZEW, TRME N RERIE, M Image ] K
fFEALE R, G— R B RME, 2Rl B bR
1 BH P DX 3 T AR A B TR, B R A T AR

7t

2.2.6 KELiET SOD. CAT 35 M2 MDA. GSH
ACERIRTI BOKBRIMERES, BTk R, %
R & U B B AT ER A, AR BRI SOD.
CAT 3514 &% MDA. GSH 7/K*F-,

227 MHZR Fe /KPR HURAERRZHZ, A
JEHGR, VK EHFEE, 4% 10%4 4503, B0
T F R G U B R, RN ZH 2R Fe /K P
2.2.8 Western blotting £l 5 2H 21 Nrf2/GPX4 {5
SHBAHCEARE BUETREDHA, IR
WD #HZ=100 uL : 10 mg FILLBIIIA RIPA Z4f#
W, A 2R BE AT B 20 %, 12 000 r/min 550 20
min, HUEiE, BCA ENE FIGHERIKE. EH
FE b 28 e SRR R BN - S TR M Tt i B I PR VK, B &
PVDF i, H 5%MiNg2E 953 1 he IIA—%1, 4 C
BFE LR TBST SErelifs, MA—dl, =ik
BFE 1 h; VS, @i ECLAbERIGLEE, 1B
S MRS E B 457, UL GAPDH fE NN S, fif
F Tmage J BRI E H b A FIFHX R & .

2.3 ‘RAEsIE

231 ZHfuREIE SHSY-5Y 44 10%A464 1
i DME/F12 ¥5773&, T 37 C. 5% COyHiEE;
FEFA TR L IR

232 FMHEHZEAMERS% 530 L SDK
SRR AL 43 A2 LRI PR T 7l (7,125,
28.500 g/kg) ZH, FH4H 10 H. A4 ig 781K, H
REH ig *MNHETLIA L, 1k, EELLY) T ds
RKIRG ) 2h Ja, EEBNBIM, TH=EEFHFE 2h,
3000 r/min &0 15 min, WEEFRAIMTE, 56 CKIE
BaKiE 30 min, 28 0.22 pm GUFLIEREpE BR A,
—-80 CLRA7#% M.

2.3.3 FERRGEHBIRE L K SHSY-5Y 4
1X10* ANALEMT 96 FLARAF, I EASFIHRE
(40. 80. 120. 260 200 mmol/L) #iZ%j K 1% 95 3k
APRANM, XTHRZEIAN SEAREFRIE, A AR
M AZE 2, T 3 NEAL, 37 CIRE 24h, Bl

TN 10 uL CCK-8 ¥, 37 CWE 1h )5, KHE
PRI (4) {8, HHERAER.

NI R = (A s —A 2e)/(A e—A 1)
234 Y542 WEXNIRA., BIAAH KA
FHIE FLZ AR e 7 i 25 24 L33 2H R0 B 3 3% 1= 77
A +HML385 4. 6 IR AREAA I 10%
T E KRG, #BHIE Tz & 7 2 5 246 g +
ML385 ZH fiii 5 A H Nrf2 #4171 ML385( 10 pmol/L)
AEFE 2 h20), BEJEAMHE LA RS S IE
ZH R KM PH AL T137 77 & 25 24 1L9E + ML38S A
N S 2 MIEAFE 6 he & 25 MK AL FESE R
BRI e A IRk, HARBHMASE 160
mmol/L %] Hl K55 IR G 24 he &L 10 uL
CCK-8 ¥, 37 CWAE 1h )5, RABAMCEI 4
8, THE A%,
235 kiR BEAmARI  SHSY-5Y ZHffibL 5X
104 ANFLEEFD T 24 FLARH, 1288 “2.3.47 TR 59
AT AR 2, PBS Yk fE BFLINA 200 pL JC-
1 BOEIREF Y (1 pmol/L), FEFEAh LI E 30
min, PBS Ji¥k 3 K, TR ME FUEHmE.
2.3.6 SOD. CAT it & MDA. GSH 7K-Ffrifa il
SHSY-5Y 4HfaLL 2 X 105 AN/AFLEFIT 24 LA, 4%
R “2.3.47 TURNERAT HMNS ), %BIAH &
UL AT ERAE, RIAHEN SOD. CAT &1
MDA. GSH 7KF.
2.3.7 Western blotting £l Nrf2/GPX4 15 5 1 £ AH
KEARL %W “23.47 TR 75T M
2y, WM, % “2.2.8” Wi R TR E A
Rik,
24 FFESH

KH SPSS 25.0 F AT Gt oA, HdE L
X + 8 IR . Morris 7KK B E AL AAT S50 Hh k7 R
IR BT 200, 23 AR S e HoAth4e
b & 4] LR R 2 T 2 20 i (One-way
ANOVA), #7775, WIRH LSD fal: &7 EA
7, MERHAESHHT .
3 #R

Al

w1 Frn, SRAKRAE R EBGESE L
THa, AR ZH KRR ) SR IR T R A
(P<<0.01); SHRIALLE, #MHIE 7S EH K
T HUBUIER K R A T i T B A 3 prdes,
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F1 APEHERAXT DCI KRAFFRENFN (X£s,n=8)
Table 1 Effect of Buyang Huanwu Decoction on body weight of DCI rats (X +s,n=38)
5 5 /g
éﬂ il I E/ -k -1 ) > = 7 7
W Rk %A F oA F 3 F iR

X H — 478.50+46.85 484.88 £43.90 492.38+38.84 501.75+36.45
T — 363.63+£34.24% 347.63 £41.36% 332.63£38.73" 312.00£33.81%
FMNHIE F7 7.125 370.384+27.35 355.75+22.64 353.00+22.41 342.50+16.05

28.500 364.25+20.16 360.501+25.70 360.001+19.41 351.50+21.71"
— XK 0.2 364.88 -35.78 358.63+33.45 359.38 29.43 361.88+28.80"

SR RAE: #P<0.01; SHAMAKE: "P<0.05 "P<001, %2, 3[H.
#P <0.01 vs control group; "P<0.05 *P <0.01 vs model group, same as tables 2, 3.

SR 4 JEAMNSH I T3z v ) 2 — R XUNIZEL K B
RS ET S (P<0.05), FUXNHIE TR
HEZE DCI K BRAR 5T & T B

WEE 2 o, S IR ZH R B 20 I IR 7K T 2 A R
FRAEXRR e, AL KR IR AR RS A (P<
0.01), HAEEWFA = NIE,; SHEAMHLE, B
Y255 2 SR RS IR IE KA B R B,
HRERZEEE 2 A ORI K B 2 I IR S 5 PR AT
(P<<0.05), 452558 3 JEANHIE T1i7) w7 2 4 A0 —
RUNTEE K B 2 M I B ¥ 25 B AR (P<<0.05. 0.01), 45
2555 4 JEANPHIE 3% 57 2 4R — R SUIZE K BR
JI5 R 222 A (P<<0.01), #RAMNHE Lz EA
— € B ILBEE T
3.2 AR IAXT DCI KR I IZ IS

KHH Morris KRB PPAR K BRI 2 [A) 2% 31842
AeJ1, @R 3 o, EEMATERmY, &4
R BRI TR ER R4 Bt )1 s ) S K 1T 52 R PR
XM LR, AR B A 3 RSB ORI B
K (P<0.01), HES 5 RIYERR KT (P<

+T 2 #FEEEZAXT DCI X

0.01), FE/RERIZ KR 22 Re 1 B2t 5
PR ZH LA, 52 24 AL R 5 AR A 2 S () R P 4
B, ZINZE I OEEn IR K, s 3 Kb
BH 3 .37 i 770 B 4L R0 — B SOOI AR K B, 326 38 7 AR 24
BEFE (P<0.05), 4. 5 RAMAETLIA &7 E
RN R ACEE R Rk e R I B E 4 (P<
0.05. 0.01).

23 ()RR SEIG 45 A 1 R, S iR L,
FRASZH K B R R IR A BhiE B . 15 B If I B 2k~
E B RIS (P<<0.01), FHBHAS IR
REJIFRE; SRR, FAZAHRKRERRIR
o sl BE B 15 BB IR) S 2 T 5 B B 5 3
(P<<0.05. 0.01), FKHAMHIE T AT 24 DCI KK
RV
3.3 #PHERIAX DCI KRG Z4HLR CAl XTRIE
TAL A S

W 2 Fos, WERAKRIES CAl XMHZH
MHEF S, AT, SCERIEMT, 4IRS nT
Wy BB AHMOHES 2085, TR BRI O, S SR,

MR (X£s,n=8)

Table 2 Effect of Buyang Huanwu Decoction on fasting blood glucose in DCI rats (X + s, n=38)

IHE/(mmol-L™")

=] S =N —

L) Al g ke™) % 1 %2 A % 3 ) %4
pagiict — 5.601+0.26 5.3840.24 5.8610.86 5.5140.65
A — 23.83+2.43% 25.3941.59% 26.70+2.16" 29.7142.38#
FBHIE L7 7.125 24.19+1.81 24.46+3.32 23.98+2.36 21.78+3.08"

28.500 24264137 22.80+2.32 21.184+2.19* 20.05+1.96"
Z XU 0.2 23.86+1.95 22.0542.86" 19.6441.94™ 18.0540.95

*3 APAEIIAX DCI AR BB RHARIEN (X£s5,n=8)
Table 3 Effect of Buyang Huanwu Decoction on escape latency in DCI rats (X £ s, n=8)

igv,l TR Dl
M ARk — TR FEES R EEEE
pagitst — 76.59+20.24 38.10+24.67 28.58+14.29 17.89+10.52 20.15+10.17
R - 75.58+26.37 65.22+30.79 62.92 +24.29% 63.75+21.66" 57.54+24.13*
*MHIE T 7.125 71.22+2690 49.24+34.42 51.32+£25.02 37.384+28.56" 29.23+4.85"
28.500 74.09+18.19 47.72+32.57 32.34+33.90" 23.99+24.71" 21.93+10.82™
T HXAIR 0.2 83.10+19.43 62.13+20.61 32.75+22.73* 26.94+15.46" 25.97+20.92*
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"
T

X
A

T

#H#

WHE B 7,125 28500 —FIXUIT
BHD/(g'’kg )

BHD 28.500 g-kg™! — HUK

BHD-#MHIE Fii7: S @AIE:: #P<0.05 #P<0.01; SEMAILLE: *P<0.05 “P<0.01, K3, 4.
BHD-Buyang Huanwu Decoction; *P < 0.05 #P < 0.01 vs control group; "P<0.05 ""P <0.01 vs model group, same as below figs. 3, 4.
1 #PAZEAX DCI KR EIRZRLE P HEKIER (A) MESHHIE (B) HIFE (X+s,n=8)

Fig.1 Effect of Buyang Huanwu Decoction on relevant indicators (A) and movement trajectories (B) in spatial exploration

experiments in DCI rats (X £ s, n=28)

BHD 7.125 g-kg™

BHD 28.500 g-kg™'

BEOETELRRED CAl KMEAIHE.
Back arrows indicate neurons in CA1 region of hippocampus.
B2 #PRZERAN DCI KRIGDALR CAl XFELLAIFA (HE, X400)
Fig. 2 Effect of Buyang Huanwu Decoction on pathological changes in hippocampal CA1 region of DCI rats (HE, x 400)

KEAZE LG, RRIEE 2, SEAA R, #MH
0 .37 %5 7) 5 2H RN HOOUITC 2 o 2 40 P s B 45347
AR, disETml, HEBCN S, A
BN, AR F R A e AR A
.
3.4 #FEERIAST DCI KR SR FeX 7K FE R
BRBHEXERFRENF M

WK 3-A FioR, SXHEEAL R, ALK R
JE SOD. CAT it & GSH /KR FK (P<
0.01), MDA /KFREFR (P<0.01); SHAILH
PR, #4525 20 K RRUMLTE ' SOD. CAT i 1% /2 GSH
KT (P<0.05. 0.01), #MHIE LK. &
AL MDA /K153 F#IK (P<<0.05. 0.01), #7R

FNBHIE T3z AT Yk DCI K B AL B R4 -

WK 3-B fis, SR, A K RN
HRF Fe2 /K FREFE (P<0.01); HEIALIL
B, KA H KRN Fe2 /K RE T (P<
0.05. 0.01). WiF 3-C ffion, SxHdltbig, B
HARRIGLHHL TFR FEARBKFRET G (P<
0.01), FPNI. FTH HHRIEAKTFEERMK (P<
0.05); SR LhEE, 25254 KR D414 TFR
] A RIE KT 53 K (P<0.01), FPN1 & AFIE
AKPEZETHE (P<0.05), FMNHIE F37 7 B 4L
THXUANA FTH & ARIEKFRET R (P<0.05).
IR RIERANHIE TLA T g DCL K R
il
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GAPDH | W S s (3]0

R RER 7.125 28.500 HUXUIK
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o R 7.125 28,500 —FFXUI
BHD/(g'kg ")

0
X B 7125 28.500 —FFXUI X FE 7125 28.500 —FFXUIT
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(=]

ALK RIS AU SLAE SRR LB, (n=8); B-#4 KRN Fe &Rt (n=8): C-#ARNRIGLHLSRARBHLEARLE (1=3).

A-comparison of oxidative stress-related indicators in serum of rats in each group (n = 8); B-comparison of Fe>" content in brain tissue of rats in each

group (n = 8); C-expressions of iron metabolism-related proteins in hippocampal tissue of rats in each group (n = 3).

3 #BEZEEAF DCI KEREMH Fe? K ERFRHEXEOREHFN (XL53)

Fig.3 Effect of Buyang Huanwu Decoction on levels of oxidative stress, Fe** and expressions of iron metabolism-related

proteins in DCI rats (X £ )

3.5 #BEZERAXT DCI KRS 24HZE Nrf2/GPX4
= SBEEAXERRIANEN

G A S BINE 4-AL B fin, SR
B, BIKRME D CAL X Nrf2 Al GPX4 E A
PEFR BERIL (P<0.05. 0.01); SR LI,
IR s R — N KRS CAl
X Nrf2 f5 HHEFRIE R ET 5 (P<0.05), %42
HARRIED CAl X GPX4 HEHAMMEFRLEZET
(P<<0.05. 0.01),

Western blotting 5 R W1 4-C P, HXHHEZ
Ebds, FALALK BRI D44 Keapl 2K FARIEK T &
FTHE (P<0.01), Nrf2. HO-1. SLC7A11. GPX4
| A RIE KT 5K (P<<0.05. 0.01); SR
Eb A, #INSH I T i e 7 4 RD — PR XU 2K B
HZ\ Keapl 5 HRIAKFEZEFEIL (P<0.05.
0.01), Nrf2. GPX4 HHAXRLKFEEFE (P<
0.05. 0.01); F4h 2541 SLCTALL FHARIEKT 53
s (P<0.01); #MHIE HFME miflE4H HO-1 &
HRIAKFBET = (P<0.05. 0.01).

3.6 EEFET T SHSY-5Y HApKRERE
WIS B, B 6 A0 B B 39 i, SHSY-

5Y A7 IS RE N M. M A PEIRE N 160
mmol/L i, HZEHH] SHSY-5Y 4ifEis (P<
0.01), K% 160 mmol/L 1 i 2 A Bk i .
3.7 #EZERIANSHEESH SHSY-5Y 4paiEsE
=ap=A

WK 6 flizr, SxiRdLtbis, BRI AES
REERL (P<0.01); SEAAILE, FHIER
Bk, A E S A S AR R EE TS (P<
0.01); HHMHIE F.37% 7 B & 24 MG 2 Le s, #MBRH
I 1137 e 70 A 24 L3 +ML385 40 i fi s %
L (P<0.05).
3.8 HHERIANSHEIESH SHSY-5Y Hpas it
BBk T R e R iR BR B AL A9 520

Wk 7-A Fros, SRR, AR SOD.
CAT & ) GSH /KPR Z[FK (P<0.01), MDA
KTFRETE (P<0.01); SHAALLE, *MHIE
A FAE S 25 &4 SOD. CAT % & GSH
K EZETHE (P<0.05. 0.01), #MHIE Tz s 7
FHAMIEH MDA /K EEFK (P<0.05); S5%b
BHIE iz A 25 IS 4L B, A NPHIE Fi7 =77
2435 +ML385 41 SOD. CAT 35 1% & GSH 7K
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A, B-FAKBRBELALN Nrf2. GPX4 Gy AR B R FHI AR EL 2434 (X200); C-Western blotting #6520 K FR i T 4143 Nrf2/GPX4
IR AR R I RIA.

A, B-representative immunohistochemical images of Nrf2 and GPX4 in hippocampal tissues of rats in each group and quantitative analysis of positive area

ratio (x 200); C-expressions of Nrf2/GPX4 signaling pathway-related proteins in hippocampal tissues of rats in each group detected by Western blotting.

B4 ABEERAX DCI XRIEDLHL Nrf2/GPX4 (5 SBHIEXEBFRIANZM (Xts,n=3)
Fig. 4 Effect of Buyang Huanwu Decoction on expressions of Nrf2/GPX4 signaling pathway related proteins in hippocampal
tissue of DCI rats (X £ s,n=23)

B ERL (P<0.05. 0.01), MDA /KFRET5 TeI 55 SR8 eI RE, PR S 5 T S 3 SHS Y-

(P<0.05). 5Y GHIERLAR I FL AT AR T S LRI R D RE 2 5
Wkl 7-B o, SxTREAELEL, BRI SRR, 45 T ANHIE T 25 S T TS 4N
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Fig. 5 Effect of different concentrations of glucose on HM-Buyang Huanwu Decoction high-dose medicated serum group;

survival rate of SHSY-5Y cells (X = s, n = 3) ¥P<0.05 #P<0.01 vs control group; "P<0.05 *"P<0.01 vs model
group; 4P < 0.05 #%P < 0.01 vs Buyang Huanwu Decoction high-
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MUt eI 5s . SRt ehng, BAMHIE Lz Fig. 6 Effect of Buyang Huanwu Decoction on
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Fig.7 Effect of Buyang Huanwu Decoction on oxidative stress (A) and mitochondrial membrane potential (B, x 100) of
SHSY-5Y cells induced by high glucose (X s, n=3)
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Fig. 8 Effect of Buyang Huanwu Decoction on expressions of Nrf2/GPX4 signaling pathway-related proteins of SHSY-5Y

cells induced by high glucose (X +s,n=3)
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