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W OE: BRI Z AR R S 5K B SR RS 0 ORI R L. iR K SD K ERBENL Y X A A5
BIH., H#ME (3. 6. 12mglkg), FA#IZE (12mglkg) +EX527 (5mglkg) 4, S4H% 10 K. BRxtiass, HAKHEKR
BUSR A ORTE B BB S A RE S 5 K R, BRI, SRR ip HRFEZY, S IRAFBR A KR ip
SR AR K, LRI, JELE 14d. RIRG LG 30 min, 0T & 20K RAT ATy, WS E B A SR B &S A0,
For il G 5 AR 2 2R E ALY BUAGEE (SOD) A H it Al (GSHD . T % (MDA, G &S % (ROS). ZE T+ (Fe?*)
KT, BRFET MO FVE RS AR SR 7 it 11 (SLCTALL) . Bt H ML S YIEE 4 (GPX4). BRI A A il 55 5 ik
B 4 (ACSLA) VLK PiER(E BT AT 1 (Sirtl), CGLHEERH O1 (FoxOl1). p-FoxOl. Ac-FoxOl EEHRiX. &R HiK
RUAHAELL, HFIRSHELRRAT NP BE K, BFHUE EESEE (P<0.05); KRLFNHAL 5K SOD. GSH
WEEE AR, MDA, ROS. Fe? &2 B EHFIK (P<0.05); KRMEFEAZ SLCTALL. GPX4. Sirtl. FoxOl & [ Rk
BETHE, p-FoxOl. Ac-FoxOl. ACSL4 EHRIEREMRM (P<0.05), HEFEAMM. &t I RERNEEE NS
RARESBBERGG, HEHUH 50T S5 R4 L Sirtl/FoxO1 i@8, IMEHIgIMEk T A 5.
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Protective effect of vitexin on ferroptosis mediated by the Sirtl/FoxO1 pathway
on nasal mucosal damage with allergic rhinitis in rats

LI Yanfeng, LU Zhenmin
Department of Otolaryngology, The First Affiliated Hospital of Xinxiang Medical College, Xinxiang 453100, China

Abstract: Objective To investigate the protective effect and regulatory mechanism of vitexin on nasal mucosal damage with allergic
rhinitis in rats. Methods SD rats were randomly divided into control group, model group, vitexin (3, 6, and 12 mg/kg) group, and
vitexin (12 mg/kg) + EX527 (5 mg/kg) with 10 rats in each group. Except for the control group, all other groups of rats were induced
with ovalbumin to establish a rat model of allergic rhinitis. After the successful establishment of the model, the rats in each group were
ip administered with the corresponding dose of drugs, and the rats in the control group and the model group were ip administered with
the same amount of normal saline once daily for 14 consecutive days. 30 Minutes after the end of the last administration, record the
behavioral scores of rats in each group and observe the pathological and morphological changes of nasal mucosa tissue. Detect the
levels of SOD, GSH, MDA, ROS, and Fe?* in nasal mucosa tissue, as well as the expression of ferroptosis related proteins SLC7A11,
GPX4, ACSL4, Sirtl, FoxO1, p-Fox0O1, and Ac-FoxO1 proteins. Results Compared with model group, the behavioral scores of rats
in vitexin groups were significantly decreased, and the nasal mucosa injury was significantly improved (P < 0.05). The activities of
SOD and GSH in rat nasal mucosa homogenate were significantly increased, while the contents of MDA, ROS and Fe?* were
significantly decreased (P < 0.05). The protein expressions of SLC7A1l, GPX4, Sirtl, and FoxO1l in rat nasal mucosa were
significantly increased, while the protein expressions of p-FoxO1, Ac-FoxO1, and ACSL4 were significantly decreased (P <0.05), and
were dose-dependent. Conclusion Vitexin can improve nasal mucosal damage in allergic rhinitis rats, and its mechanism is related
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to activating the Sirtl/FoxO1 pathway and inhibiting ferroptosis in nasal mucosal tissue.
Key words: vitexin; allergic rhinitis; ferroptosis; Sirtl/FoxO1 pathway; SLC7A11
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RVEE R RRRERE LSS, 2FE
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HILFEDCE N EEET KA, BHAT, ST AN
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JRRE RS . SR, IR 25 E KRR T AR R
RPATRESH —EMWARKRN, HIERT EEHIT
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BRAET 2 B IR T A 5 R i — P kAR
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ESIEIEESE (ROS) A IR B Ak LA
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T AL 2R BE % B R pk e S AT . s kAR
A0 GRS R S 0 /N R R DL R A e
A F&-13 (IL-13) B FHIAE kIt &
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B BRA%, A % (MDA) gk 1 /K T 5.3 T,
ML T 4457 ferrostatin-1 4bBEJS AEE L3E LPS
BRI, R A EE, BE R FUIESE, g
£ e % 30 I YA E Ak B 4k B T o AR N A
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FEAHMIBRAET, 3% PMas 175 F B S R I 55 (61, DA
R BB AR T T B AR S S 58 S R AR A5
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EERREEY . AR R RN, R
Ae % L i AMPK/Nod #5288 3 (NLRP3)
BEA SR AT, FRAC R B2 250 )
I, YRR A WA B 8 DR B Rl R A 2 3 M A
108, fERE, A5 SRt 3R] 30 AR N 1 B 6K R S 2
T B e LR HLE MANTE 2 . Al AT
PLE I O AR S N A R KRB, DL
Sirtl/FoxO1 15 il g/ T 40 L FE T AL | 5
By PRI IRIZR XSS R B SR AT KBRS B 45347
AR VE T, DA ST P A 30 2 0 A0 87 1 2 8 RTVR T
1 B 978 LA 5 498 20 1 7 ¥ S Ak — 5 i B
SRR
1 MREREE
11 MR
111 ¥y HEME, SPFZ%, SD K. 90 K, 6~8
FWE, AR 180~2009, TWSET bk e st
YA PR 5TAE A R [SCXK (') 2021-0026]. Zh44H
TN NIRFE: (25+2) C, MHXHEE 50%~65%,
12h/12h BRACE LR, HEHRE. YooK, &R
MEFE 1. SIS 3R SR, HASSZIRH AT
BT RPE R A R A (IS LLSC2021-
08-015).
112 WF 43R (BESH>98%, Ml bR
A EMFEARA IR AF], 5 20220312); Sirtl 41
#17) EX527 (E[E ApexBio A+, %5 A4181);
IIEE A SA R R [PE A AR B Ay (R
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HAHERAT, $85 M0228A. MKCM1237]; Hi%
e BALEE (SOD). A bt H kit kil (GSHD.
P8 (MDA Fe?* kil X751 & (Fd mt g pl B4 T
FEWE T, 95 A001-3-2. A005-1-2. A003-1-2.
A039-2-1); ROS Har 71 & (AL 50 H BRI RH A
FRAW], 35 SY0802); #HAZEK - 4 (HE) Jufs
WG PR e A & ECL el 1l
FEhre—Pi. WFEIPR =P GPX4 Pk,
SLC7ALL #iifk & B-actin Pifhk (L#FE = RAEDH:
AT, #t5 C0105S. P0011. POO18FS. A0409.
A0413. AF7020. AF7992. AF0003); ACSL4 Fifk
(Abcam A 7], $75 ab155282); Sirtl Hifk. FoxO1
Pk, Bk FoxO1 (p-FoxO1, 35 Cell Signaling
Technology, %% 5 9475.2880. 9461); Z. I {t-FoxO1
itk (Ac-FoxO1, Z[E Thermo Fisher Scientific 2
7], 185 PA5104560).

1.1.3 fuds BX53 AL RHEE (HA Olympus
ANF]D); H-2050R-1 BB OHL G RGN S 56 == A 2%
FFRAMRATD; LD-96A BUEEFRIC (1l <38 B
RERI A PR AT D Gel dox XR*HI B g 2 4
(Bio-Rad & #]).

1.2 J5%

1.2.1 4y, EMKRGZ K SD K REEHL AN
PR, FRAUZ . AR (3. 6. 12 mglkg) #1018,
R 10 H o BRXTRRAA AR, A 8 4K R IR o
B HEAE PR S KRB, (KiES%
SCHR IR TE A 1) AR S B KBRS L 0.3 mg B
E A EEAPUR 430 mg A AEFNRS 5
fE T 1 mL A BEER K i SR B, T UK ip i
ITHANE L, BRR LIk, &S 8k, it 15d. 28
16 KB B RN 2% 10995 & FEm CREl
50 uL), JES:7d, SRALEEL. AR SR G
30 min, MEKRAE 5 min WHIAT A, FHLIBRARMN
YRS RAT RFEIRVR AT IR, B85 =5 WAL
A N o 5 KBRS A T D ST AR 7 7 A £ 98 AL
RIRIER I IE , 4R ER S A R ip AH R 259K
o MR AR R ip S K, 1 %id,
S 14 d.

1.2.2 REBAT R RIRGZ45H 30 min J5,
MEZILFKAE 5 min A KR IAT NIFATIT I
9. WEMERE: 1~3 4Nt 148, 4~10 it 2
g5, Z10ANE 348 BRES: BESRART LI 1
gy, MHATEFLT 2 70, BEREWRmE 3 4 &

PEFRRE: BRI IUBE 1~2 Ut 145, RIZUE
FEL PHR>2 Rt 2 4 ¥ BIR BT 2 A NS 3
HAT NSV, AT NV =5 o MR i
R,
123 KRSFBEHAFIEEFZMNE RIRGHL
WJE, ip L ZPARRIE R B, BEAT Sl TTH4E, R
BB, HET 4%H 2 BEHESEE 2d,
PR ZBERL K. —H B, AR, Uk
3~5um, 17 HE §ta, BsE FLE S R4 28
BN
1.2.4 R EFEHL P EARIBERR X Fe?t /K1
R B ZR R S A, N TA A H L
KT HEEE, 4 °C. 3000 r/min &> 15 min, ARHEL
BB SR AR N LR A 21 5] SOD.
GSH. MDA &, tikille Fe* & &.
1.25 ROS/K-Fhaill HUEFEAHZI 50 mg, A
I B MR GE T 7 0 RS, T 4 °C. 3000 r/min
250 15 min, WH RIS, #cE ROS A IR Gk
17 ROS & &I, A3 2 GEEAR G 2 26 EE,
BCA V% & H KB
1.2.6  Western blotting #& Wl 2k 7€ - AH ¢ 88 A K&
Sirtl/FoxO1 i@ HRIE  RIRG LG, LH]
PR ERARTE, BOE R SRR RIS,
15 R SR B R mR, T4 C
24 N 2% 40 min; BCA V200 5E &2 K R B A i
SURFIRIE; | LR AL AR 30 pg
THEASH ERARRD; BHRHRIK; BHRERE: 5%
BSA =i 2 hy 70 Sirtl Hifk (11 500D,
Ac-FoxO1 FiifA (1 : 500). p-FoxO1 #ifA (1 : 500
FoxO1 $ifA (1 :1000). ACSL4 HiifA (1 :1000).
SLC7A11 (1 :500). GPX4 (1 :1000) PAK B-actin
Pifk (1:2000), 4 C%AMFFEHE 16 h; 37 C%
£ F ZHiE 60 min; LB —Pr/5 TBST HhfE
15 min; JEINEEMT Gel Doc XRG R4+ &
ARG, £ Image Pro Plus 6.0 #FiE 478 A i
il KA 8 BT
1.2.7 Sirtl HIFIFITHF R E KR EFEIRS
EREAN

¥ SD KRBENL AT . AL 43R5
(12 mg/kg) #H. H:HIE +Sirtl #M#17) (EX527, 5
mg/kg) 4, A% 10 K. BRTHRALsh, HAa%d
KRR OF9E 8 115 5 7 AR o 1 B % K IR
TR FERER R I S D, 43R 2R 2K BR ip 12 mglkg



FIOHBFEIH 202441H RS E T Y3

Drugs & Clinic

\Vol. 39 No. 1 January 2024 <17 -

I ER s HEIRER A+ Sirtd #PHIFIZH KR ip 12 mo/kg 4
IR, BIZITESH 5 molkg EX527; X B 4L Ffsi Ay
AR ip R K. FHKRAZ 1k,
414 d.
1.3 ZitEath

KH SPSS 20.0 Guit 3T 2t /i . e
ZEHLL x £ Fow, SN LLRER BT 25y
. ZHIE PP LLCR ) LSD-t A5
2 #R
2.1 HHEEMNKBRITAFTES

mE 1R, SHEAAML, HRERSHEA
KEAT VR B B K (P<<0.05), H 2=
NEPSE

®1 BAKXRITAFIENE ( xxs, n=10)

Table 1 Comparison of behavioral scores of rats in each
group ( X +s,n =10 )

2H 5 #E/(mg kg) AT NZEVE S
payiis — 1.90+0.58
it — 7.30+0.67"
HIfE 3 4.90+0.57*

6 3.5040.53%%
12 2.80+0.63%¢"

EXIIRALLEE: "P<<0.05; HRRIZHELE:: #P<<0.05: HHLNEK 3
mg kgL 41 Lk : P<<0.05; 5431 2% 6 mg kgL 41 L% “P<<0.05,
"P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs
vitexin 3 mg kg* group; “P < 0.05 vs vitexin 6 mg kg2 group.

Xof HE i

HEHIE 3mg kgt

2.2 HFRITKRBFRE L IA RIS

ST A R BB IR U . S IER . R
HK R FE AR gt ™ E, BRI
%, HAEA KEMREEAIRE, a2 LEy
sk . SEERML, HIRIRSFIRE KRS
MR 2R b HEFU AT RS, 4R B8, HEF T ) —
B, RAEPELHMOR TR A I Rk, AR Y
KRR, H 2RSS s B a R, WA 1.
23 HHERWNAREFHRALASTURFKER
Fe 7K RIS

Wk 2 fion, SHERAMLE, HHRSHEd
KBRS % SOD. GSH &1 &% T,
MDA. ROS. Fe*& &I W ERIL (P<0.05), H
SRR
24 HHARMNAREMRALAKETHXERR
ey bAl

wiE 2, % 3 o, S, IR
LK R BB SLCTALL. GPX4 iR KA
BT E, ACSL4 HFHFRIA EEFIK (P<0.05),
H 2R A A
25 HHIRITKRESFIIRLEL Sirtl/FoxO1 1BEEKAY
A

Wil 3. % 4 o, SEAAML, HIRS
FEA K B2 B4 2R Sirtl. FoxOl1 iR AR IA Y 5
FTFE, p-FoxOl. Ac-FoxO1l & [ ik & & FE1

&
w 100 ym 3{ 100 ym
41302 6 mg kgt HE3PI 2K 12 mg kgt

Bl BHEXKRSFMEHELARFES (HE, X200)
Fig. 1 Histopathology of nasal mucosa of rats in each group (HE, <200)

(P<<0.05), HEFIEAKNE.
2.6 Sirtl #AMFIFIFTHFRGLE KRR EFER R
Al

mFE 5. K 4 fox, SEMAME, HIERA
KEAT NI B ERRL (P<0.05), SZhEE
WG B . SR RAAMLL, HERE +-EX527
HRBRAT NV BEF = (P<0.05), &3 L
B B R N =

2.7 Sirtl #IFFIN KRBRESU R Fe?*k
THIR 0

Wk 6 firn, SHEAAMLE, HRHRARKRE
L1450 SOD. GSH %R THE, MDA,
ROS. Fe?* & E IR EFEL (P<<0.05). HiHHZRA
AIEE, 490K +EX527 KR EB A L5 HK
SOD. GSH Jf & K, MDA, ROS. Fe** & &
YIRZEFm (P<0.05),
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*2 REAFREFEAL SOD. GSH, MDA, ROS, Fe?*’kFELEH ( x +s, n=10)
Table 2 Comparison of SOD, GSH, MDA, ROS, and Fe?* levels in nasal mucosa tissues of rats in each group ( X %s, n =10 )

Hu5 FE/(mg kgt  SOD/(Umg?) GSH/(Umg™)  MDA/(nmol mg-Y) ROS/(RFU mg-t) Fe?*/(umol g-1)

xif R — 197.55+14.98 105.61+16.10 3.89+0.47 0.78+0.06 0.37+0.05
il — 127.14+16.69" 51.89+12.21" 7.68+-0.88" 3.66+0.31" 0.89+0.08"
AR il 3 147.77+13.33" 68.81+14.03" 6.67+0.59* 2.31+0.14% 0.69+0.07*
6 162.17 +15.59%& 83.78 +13.66%& 5.45+0.61%& 1.68+0.21%& 0.54+0.07%&
12 179.98+18.82%&2  98.46+15.29%&a 4.4940.72%&s  097+0.10"%2  0.4340.05%a

SxRAEE: "P<0.05 SHTALLE: *P<0.05: SHIHE 3 mg kgt 4LELE: #P<0.05; SHEIHIEK 6 mg kg AL “P<0.05.
*P < 0.05 vs control group; P < 0.05 vs model group; &P < 0.05 vs vitexin 3 mg kg2 group; “P < 0.05 vs vitexin 6 mg kg group.

2.8 Sirtl #MHEIFIF KR EFARELE Sirtl/FoxOl

ACSL [ ——— 7510 g kI T

GPX4| W, o e w— —|2.0X10* W 5. & 7 Fion, SEBIAEAML, HIRRA

KRB 2 Sirtl. FoxO1. GPX4. SLC7A11

EAFIEL R E T, p-FoxO1. Ac-FoxO1. ACSL4

ractin 0 B (P<0.05), L AL
MR s 612 90 25+ EX527 41k LS BB 4T Sirtd . FoxO1.,

HE3IE/ (g kg ™) . .
GPX4., SLC7A11 & FHFRIA REFK, p-FoxOl1.
2 BEARBFIRAL SLCTALL, GPX4 ACSLAE  Ac FoxO1.ACSLA & (1361 5 2 T (P<0.05).

SLCTALL | Wi— s w— — S| 3.5 < 10*

BRIAFHE 3 i
Fig. 2 Expression bands of SLC7A11, GPX4, and ACSL4 _ . N
proteins in the nasal mucosa of rats in each group ARINES RAA RIS R EER R, B

*3 BEAKFRBFEAL SLCTALL, GPX4, ACSL4 EAMEXRIZE ( x+s, n=10)
Table 3 Relative expression of SLC7ALL, GPX4, and ACSL4 proteins in nasal mucosa tissues of rats in each group ( X s, n =10 )

415 1 /(mg kg ) EOMNTER
ACSL4 GPX4 SLC7A11
i — 1.0340.15 1.0640.11 1.01+0.14
T — 2.41+0.28" 0.42+0.06" 0.46+0.06"
HHE 3 1.83+0.19* 0.61+0.07* 0.59+0.05*
6 1.5240.16%& 0.7240.06%& 0.7240.08%&
12 1.2040.17#&a 0.81+0.08%&2 0.89+0.10%&"

St BRA E: "P<0.05; SHIRIILLE:: P<<0.05; S41IHIE 3 mg kgt ELE:: #P<<0.05; S54EIHIE 6 mg kgt 4Lk “P<<0.05,
*P < 0.05 vs control group; #P < 0.05 vs model group; &P < 0.05 vs vitexin 3 mg kg2 group; “P < 0.05 vs vitexin 6 mg kg group.

& HATA R BE FEEONVA IR, Iz AR G ¢

Siri | WD ——— - > < 10 PRI 5 4 ek p R 45 . oA S8 i e B 5
AcFor0l | W S D S ;< 10" SRR R BRI, T B S
provo [ WO W 19" g iy 7 4t 4 B KBS 8. BUInS, AER
OO [ ————| 1< 10 T 5 FR % I R Y T 24500 % AR B TS 2%
Practin | M—-———— . 3} 10 LN, R BRI R, (K
e ®® o 36 U 1 £ 2 75 2% FE 2 L L DRSS AN L g 0,

HIF/(mg kg ) )
_ PR R 2 LERT VA AR R 5 26 R AN W R g, HAE
3 BERR S, FoOL, pFoOL ACFOOLEE it i Jobiifish 0089 CLEHT AL, TTLLG 55
NIATR ™= A1y 3 N U N
Fig. 3 Protein expression bands of Sirt1, FoxO1, and Ac- KN B R MU EER 2P AS R 2 Ak

FoxO1 in each group of rats AR A2 TR B L I R R O 2 B 5 2
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T4 BAXFBFEALNR Sirtl, FoxOL, p-FoxOl, Ac-FoxOl ZEEHEXFERE ( x s, n=10)
Table 4 Relative expression of Sirtl, FoxO1, p-FoxO1, and Ac-FoxO1 proteins in nasal mucosa tissues of rats in each group

(X=s5,n=10)
2H 5 Fl&/(mg kg ) Sirtl Ac-FoxO1 FoxO1 p-FoxO1
if R — 1.06+0.16 1.05+0.18 1.02+0.19 1.02+0.11
A — 0.52+0.07" 3.21+042" 0.43+0.08" 3.02+047"
AR il 3 0.64+0.06* 2.35+0.31% 0.56+0.07* 1.9240.32*
6 0.75+0.08%& 2.10+0.29%& 0.76 +0.10%& 1.43+0.12%&
12 0.95+0.12%&2 1.73+0.28%¢a 0.97+0.12%&a 1.12+0.10%&"

ExBALLE: "P<<0.05; SHMMALE: “P<0.05; SHHZE 3mg kg A E: &#P<<0.05; H5H:HE 6 mg kgt ALLE: “P<0.05,
*P < 0.05 vs control group; P < 0.05 vs model group; &P < 0.05 vs vitexin 3 mg kgt group; “P < 0.05 vs vitexin 6 mg kg2 group.

£5 BEARITAFESLE ( x+s, n=10)
Table 5 Comparison of behavioral scores of rats in each
group ( X #s,n=10 )

H #E/(mg kg) AT HNEVESY
payit — 2.00+0.47
i elt] — 7.50+0.53"
LaniilleN 12 2.90+0.57*
#1302 +EX527 12+5 6.50+0.53%

SR "P<<0.05; HEUHMALLE: *P<<0.05; SHLIIE
ML %P<0.05,

P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs
vitexin group.

'S';: 45,100 po & 100 pm
Lik i IR 3R+ EX527
& 4 Sirtl 4050573 K R SRR A L RIE RS F RS2
(HE, X200)

Fig. 4 Effect of Sirtl inhibitor on the pathological
morphology of rat nasal mucosa tissue (HE, x200)

xR6 HBEXFEBFEEL SOD. GSH. MDA, ROS. Fe?7KFELE ( X +s, n=10)
Table 6 Comparison of SOD, GSH, MDA, ROS and, Fe?*levels in nasal mucosa tissues of rats in each group ( X #+s,n=10 )

2H 35 7§/(mg kg™t) SOD/(Umg) GSH/(Umg?!) MDA/(nmolmg?) ROS/(RFUmg?) Fe?/(umol g1)
xif R — 202.11+18.86 110.34+18.19 4.01+0.50 0.85+0.10 0.41+0.07
kit — 136.69+17.73"  60.12410.23" 8.131+0.95" 3.79+£0.37°  1.01+0.10
IR 12 186.55+19.03" 102.12+14.43%  4.8240.74* 1.18+0.16*  0.57+0.08"
HEIH &R +HEX527 12+5 148.10+16.66% 71.12+13.06%  7.16+0.10% 2.87+0.34%  0.89+0.11%

SxHBAH: "P<0.05; HHRHIE: *P<0.05: SHHZRALE: 4P<0.05.
P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs vitexin group.

M — e E SR ik, HAPIR. a1
e WHURIR, HERER AW FRAK LPS 5 2SO UE
b BRI T R SORE R T BRI, S Ak, IR
RENE I R E R JO0E DL CSRAL B g AR s
IERCPE RN S A AR R R DL B TSR, 4L
TR ZR RENS D NP IROE SORE TR, (ERA R E
IPRTE FOENE IR AN S 5 P E I AN 2. N
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Fig. 5 Expression bands of Sirtl, FoxO1, p-FoxO1, Ac-
FoxO1, SLC7A11, GPX4, and ACSL4 proteins in the nasal
mucosa of rats in each group
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Table 7 Relative expression of Sirtl, FoxO1, p-FoxO1, Ac-FoxO1, SLC7A1l, GPX4, and ACSL4 proteins in nasal mucosa
tissues of rats in each group ( X %s,n =10 )

4151 A &E/(mg kgt Sirtl Ac-FoxO1  p-FoxOl FoxO1 ACSL4 GPX4 SLC7A11

X ik — 1.01+0.17 1.00+0.11 1.04%£0.13 1.07x0.18 1.02+0.13 1.08%+0.14 1.05+0.19
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EX527

S5t iRZLE: "P<<0.05; SEIBIALLE:: *P<<0.05; SHLHfIZR4LIE: P<0.05.
P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs vitexin group.
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