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# E: BN FWEEmMIAETEETOR 2 HXET 2 (N2 #ZET-«B (NF«B) /A EIMNEEMES (mTOR) /
AW B (AkD {55, MHYSET- AR, ST IR/ BRI  FHLE . 735k RN SR A LR
4/ % HCECs 400 . =B R M (HOS) BERY, R aufa sy 2B xt REZE . BERYZE . 3R 50 pmol/L H. CCK-8 il
5E HCECs Hfif#i5RE ] . FITC-AnnexingV/PI XUbRiciii AR & 40 M 1228 . DCF-DA %6kl A O LR R
BRI A AR DU 5 4 P S PR A B KSF . BLISA e 4R YR FE T M G Fa A T i (MDA B R R B H ik (GSHD
ML B T (Fe?™) 7KF. Western blotting ¥l i€ &30 HCECs 40t oA S48 bR [B 4Rk E298E-2 (Bel-2). Bel-2 #3%
X A (Bax). ZAR- LR IR KL AR K ENE-3 (cleaved-Caspase-3). Caspase-3]+ BRIET-AH e tn [ D H i AL Pt
4 (GPX4). R ZKME TA11 (SLCTALD. MAFKMMEAR-1 (HO-1) 1. EARSHMRIBT, BT HRAE/N R, 4 32
R HEPE Balb/e /NERBENL A R REZH . BERUZH . BEEMREH. B/ +ML38S . J5AKS - R4 (HE) ZLfMl TUNEL Zfa /)
R M IR 2T, Western blotting 25 2 &40/ BRER A IR ZH 21 Nrf2. p-p65+ p65+ p-mTOR. mTOR. p-Akt. Akt FIERIEIK
o R SHEAAML, BEEE 50 umol/L HANMIEINAE /1 B EM (P<0.05). SHRMAMLL, EEHAMBMTRE
HRK; Bax. cleaved-Caspase-3 & [N RIZ KR ERE, Bel-2 B AMINRIEKFEET 5 GPX4. SLCTALL. HO-1
EAMRIZKTEETH; MDA M Fe2 /KB EME, GSH /KFTHE; DCF-DA FIXt9¢ 6HEEE 1 DCF-DA Yeta it
PHAEHUE B E R (P<0.05). TSHEEAMEL, FHEH+ML385 4305 T _ ERENiats (P<0.05). HE 4Lt Al
SURBAE TS R, SRR, BEERAL N R A RE R AR R AR, AR N2 RN, 40 E R
THIRALEF T AR B LB R, 08T N TUNEL FHMEZEME DR/ (P<0.05); FEEIYA Nef2 B AAHX RIEKF B E 5, p-
p65/p65+ p-mTOR/MTOR. p-Akt/Akt & AR RIB/KTBE FK (P<0.05). SEEMAMLIL, HEH +ML385 A/l
BT EREETESR (P<<0.05). 2538 MG Nrf2/NF-kxB/mTOR/Akt 15 5 B IR R ZE T4 AL N, vl B T30 T
ARURE /I SRR ) AR B 4544
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Molecular mechanisms of xanthohumol in regulating Nrf2/NF-kB/mTOR/Akt
signaling pathway to inhibit ferroptosis and oxidative stress, and relieve dry eye
disease mice model injury
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Abstract: Objective To investigate the molecular mechanisms of xanthohumol in regulating Nrf2/NF-xB/mTOR/Akt signaling
pathway to inhibit ferroptosis and oxidative stress, and relieve dry eye disease mice model injury. Methods In vitro studies used
human corneal epithelial cell line HCECs cells to establish a hyperosmotic stress (HOS) model, and the cells were divided into control
group, model group, and xanthohumol 50 umol/L group. The viability of HCECs cells was determined by the CCK-8 method. The
apoptosis rate of cells was determined by FITC-AnnexingV/PI double-labeled flow cytometry. The levels of reactive oxygen species
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in cells were determined by DCF-DA fluorescent dye combined with laser confocal microscopy and flow cytometry. ELISA was used
to determine the levels of MDA, GSH, and Fe?*, which are related to ferroptosis in cells. The apoptosis-related indicators (Bcl-2, Bax,
cleaved-Caspase-3, Caspase-3), and ferroptosis-related indicators (GPX4, SLC7A11, HO-1) in HCECs cells of each group were
determined by Western blotting. /n vivo animal model studies were conducted to establish a mice model of dry eye syndrome. Thirty-
two male Balb/c mice were randomly divided into control group, model group, xanthohumol group, and xanthohumol + ML385 group.
HE staining and TUNEL staining of mouse corneal tissues. The expression levels of Nrf2, p-p65, p65, p-mTOR, mTOR, p-Akt, and
Akt in the corneal tissues of mice in each group were determined by Western blotting. Results Compared with the model group, the
cell survival ability of the xanthohumol group was significantly enhanced (P < 0.05). Compared with the model group, the apoptosis
rate of cells in the xanthohumol group was significantly reduced, the relative expression levels of Bax and cleaved-Caspase3 proteins
were significantly decreased, while the relative expression level of Bcl-2 protein was significantly increased, the relative expression
levels of GPX4, SLC7A11, and HO-1 proteins were significantly increased. The levels of MDA and Fe?* decreased significantly, while
the level of GSH increased. The relative fluorescence intensity value of DCF-DA and the number of positive cells stained with DCF-
DA were significantly decreased (P < 0.05). Compared with xanthohumol group, the xanthohumol +ML385 group partially reversed
the above detection indicators (P < 0.05). The results of HE staining and histopathological analysis showed that compared with the
model group, the total corneal thickness and corneal epithelial thickness of mice in the xanthohumol group were increased, the number
of corneal epithelial cell layers were increased, the ratio of intercellular space area to field area were decreased, and the number of
TUNEL-positive cells per field were decreased (P < 0.05). The relative expression level of Nrf2 protein in the xanthohumol group was
significantly enhanced, while the relative expression levels of p-P65 /p65, p-mTOR/mTOR, and p-Akt/Akt proteins were significantly
decreased (P < 0.05). Compared with the xanthohumol group, the xanthohumol +ML385 group partially reversed the above detection
indicators (P < 0.05). Conclusion Xanthohumol regulated the Nrf2/NF-kxB/mTOR/Akt signaling pathway to reduce ferroptosis and
inhibit oxidative stress. It could be used to protect the ocular damage in a mouse model of dry eye disease.
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KTCO11001) Jt) B 3 SEHERIHA R A ] o 555 (52
5 X0379, CAS 5 6754-58-1, ¥y AR, BT H =
96% ) Nrf2 #]5] (ML385, 55 SML1833, CAS
5 846557-71-9). JEME T 2F 5 A(BCA, 185 92142,
CAS 5 491-80-5) It H ER 7 Sigma-Aldrich A H] .
% (MDA) 4t hE e lfl & (ks
BL1481A) W H FilFAFHMELFRHAR AR . &5
RAMH L (GSH) bl e ik & (135 E-BC-
K030-M). W&:B T (Fe2") #tikilE il & (1%
5 E-BC-F101). FITC-Annexin V/PI XUbric i zW4H
PRI 4 M T 2R & (B85 E-CK-A211D) 1
H U SR AR I A R A ] . DCF-DA
WYk (185 D6471) M H AL REFERH A IR
AFl. RPN Bel-2 X X EH A (Bax) HyT (7
5 MAS5-14003). Bel-2 #.51 (13%5 MAS-11757).
M- E IR R AR E A M-3 (cleaved-
Caspase-3) ZP1 (185 PAS5-114687). Caspase-3 H.
PL(BE5 35-16002) 75t H it E AL ¥l 4(GPX4)
240 (185 PA5-102521). R & AE K TA11
(SLC7A11) £9i (H'5 PA1-16893). ML & N4
fig-1 (HO-1) ¥ (185 MA1-112). Nrf2 £ 51 (1§
5 PA5-27882). NF-xB p65 Z#H1 (#5 51-0500)-.
p-p65 HHL (F45 MA5-15160). p-mTOR £ (F%
5 44-1125G). mTOR £#i (175 PA5-34663). p-
Akt FPL(TR S 44-621G) Akt ZHT (575 44-609G )
Hmms-3-wE e i S8 (GAPDH) i (15 MAS-
15738). HRP #pic-IgG —H1 ($45 31460) I H
Thermo Fisher Scientific A& .

KC-X3000 2063t 5 4 B s W B Ak e
#r. BBI5 B CO, 53746 Attune NxT BUyf 040 iy
X ~Multiskan SkyHigh 24 4> K BRI H Thermo
Fisher Scientific A& .
1.2 ZAAEsCIE
1.2.1 4HjEsE9% HCECs MR TANEH 10%
fad- MG 1% 5 5 5% - 558 % 11584 DMEM }; 5%
W, BT 37 CHEE. MHXHERE 90%. BA 5%
CO: KA M3 T2 48 h 4E e 35 77
122 BV EBEENBARET T @S
BIER M (HOS) AfuiAl, [ HCECs 40 ik 7+
W I N & A 69 mmol/L ) NaCl, #7540 i 5%
FEWIIBIE BN 450 mOsmol/LI10,
1.2.3  ZHARSZIR AR TR M Sa oy IR
PRIz R, #57 HOS 4UAuiisy; o

JE TRy AH, (ERSRIAH IR o A T R E T 104 25,
50, 75 pmol/L, 4b¥E 48 hill,
124 AMfEiERe /I A CCK-8 &l
AL RE 1, BAE RS ARG . 1
450 nm NIIE & MAHRRIR G (4) fE.

MHVE ST = (Asw—A=e) / (A yw—A e)
1.2.5 AR T-RNE i gH BRI E 240 H )
T2, RS2G4 2H A0 3 I 98 A 2% 40 44l Bl 55 55
W, 145 SRR FE A 1.0 X 106 AN /mL 1504 2k
ff i} FITC-Annexin V/PT XUbric it =40 A A 5 4
iR/ e S 7 g 74 GRS R PAS SN i P ot I
YU BASCGHAT I A2 o I AR 45 R I S 4H B N
Ql ZIRZNME, MU AIAE N Q2 SR, FiH
T4 Q4 RIRAHM, e HATH T AR A
Q3 Z R4 .

ST =Q3 IR 5 L+ Q4 SFR4A
1.2.6 MHRE AR AL 6 FLAR AN F= 4
A 1 mL #hFEA S B0 1 70 A0 R B A i VA
1] RIPA ZLfFR 2L s 4% B w7 7253847 SDS-
PAGE Y1 ML BV PAGE LR H R HL A,
FZ PVDF i o SRH 5%/B G954 % PVDF itk
FTE . R BRI — P TAER, 4 C R E LR
H TR B i —dt TAEWR, =R E 1h. ECL &
b 2= R IR0 B (1 27 AT 5. KA Image
J V148 AP AT A 225 MKl . L GAPDH
NNZ, R & AR 5 7 K AR/ % B 21
GAPDH 45 K FEAEL 12 43 LSRR (1) 2671 K AL 5
DA HE 2B P 3R R A A 5o Atk 43 21 12 BB b 2% 15 K
FEME AT H— A3 . Pk TAEMR R Q0 T : Bax
(1:1500). Bel-2 (1:1500). cleaved-Caspase-3
(1:1000), Caspase-3 (1:1500). GAPDH (1 .
1500). GPX4 (1:1500). SLC7A11 (1 :1500).
HO-1 (1:1500),
1.2.7 MDA. GSH. Fe* 7K-F# i
I 5E 40 MDA GSH. Fe? 7K.
1.2.8 st HHENE B 1.0X10* A
HCECs 4Hfa3) 515 B TR0t L R g iR m,
AREETR. %I 1.2.3 DUR AR 12 h 5, %
MAHHLI%FEY AN 1 mL DCFH-DA V&, G5
H 20 min. 3 _LiEW, A 4 CHIAM PBS il
Vedi 3 k. ENVBOEIL IR AR BB W g2 & 7 2L A
F ] DCF-DA %% o it 3t =4 M A 43 3 7E Bk
K (Ex) =488 nm MM K (Em) =525 nm

¥F ELISA ¥
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1.3 Ehstie

1.3.1 sEEeahy) 32 AN Balb/e /NRFFETE
& (23+£2) C. HE (60+10) %, & HGH:
W19 120 0 12 h B9ARAE SPF 208l b5 /) SRR
PrRAERE RSk, AT CLE BEREFIIRIK . /N R
Pz AN 2 A, SeiE N SR 1. Bra s
SIWAEHMBER K E LN BERCHEZE L2
fLuE, 8PS XYDWFYLSk-2024-67.

132 FHRAE/NRAES S350 5 SCrkHRoE k02
S IRAE /N AR . R INA 0.2% BCA
(1032 B R RN N VRV CANS B SR, K S ul,
329k (91004121 100 1) 4%, EL4Z 14d
75 G LT IR SE /N R A

1.3.3  AWIRCH ARG Z5R T B i AE
Beil: PR EE . TKORE. AR 1g 1
L o 4L [FPC B 5 S M it A7, e rp 3 JES I 1R
F£28 588 wmol/LU31, T il 1 1 25 B Wiy ik A7 7 268 il
MY, FEAFT-20 °C, BUFHBIFERE . ML385 T4
f FAEME: KP, ML38S A RIKE N 1
mg/mLI],

1.3.4  Zpéfibee 32 HEEME Balb/e /NEREEHL
JURTREZH . BRI L R4 . SR Y +ML38S 4,
2 8 R o XML ABAT T AL, FRUE TR, AR
IR 1.3.2 TR VAR T HAE /N SRAR A, i
Ja/NRAEEH ip | mg SRS ARIEE, AR5 ) AR
i N 5 5 R By A SR AR K g - AR ER K
VW TEEYALN RUERE NRAEH ip 1 mg R
FEZ AR, SR )5 A FLIR G N 50 umol/L &%
FyUs),  # Sy +ML385 ZH /)N B B i 4% )5 /)N B
H ip 1 mg S EGZ AR, S8 5 191 FLHR I 0 50
pmol/L #JEMYAI 10 pg/L ML385U6), &4 IELLL T
3d. 4MNRTT 3d 4G, SRA COy B EIEALSE/N
B, AR MMM, SRR T 4%% B Pl
4 CHlEMEL 48h, %H.

1.3.5 J5ARHE - HLL(HE) e a R TUNEL 4t il
H/ANRIR A SRS A A (S TEE T MRS
TR, JEEE 8 um), K HE Yt B3
FIE MBI TUNEL G ik 7 & 48 5 0k 4T
o, EAELIRS WU R .

1.3.6 Western blotting SE4%  /NRARAILAL, %
BAEZHLIIN 1| mL _FiR[ERER) RIPA 27K
HRAL . HIR AR FIRIREA . R

T 15T SDS-PAGE 1T HL % E1VE K PAGE
SR AR A FEEN S PVDF B L. SR 5%t Hg 40
KXt PVDF b T3 B8 i —H0 TAE R
4 CHwHEER R FEE LR SRR, =
M E 1 he ECL MBI RGN B 1) 40 ik
1T . KA Tmage J v1.48 BAF4 BT AT 267 (1)
KPEAH. LA GAPDH NWNZ, HARE AR %
TR PEAE /%R 43 40 GAPDH 475 2K J5 {1 1% 4y 2L 48
PRI A%t R BEARL s LUK R 2L (9 SR AR FE AR X LAt 7
LRSS K AR REAT A — AL B HifR TR
FREE R : Bax (1:1500), Bel-2 (1:1500),
cleaved-Caspase-3 (1 . 1000). Caspase-3 (1 : 1500)+
GPX4 (1 :1500). SLC7A11(1 : 1500).HO-1(1:
1500). Nrf2 (1 :1500). NF-xBp65 (1 :1500).
p-p65 (1 2 1000), p-mTOR (1 : 1000), mTOR (1 .
1500). p-Akt (1 2 1000). Akt (1 : 1500). GAPDH
(1:1500), HRP-#midihFEHif 1gG —ht (1 :
5000,
1.3.7 4it5777% KM GraphPad Prism v10 24
BEATHT. FEEERS TR x £s R, 241
[B) FE R R R R 07 22 04T (one way ANOVA) Fil
H )5 Tukey’s for 54T 25 1A) W 75 22 5 1) LR
2 #HR
2.1 ERFEAX AR R EERE RIS

1 pR, SHEAEMEL, SRSk EEA
S B EW T (P<0.05); H5EH 50
umol/L ZH A% /) 5k, WU 28 B R S )y 50
pmol/L ZLAE MBI FoRt RHEAT T Ui SRR AR 1M E -
*1 TEFREZERFEY HOS MHAEEIERE NHIENE ( X s,

n=6)
Table 1 Influence of different concentrations of

xanthohumol on the proliferation ability of HOS cells

(xts5,n=6)

i W E/(mol L) YIS 711%
payist — 100.0+1.2
it — 58.24+0.8"
pay A 10 60.4+0.7#

25 68.8+0.8%&
50 82.5+1.3%@
75 75.6+1.1%&

XA LR "P<0.05; SHEAAHEL: “P<0.05; HHEEHH
10 umol- L L% : €P<<0.05; S3JEMYZH 25 umol- L' #H HLAK:
@p<<0.05.

*P < 0.05 vs control group; *P < 0.05 vs model group; ¢P < 0.05 vs
xanthohumol 10 umol-L™' group; @P < 0.05 vs xanthohumol 25
umol-L™! group.
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2.2 REBXAELRAREATRSN 50 umol/L # Bax Fl cleaved-Caspase-3/Caspase-3 H

w1, £ 2 o, SEBAHMEL, FEH 50 XFRIAKEEZ RK, Bel-2 M FRIEA KRB E A&
umol/L ZHANEF T- R B Z ML (P<0.05); HEH  (P<<0.05).

Ao 10°4 10°4 . B BaX e D s 2.1 X 10¢
104_% : .'t e 104% % 1041; f-m\ Bcl-2 - “ - 2.6X 10

= 103: o o 10°3 103; - cleaved-Caspase-3 — ==——  SEE_—_—_—— 3 ) X 10*
102 102 1023 "

6' l LAL 10' "l"] 'I"Ti!os 0 103 105 |8l| L ll()l}l""l |||"“1 GAPDH m 3_6>< 10
FITC-Annexin V —” X R R By 50 pmol-L!

X R eit] B 50 pmol-L!

AR AALE R E, B-Western blotting I JA TG E AR AL
A-results of flow cytometry, B-expression of apoptosis-related proteins detected by Western blotting.
1 RFEHX HOS HE R AMA T AT HXERRIEHIFME
Fig.1 Effect of xanthohumol on the apoptosis rate and the expression level of apoptosis-related proteins in the HOS cell model
*2 HEEEHX HOS MR R MBAT RMATHXEAREETEKFHEME ( x+s, n=6)
Table 2 Effect of xanthohumol on the apoptosis rate and the quantitative expression level of apoptosis-related proteins in the
HOS cell model ( x+s,n=6 )

A5 WE/(umol L7 AT R/%  Bax FREAAMEXN FRIAR  Bel-2 FREMENTF L E cleaved-Caspase-3/Caspase-3
Xif — 7.33+1.38 1.00+0.12 1.00+0.10 0.12+0.02
it — 55.62+2.63" 2.53+0.16" 0.3340.04" 0.46+0.04"
B 50 31.23+1.45% 1.774+0.14% 0.82+0.06* 0.2740.03%

S5x R "P<0.05; SAEAIA LR *P<0.05.

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

2.3 HEEI AR R ABERTE TR X ia iRk T *3 HBHY HOS MMEAIKTE T HXEREERIAK

oAl

mE 2. %3 s, SEMAME, =E 50
umol/L #1 GPX4. SLC7A11 fl HO-1 & AN #i&
KPFREF R (P<0.05).
2.4 HEHEBYAKRERME MDA, GSH, Fe?*/K
RSN

Wk 4 Fion, SERAME, FEH 50 pmol/L
41 MDA. Fe? KV REFFK, GSH KT EET
(P<<0.05).

GPX4 (D e S 22X10°

SLC7A11 WD === S <10
HO-| (D w— — 3210’

oo A

M A SR 50 pmol L

2 HREY HOS MR AIERIE T X E B FRIEKTH
Ej ul‘]
Fig. 2 Effect of xanthohumol on the expression level of

ferroptosia-related proteins in HOS cell models

TN ( X+s, n=6)
Table 3 Influence of xanthohumol on the quantitative
expression level of ferroptosia-related proteins in HOS cell

models ( xts5,n=6)

MH ol L) HAMAT KRG R
GPX4 SLC7A11 HO-1
payict — 1.0040.12 1.00£0.11 1.0040.13
iR — 0.21+0.02" 0.32+0.03° 0.27+0.02"
W 50 0.63+0.05% 0.86+0.08* 0.55+0.06"
5xtiditbis: "P<0.05; SR *P<0.05.

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

2.5 HEBEAXS FAAE LR RS L RIEIK RIS
w3, K 5 281 R, SHEMAML, HE
5y 50 wmol/L ZH DCF-DA HH%}%¢ 5 & {H 1 DCF-
A GetSH A A UE PR E (P<<0.05).
2.6 EEEHAIL LIE Nrf2 3R fABE R dmEa Ry
AL
i 4. F 6 HE s MR, XTHRA /N R A
JEA R LEM5eRE, RMAA 5~6 EREEENM
JEE b Rz 4 AR /N R A IR AH R Z B B
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*4 EBEBEHI HOS HHIEE MDA, GSH. Fe*'’KFHIEME ( x £s, n=6)
Table 4 Effects of xanthohumol on MDA, GSH, and Fe?* levels in HOS cell models ( X+ ssn=6)

ZH WP/ (pmol L) MDA/(nmol L) GSH/(nmol L1 Fe*/(nmol L.71)
payict — 0.45+0.04 16.27+1.13 0.3740.07
FEETY — 1.27+0.11" 9.24+1.01" 0.83+0.10"
B 50 0.76 £0.07* 13.18+1.15* 0.56+0.08*

XA "P<0.05; SEMALLE: *P<0.05.
*P < 0.05 vs control group; *P < 0.05 vs model group.

SRR
s e Efik & i
fieit) 5 50 pmol-L7!

Mean: 3 270 2(5)‘ Mean: 22 979 | 25{ Mean: 18 690

60 2 20 A
| ‘ 154 15
i 40 10 MA\ 10
E=

- Nk

Vi
10° 103 107 O100 103 107 100 10° 107
X LAY B JE T 50 pmol L
DCF-DA

3 EBEY HOS MABR B E L RIHK RIS
Fig.3 Effect of xanthohumol on oxidative stress level in
HOS cell model

x5 HEBEHX HOS MAERFIU MK FEEELER
( Xx+s, n=6)
Table 5 Quantitative results of xanthohumol on oxidative

stress levels in HOS cell models ( Xts,n=6 )

DCF-DA #i%f DCF-DA #fh,
MH (ol L) -

PGS FSF 1 40
X — 1.00+0.21 3270+81
R — 8.77+046"  22979+215"
B 50 5214034  18690+142%

XA "P<<0.05; SHIMA AL *P<0.05.
*P < 0.05 vs control group; *P < 0.05 vs model group.

HE

AR ISR, [ A b 4 k1 2L
PG H ] AR, ARRC TR, R AL/ B A
SELRE L R B R R AN A L R 4 R R 3
Ik (P<<0.05), 2 ffu Ii) Bt T AR /A4 525 T AR 1 L AR A s
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Fig. 4 HE staining and TUNEL staining images of mouse corneas
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#6 /IRMAIE TUNEL £2EBZIHER ( x+s, n=8)

Table 6 Statistical results of TUNEL staining of mouse corneas ( x+ts,n=8 )

pii) N i)

4151 WE ARSEE /pm Eptm AN 24Tt 1) B T AR BT TR AR TUNEL BH =41 g 25
Xt iR — 1035+1.6 31.2+04 78405 0.075+0.004 5240.6
T — 82.4+1.3" 8.7+05°  2.4+05" 0.10240.007" 15.7+1.1"
i 50 pmol £ 97.2+0.8* 11.3+0.7*  6.0+0.8" 0.0834-0.003* 9.240.8%
B +ML385 50 pmol L1+ 88.740.9%& 0.8405% 41406  0.096+0.005% 13.44+0.8%
10 pyi!

LxHAL L P<0.05; SAAIE: “P<0.05; SEEMALLLE: “P<0.05.
“P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs xanthohumol group.
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Fig. 5 Expression level of the Nrf2/NF-kB/mTOR/Akt

signaling pathway in mouse corneal tissue
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Table 7 Expression level of the Nrf2/NF-kB/mTOR/Akt signaling pathway in mouse corneal tissue ( xts,n=8)
S R BRI K

Nrf2 p-p65/p65 p-mTOR/MTOR p-Akt/Akt
Xof B — 1.00+0.11 0.16+0.02 0.28+0.03 0.32+0.03
Y — 1.06+0.12 0.64+0.04 0.89+0.05" 0.76+0.04"
A 50 pmol L 2.21+0.16% 0.37+0.03% 0.46 +0.04% 0.45+0.02%
B Y +ML385 50 pmol 71410 pg ! 1.04+0.10% 0.61+0.02% 0.85+0.06% 0.73+0.03%

SRR "P<0.05; SHERALLE: *P<0.05; SEEMALK: £P<0.05.

*P < 0.05 vs control group; *P < 0.05 vs model group; ¢P < 0.05 vs xanthohumol group.
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