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W OE. KX g AR AT =B ( BLF) 3T 8A4% 5 889 5 2 LA £ % 20 b B 4 Ao 3 B AL 1 55
8 %5, FHaB At e B o AR ) Mdivi-1 3R B E 5 Kelch 2R AR At X %& & 1(Keapl) -
#AF E248% A F 2(Nrf2) 12 5@ 5% 6 £ B0 A4 UM Lk @ i MAC-T %8 it & 4 BF %
35 K g IE IR A P A 349 MAC-T 3% 4 5T 20, 24 BLF(80 pg/mL) #9 4 # 3 R AL 328)
MAC-T 3% 4 BLF 8, % 4 it 4 & (H,0,, 800 wmol/L) # 4 # 3% 7f & 4 32 45 MAC-T 3% A
H,0, 21 (% F8ALmigt) , 24 BLF(80 pg/mL) # 44532k 3 424 H,0,(800 wmol/L) # 4 #
¥R 4 2 49 MAC-T % % BLF+H,0, %41, % 4 BLF(80 pg/mL) # 4 3% & & 4 Mdivi-1
(1 wmol/L) & 445 3% 7 A VA & 4 H,0,(800 wmol/L) #4 4 4 3% Jr 3k 4L 32 69 MAC-T % 4 BLF+
H,O,+Midiv 48, 24 Mdivi-1(1 wmol/L) #4 4 # 3 7x & 4L 32 49 MAC-T % A Midiv 28, 374
k5, KA A% B E % PCR 4 A % f» Keapl-Nrf2 12 5 i@ %48 % A B ey 4a st R ik &, % gL ¥
kA B & Keapl-Nrf2 JSME 5 A T 3B (MAPK) 2 Tl B A X B O EARAF, AR
HFE AN 4 F B F EB(TFEB) Nrf2 &G R X A AL, 2R 2 +7.1)BLF A 22
%34 m FACIRAS 48 JE P B AR & Beclinl (Parkin & & 89 & i ¥ ( P<0.05) , B % 3 hn 5 Bk o
e A B O UL E G D(CTSD) frisfak £ B X & & 1(LAMP1) & 4 ¢ & i 3 ( P<0.05), &
38 h IR 3 B E AL R & B ( AMPK) & & 69 B B2 AL £2 A= TFEB % & #9 & i 8 (P<0.05) , 512
# TFEB #4445 B &7t S50k A A B /68 ATP 8 H & (ATP6VIH) (A4 % & B B
(CTSB) .= PR PkBsE 1 (TPP1) Ao AR R R A M E A XK G 1 4% 3(LC3) dhAaa Rk (P<
0.05) , 2)BLF A4 22 4t 2 %, U B ALHI 45 2980 F Keapl % & 69 & ik 8 ( P<0.05) , F 3 Nrf2 &
OEMMRENRBEFREHESAN WBEN B ETH N LR s i ma#H-1(HO-1) 4
NAD(P)H. B AALZE BB 1 (NQOL) ¢4 F 5 8%, 1252 i@ Mdivi-1 #7 4] 8 =€ ¥ 37 4] BLF
%t Keapl-Nrf2 13 5@ B 0942 3t 1E A, 42 L ATE | ABF 0 & I BLF i@ i A2 3t 40 6L B " A= U8 B 4R
ik, & Keapl -Nrf2 12 5 i@ 54 5k 25 #8405 2 SURR b 2 feL 6 B AL B3, JF B A" 5 R AALE 5
W8 A AEARE E I,
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RS, AR PR AR B ROS S B, S BUE ALY
W AR R, Wh A LR b R A0 e AR R B 7
A K ROS, FEALRIL ™ BLAh, 4 = Ik
THUHARE J7 B 23 & AR FAOW 38, e LR Ak T s il
MRACE T B, ™ B 0 R P TT 5]k s L 0 A S A
R T A R T B 2F TR E AR AT AL
MRREFEZ T G B s R TN R 22—, FE W4
A B E R 2 BRI

A1 12 il ( bamboo leaf flavonoids, BLF) /F 4
— MR R PUAT, BA PR PR IR PR
O PRS2 Y AR B R T
A 2] AR HR S N R B i R 41. 2% AT i R B
Wy, &8 80 g/d AN INE AT UL R E RS R EN T
YRR H R, S H & AR A e
BRI 30 .60 F190 g/d HHH& A 40% AT
PRI, AT DA P AR R AU R A
S REL K A K it 35 e ATk 05 Ak g RN A JbE H R Ak
ALY AT, 2R AR R, AR S5 A A
MR ER AN 1.3 g/kg DM # & &R 41.2% 17t
PEUY) | e BRAE B v RO P05 AR 1 7 5 & AN 2L IR
20 [) B 3 AT DA re A7 SR A 1 355 8 A Ak ) B
ATt RN 2 b6 H K e 48 b Sl 3 1 R AR i T TS —
P i, T BEBE S AN P A 1T e BRI AL
HRERRE G AN E-2 o, EREED M
SRR IEZL D RS AR TR N 30 g/d B BLF
REN 4R = W2 7= W vk E A 0L 3 v R SR Ak ) 15 AL il
TR W ARG L3 P I R L v A A i
M DL B AFFE Al UL BLF ELAT el 0 4R W AL PR fE
R RE DR FPT A AL VE T, ek, A 5T & B,
TEVRANE 35 44 F T, ¥R N BLF AT L il 5 4810 &
( hydrogen peroxide, H,0, ) /5% 1) MAC-T & 1= f1
ROS £ i, e btk 1475, {H BLF Z #1054
LA b B 240 i A A 0 S VR I PL I IR AN T 2

Kelch FE A AN SE A C B H 1 ( Keapl ) —#%
K E2 M6 F 2( Nif2) {5 Sl B 2 B AR &
LAY AR A P9 B o 2 R P A E B, S A B B R
Fve B ik g B, LA 25 2% 3l B AL i ok KT A
ROS FEEALT 75 , 33 26 W3 I8 2 i AT R KB 43 3% 1%
WA BRI R W B IR 2 A A T DLE i
I 40P Keapl-Nrf2 {55 53 #% & 5 9t A0 AE .
7 g VAR AR IR A 35 206 F & B BLF ol 3@ i
Nrf2 {75538 [ 1) 98 75 A8 800k 8 T N 3075 = i 5 4
FUR E R A b B i, Yo & # S TR A

T 1) HepG2 21 il S0 fb i A 78, & 38 BLF W] 3 1
L JH Nrf2 12T R A -1 ( HO-1) FINAD(P)H.
MR AL L SR 1 (NQOL) WY K3k &, 2% il AL 1
M. Yang 25 USER] 4,47 - F AR LA R R 2
E-HEABK RSG1ES Keapl [, 2 Nrf2 #
BT, b8 Nrf2 #0855 F Homxl (HO-1 1 % B Jit
H) 19 2% 35 o o 5 5 KR i, DA 00 ) R 4 i
2 £ NN

Y I A2 0 X S RS 43 R A7 i A0 8 ) B
gt FNAE B RIS A R o710 AR X AN ) f 7 3 4 1
WS FEAR 9 B IR e Fn 3 IR 2 M 1 i, SR Ak B
TR 22 ol 98 B Y 3R A5 ROSS S 4 435 40 1 e 1)
KA NE S ST MU A T g % i
i 5 A AR R Y . BLF 7R R s FLAR b
i 4 A Ak 7 0, B SRR I RD ) E RT RE
BHEZAVER, B, ABF5 R FH BLF Fi A BE 0 1570
Mdivi-1 X% H,0, 53 0054 LR L 5z 4 M i Ak g
A E AT b 3, B #4878 BLF X 48 Ak 458 475 40 g
Keap1-Nrf2 7 A AL 5 F1 A W A9 /E H , & BLF 76 2%
it A FUBR A AL R P (%) 7 FH R LR S 4

1 MRlEFRZE
1.1 iR sr Ay

LR FL R b R 40 MAC-T 40l % h R bk
WK 2B e 5 o T A W2 LR = R
BLF H #7 VT K 2 5K 0% 20 452 10 0, 50 B i 5 1 o
98% , L E N /MO 2R AT | 2R R AL A
FEIRIER A 10 2% R MUK o RLER (5 DL BOK
P £ BE; DMEM/F12 55 3% BE W 0 g 4 i %
(FBS) ,0.25% ik 85 [ i — £ — e 4 S R W H 3 =]
Gibco 2 F) ;ST N EE oK OB H I A At
HALSE Tolk 4 A BR 52T 20 A ; Tris . H &2 5 x
TBST 4~ 1.3 & H (BSA) 4% £ Rk 4", 6—
TR FE-2 ZR I W ( DAPL) ¥ W W H Solarbio 2y
s RIPA S0 (5 ) 7 A L% BE %0 ( PMISF) 1
Tl B B TR BN (SDS) — N M Tk i BE S HL UK
(PAGE) #E I Be il i %) & B W ky \ECL fb 2% &
JEIRFN & BRI K E R A3 KA
AA BRZS T 5 Trizol 4 HUIE A [ b 5 R U A 4
AR MR BB R — 2 15 ( DEPC) &b B K Ity
F R AR AR AE BB (b mt) A R W 5 A% R Bl v 5 711
W b A B R A R F] ; TaKaRa ¢cDNA
JOSEIRF &I A EAEY TR (KE) BRA A
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) SDS W A b i A2 v bk A A BB B Oy AR
/\j
1.2 RWigit

FIH H,0, 755 054 ZLAR 1 K 4 il 501k 0 33
BRI 7 vk 5 2% AR S0 = A W B e 25 0 o
MAC-T #:Fh T3 FE ML rh ik & T 37 C 5% CO,
BFAAh SR R AN Rl 5 R 80% A2 A 4K 6
41, %r%1 4 CON 41 BLF 41 . H,0, 41 BLF+H,0,
44 \BLF+H,0,+Midiv 41  Midiv 2 , 4 ifd 55 B )5
T 6 fLAR h 3SR, Hirf, CON 20 4 i 42 Fh T 4k
Frir 2 3795 31 h; BLF ZH 40 047 T % BLF fy
e SRR TP R 3% 24 h 5, O R RERE IR L 4k
EEEFR 7 hy H,0, 440 42 P T 4 4 35 o7 L b 8
3225 h J5, B & H,0, M4 35 Sk 1 57
6 h; BLF+H,0, 4141 jfi 3 F T % BLF ) 4k 4715 57
Ferp 3G SR 24 h 5, AR 4 RE 8 R A Ak 2L 8 57
1 h, FEEH0 0 & H,0, B ZERERE IR 56 4k 2 i 57
6 h, BLF+H,0,+Midiv 41 41 il # # T & BLF [
YRR SRR B 3% 24 b JE , R & Mdivi-1 ) 4E
FERE RS R F7 1 h, B & H,0, MY 4EHE
RFE ARSI IR 6 h, Midiv 20 40 Mo 12 b T 4 F5 15
FEEEP R SR 24 h ) B & Mdivi-1 9 4ERERE SR
FEARSE L 37 1 h, 0T 4 Oy 4E H5 55 7 SR Ak 2k 5 57
6 h, % BLF W4EREiE R 2 % 80 ng/mL BLF,

1 B T SR A 1

0
o

T H,0, MR #5800 pmol/L H,0,, &
Mdivi-1 FI4EFER 3505 1 wmol/L Mdivi-1,
1.3 KEH*E
1.3.1  4ifgks s

¥ MAC-T it A &% A5 DMEM/F12 }% 3% %t fil
1% W7 5 £ /55 R IR TR LK 10% I 4 1ML 35 1) 5¢
EFWH, T 37 C 5% CO, WA NE 7,
FrAMBE Rl A Bk 5 80% At , E 47 40 AL AR 454 | 3
SRR 3 22, AT IR Sk
1.3.2  SZHF 9% )% 2 i PCR A& U H W Fl Keapl -
Nrf2 {5538 [ A1 5 3 R DL Kz Nrf2 $8 356 R A 4 %
Tk

¥ 1.2 ¥ MAC-T #4785 32 MAL 3L | F)
FHE RNA $2 B0 & 52 B0 il & RNA | ZJ5 R
cDNA A B ) £ ) % 5% i cDNA, | 458 4
37 C,15 min;85 C,5 s, ¥ L5555 M ATP Jiff
H'% 3z V1 W3 H(ATP6VIH) (A E A B
(CTSB) . = JIKFERKEE 1 (TPPY) FITE MG E A 1
255 3(LC3) .HO-1 Fl NQO1 ) cDNA #£ 43 5
Bedi] PCR I &R G, SEHE2¢ 508 i PCR V4%
.95 THAME 30 5,1 MG ;60 CTIE K 30 s,
60 CHEH 5 5,60 PMEM, FIPTFHLE 1, LIH
T -3 B R I S ( GAPDH) h NS, R F 2724¢
DT H A R A AR R A

x1 5l¥F5
Table 1 Primer sequences
FEH 51975
Genes Primer sequences (5'—3")

ATP i H* #6312 V1 W3 H
ATP6V1H

HLVE AN B

CTSB

=K R 1

TPP1
MEMEEA 1 253
LC3

I — 3B R I
GAPDH

M REAM-1

HO-1

NAD (P) H.: B 5 Ak 0 J5 B 1
NQO1

F:GGAAGTGTCAGATGATCCCCA
R:CCGTTTGCCTCGTGGATAAT

F:AGTGGAGAATGGCACACCCTA
R:AAGAGCCATTGTCACCCCA

F:GATCCCAGCTCTCCTCAATAC
R:GCCATTTTTGCACCGTGTG
F:CAGCATGGTGAGTGTGTCCA
R:GCAGCTCAGTTCAGGAACCA
F:GCCTCCTGCACCACCAACT
R:TCTTCTGGGTGGCAGTGATG
F:GGCAGCAAGGTGCAAGA
R:GAAGGAAGCCAGCCAAGAG

F:GGTGCTCATAGGGGAGTTCG
R:GGGAGTGTGCCCAATGCTAT
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1.3.3 Ry Ep I A I [ 5 S Keapl-Nrf2 | fifd b
&5 98 15 % W ( MAPK) 15 53 % AH L B A W)
Tk

1) il & 20 S 2 AR A .l RIPA 24 iR TR
(58 ) PMSF I8 2 il 100 1) 77 4% BR 100:1:2 1 L )
RGBS T 4 CHFRE DT, L&
SRS L WO 4n L, B R R 9% vh A W (PBS) T
Uk 2 W EILINA 1 mL 2, BAR )5S A
SCEG AT I W I AR B R L REAR A
WK 10 min J5 K RER A, B T-80 TTF
it tf o

2) MUK . % BR 3R 2 T 4 2 e (12% ) Tk 45
W (5%) ; - FLA N 10 wL K& 5, B IA 5 pl
Marker ; HL 7k B ¥ 4 i HL 80 V(30 min) |, 53 &5 i
HLE 120 VRS H B8 1 /N

3) R U0 W A I, iR S Marker A5 1fE {2
LRI ) B R Y & A KN T T
HVER R =R R ER —Ii & T, AT

B AR R TR (B 3 2R AR) K
SE R Y 43 B B  PVDF & (i F i 78 Y v i 3
30 s) JEUELACHANG 4R, R BN A R
P65 e TR B B v 5 80 A B A A it 2
Yt b2 5 R PR AR A B (350 mA |70 min)
R T B AR B 1k KR

4) B L LS IR % PVDF 8, 37
ZIA 1XTBST PRI VE 2 ~ 3 min, 577 2 k%
W, %% PVDF B3 5% P, 37 CHH 1 h,

5)—PiIEE < ¥ PVDF BRI Fi B o B — Pt
L4 T,

6) VLT . ¥ PVDF [ AR B 1 3t
H1,37 THFAE 1 h,

7) W N Pt B PVDF ] 1 xTBST
Bk 3 WK, AR 5 ming % FR UL 5 JE it Beyo ECL
Plus B A ETR (A BB W =1:1) B PR 5 LAY
PVDF Il & T KRB b4 &L A A, 7E R 345
TN K ER B R AT A I

R2 SBERMKRERET

Table 2 Formula of separating glue and concentrated glue mL
RE| 12% 53 B I 5% He i e
Items 12% separating glue 5% concentrated glue
7&K Distilled water 5.3 2.7
30% P KB 30% acrylamide solution 6.7 0.67
1 mol/L Tris-HCI1 (pH 6.8) 0.5
1 mol/L Tris-HCI (pH 8.8) 7.6
10% + —BESEBR R HH I 10% SDS solution 0.2 0.04
10% 13 B FR 245 10% ammonium persulfate solution 0.2 0.04
PO H 2 — ¢ TEMED 0.008 0.004

1.3.4  HPESCH AR M H 5% 7 EB ( TFEB) |
Nrf2 2 [ 321k KR A1 Ol

1) WO 8RB [ 20 B - 2 & 15 R AL BT F A il
FH PBS {3k 3 ¥k, BEUR 5 min, 4% £ 3 F IR 0 40
M 20 min,

2) % KB AR R ILN I 2 R R
Y PBS EEVE 3 K, BIK 5 min, ZJ5H 0.3%
Triton X-100 /£ T 40/ 5 min, 5535 40 I i, 7 %
137 4L N 19 Triton X-100, 4 41 it 1] PBS i ¥k 3
W, YR 5 min A 5% BSA 1£ 37 CHEE 30 min,

3) —PiEE - AL IR R A 2% BSA
R B 1 — B, R B 10 R 40 2% 4 L MR 2% B 1

WAL 7F 37 CIEE 2 h(sk 4 THR),

4) ZPUEE - AL AR N — P s ¥ 4 i PBS
Ve 5 W, BRK 3 min, T 0 FH PBS i B 1) 5 B
R ZE (FITC) Anic IL 40 R (%) sk E A
G(1gG) ( —¥i) ,7E 37 THEOLHFF 1 h,

5) Ykt B AR RN B BT, K A0
JH PBS ¥k 5 K, £ ¥k 3 min, i il DAPI /£
5 min A% 0 20 pL B R T8 A L, AFLAR
HUH A0 B, K A 40 B A 08 T 0 1 2k 36 A
(VERE A A = AR S B Bl ), Tt B
B EITF R RN,
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1.4 HESH

R BCHEFIFH SPSS 21.0 # {4 1) ANOVA 2
Fr AT B 7 22400, 3% Duncan [k E47
ZELE, P P<0.05 XREFBE,P>0.05 %
NESARE, IR AE T Origin 2023 17

2 ZEREHR

2.1 BLF WERUMNHMFZ IR KR MEEEER

A1)

2.1.1  BLF X540 3cwh 4 2L b 57 41 i 3 i

0 RIS WA T 8 1 52 1)
mE1I-AFE1-BA] A, 5 CONAH M It ,

H,0, kbF B AKX T SQSTMI1/P62 75 [ i 3 ik
#(P<0.05), BLF+H,0, kb3 J5 #F — L K T
SQSTM1/P62 # 1 1) K ik & (P<0.05), H
Bl 1-A K 1-C Ff1& 1-D Al A1, 5 CON 4 A L,
H,0, 4 Beclinl fE FH LB #HEZHF AR EH (P>
0.05) , Parkin & 1) 3R ik & B Z ¥ N ( P<0.05)
I BLF+H,0, 41 Beclinl Fl Parkin & [ 1Y) 3 ik &
I E W58 (P<0.05) , [F B BLF+H,0,+Midiv 4
Beclinl A1 Parkin 25 H i) & ik & B % X T BLF+
H,0, 4, FR%5R U] BLF fE 158 H,0,
WS MAC-T 1 H BEAR iC 9 B9 & %, Mdivi-1 0
X —AEH

H,0, ;i3 % fb & hydrogen peroxide; BLF; 77 ' #% il bamboo leaf flavonoids; B-actin; B—JLsh & H, T KI[A] the same as

below

BHEFEAR A /NG PR R R 2 7 B3 (P<0.05) , T EI[E, Date columns with different lowercase letters showed signif-

icant difference ( P<0.05). The same as below.

B 1 BLF % H,0, F2H S K EHM MAC-T HKHE R K &M
Fig.1 Effects of BLF on autophagic flux in oxidative stressed MAC-T induced by H,O,

H 1 2-A ¥ 2-B F 2-C 7] 71,5 CON 41
It ,H,0, Zb¥ i Z 3 T 42L& H i D(CTSD)
T HEA CHR I 1 1 (LAMPL ) 25 i R ik &
(P<0.05) , 0 EFEAL T HLUE AR L(CTSL) &
Ay ik (P<0.05) ;5 H,0, 414 It , BLF+H,0,
Qb FR 5 F N CTSD  CTSL 1 LAMP1 & [ i) %

K (P<0.05) , T A Mdivi-1 0] 23 5 2 41 il 1%
—fEM (P<0.05)

AR g BE B, H,0, Ab BT LS 40 i A
Wit AR — 5 A& B L 5405 B AR DB ; BLF Tl ik 34 mf
VLIS A0 Y v O % A O R G B4
Mdivi-1 fEM ] BLEF 754k B X} 41 ity 481k 16 453 1) 2%
Ve .
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CTSD : 41 E F i D cathepsin D ; CTSL : Z1 2135 [ il L cathepsin L; LAMPI ; J# fiff {& & B¢ i 25 (1 1 lysosomal associated

membrane protein 1,

B2 BLF X H,0, B SH WM MAC-T B ES A I 4E K300
Fig.2 Effects of BLF on lysosome formation in oxidative stressed MAC-T induced by H,O,

2.1.2  BLF X} & Ak 0 3 05 4 3L B b Bz 46 e vh
TFEB % 0 J $I0 55 R 26 3K (1) 52 1)

WK 3 Fras, 5 CON 4 kb, H,0, 4b B i
F42% T TFEB H H W3R ik & (P<0.05) ,BLF+
H,0, At B2 {ff TFEB & H 1Y Kk &t — L
(P<0.05) , i A Mdivi-1 W #0#1 T1X —1EH (P<
0.05), M Xt F CON 41, H,0, kb ¥ ffi TFEB &
F B9 965 B TH 5, BLE+H,0, 4b ¥ gE — 2 7t
T TFEB % H W% 6% B, B TFEB & [ 17 41
Mok% N 5 %, i A Mdivi-1 W 2347 %1 TFEB & 14
B PED I R IE BB (K] 4)

gqPCR Z55 (K 5) Wy, 5 CON 44 Lk, H,0,
REBRX} ATP6VIH .CTSB . TPP1 H:[F (A X} 22 34 &
HIFZ I A 3% (P>0.05) , Al ffi LC3 & K {4 X %
kB ETE (P<0.05) ;5 H,0, 414 b, BLF+
H,0, Zb3E & 2 T 1 MR AH G ] ATPOVIH |
CTSB H1 TPP1 F1 H W AH LK LC3 AR R IA i
(P<0.05) , 1 A Mdivi-1 ] 5 240 T BLF i
AR H (P<0.05)

TFEB : ¥ 5% [H ¥ EB transcription factor EB,
3 BLF X H,0, BSHMELRH MAC-T &
TFEB & B RiZ M=
Fig.3 Effects of BLF on protein expression of TFEB in
oxidative stressed MAC-T induced by H, O,

2.1.3  BLF XI5 A0 380 28 L 1 5z 20 it o i A
R AL 76 [ ( AMPK ) —TFEB 15 53 B 114 5% i

it — 0T BLF MR 4 AL i 5 J5
FYHLE , A 3K 56 XF AMPK-TFEB {5 5 18 & k4T T
W9t & 6-A &l 6-B F& 6—C T A1, 5 CON
AH E, H,0, AbBE W25 T 41 i #% N AMPK &
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MR B fb B A TFEB SR M R IBEE (P< ®(P<0.05), LiRZERULH] BLF WAL #3 fin 1
0.05) ;5 H,0, 4, BLE+H,0, &b Bl — 4544 AMPK-TFEB {5 538 f# HH 5 ) 20 i 1 e 1) 4 4
Jin AMPK 5 /) B R L F2 B2 A1 TFEB 25 F Y 3% 3k

TFEB ; #% 5% [Fl ¥ EB transcription factor EB;DAPI:; 4’ 6— /K32 ZE K05k 47 6-diamidino-2-phenylindole dihydrochlo-
ride ; Merge ; 5 31 ; Magnification ; Jit &,

E 4 BLF 3 H,0, FSMENNE MAC-T & TFEB & A % & % St KX #2 0
Fig.4 Effects of BLF on immunofluorescence expression of TFEB protein in oxidative stressed MAC-T induced by H,0,

ATP6V1H :ATP [iff H WW.5: ATPase H' transporting V1 subunit H; CTSB; #4141 %5 |1 i} B cathepsin B; TPP1; = Jik 5 ik /i 1
tripeptidyl peptidase 1;LC3: & I A 1 4% 3 microtubule-associated protein 1 light chain 3,
B S BLF 3 H,0, 5SS MAC-T § TFEB $8E F R iXH N
Fig.5 Effects of BLF on expression of TFEB target genes in oxidative stressed MAC-T induced by H, 0,
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AMPK : IR BR VG AL 25 1 #4 # adenosine monophosphate activated protein kinase ; P-AMPK . i iR 1k it 1 & 176 1 25 1 18 il
phosphorylated adenosine monophosphate activated protein kinase ; TFEB : #45% [H-F EB transcription factor EB ; Histone-H3 ; 2

l':‘ H3o

E 6 BLF 3 H,0, FSM RN MAC-T 8 AMPK-TFEB {5 S i 8 fI 8 i
Fig.6  Effects of BLF on AMPK-TFEB signaling pathway in oxidative stressed MAC-T induced by H,O,

2.2 BLF W& W H 4 2R LKA F
MENLESEENEIE
2.2.1 BLF X A0 R 8005 28 FLIR b 5z 40 v Nrf2
LR e R R IR R R R

I 7 7] %0, 5 CON 4, H,0, 4bBEEE I
FHOM HO-1 Al NQO1 F: [H Y A X ik & (P <
0.05) , -HE W& 1 m HO-1 F1 NQO1 # 1 iy % ik
#(P<0.05) ;5 H,0, 414 It , BLF+H,0, 4h ¥ fE
i ZE RSN A AL B AR i HO-1 A1 NQO1 1) 3 [
FHXT 5 AR R E i (P<0.05) , R4
VB BLF fig 38 i B35 Nrf2 F et S b B i =
TR R AR A1 M S A 5 55
2.2.2  BLF X} & 1k W 3% 5 2F 2L IR b Bz 4 i
MAPK {5538 [ A G2 11 R 38 1 52 )

5 CON 404 kb, H,0, kb i 42 vE T 40 i
P38 HH M BRI (P<0.05) (Bl 8-A A
Kl 8-E) , W& 1 40 28 75 & B8 ( ERK)

HHEMBERIL (P<0.05) (K 8—A FIE 8-C) ,Xf c-

Jun Z 5 4R (INK) & 10 BE R AL 2 B i
FR(P>0.05) (K] 8—A filEl 8-D) ; 5 H,0, 41
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HO-1: Ifl 2L Z N4 i —1 heme oxygenase-1;NQO1:NAD(P)H . it &L if Jiifitf 1 NAD(P)H:quinone oxidoreductase 1,

E 7 BLF 3 H,0, #HSHKLR M MAC-T &1 Nrf2 $EEE K E A RIEHHNE
Fig.7 Effects of BLF on expression of Nrf2 target genes and proteins in oxidative stressed MAC-T induced by H,O,

P65 . P65 5 [ protein P65; P-P65: B i 1k P65 5 1 phosphorylated protein P65; ERK : 41 i 41 & 57 25 11 4 i extracelluar
regulated protein kinase ; P-ERK : i i k. 41 it #1935 25 11 J i phosphorylated extracelluar regulated protein kinase; P38:P38 &
H protein P38;P-P38. iz fk P38 % 1 phosphorylated protein P38;INK :c-Jun Z ¥ B c-Jun N-terminal kinase ; P-JNK ; %
W24k, c-Jun & JL3 4 phosphorylated c-Jun N-terminal kinase

8 BLF 3t H,0, FSHENXME MAC-T fh MAPK {5 S@REXEARIEZNHIN
Fig.8 Effects of BLF on expression of proteins related MAPK signaling pathway in
oxidative stressed MAC-T induced by H,O,
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ythroid-2-related factor 2

B9 BLF 3 H,0, FSHRLL M MAC-T # Keapl-Nrf2 {5 S EBEHEXEERIEZNZIT
Fig.9 Effects of BLF on expression of proteins related Keapl-Nrf2 signaling

pathway in oxidative stressed MAC-T induced by H,O,
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10 BLF X H,0, FSHELNE MAC-T &1 Nrf2 EHRE R AR EMN M

Fig.10 Effects of BLF on immunofluorescence expression of Nrf2 protein in oxidative stressed MAC-T induced by H,O,
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Mechanism of Bamboo Leaf Flavonoids Regulating Antioxidant Pathway and
Autophagy to Alleviate Oxidative Stress in Dairy Cow
Mammary Epithelial Cells

NIU Haoyu ZHAN Jingwei TAN Jian ZHAO Yuchao® JIANG Linshu”
( Key Laboratory of Dairy Cow Nutrition, College of Animal Science and Technology, Beijing University of
Agriculture , Beijing 102206, China)

Abstract: The purpose of this experiment was to explore the effect of bamboo leaf flavonoids ( BLF) on the
autophagy and antioxidant pathway of dairy cow mammary epithelial cells under oxidative stress, and to ex-
plore the correlation between autophagy and Kelch-like ECH-associated protein 1 ( Keapl ) -nuclear factor ery-
throid-2-related factor 2 ( Nrf2) signaling pathway by adding autophagy inhibitor Mdivi-1. The MAC-T cell
line of dairy cow mammary epithelial cells was used as the research object. The MAC-T treated in the mainte-
nance medium was set as the control group. The MAC-T treated with the maintenance medium containing
(80 wg/mL) BLF was set as the BLF group. The MAC-T treated with the maintenance medium containing
(800 wmol/L) hydrogen peroxide (H,O,) was set as the H,O, group (induced oxidative stress). The MAC-
T treated with the maintenance medium containing (80 wg/mL) BLF and the maintenance medium containing
(800 pmol/L) H,0, were set as the BLF+H,0, group. The MAC-T treated with the maintenance medium
containing (80 wg/mL) BLF, (1 pmol/L) Mdivi-1 and (800 pmol/L) H,O, was set as BLF+H,0,+Midiv
group. The MAC-T treated with the maintenance medium containing (1 pmol/L) Mdivi-1 was set as Midiv
group. After the culturing, real-time fluorescence quantitative PCR was used to detect the expression of autoph-
agy and Keapl-Nrf2 signaling pathway-related genes, Western blot was used to detect the expression of autoph-
agy-related proteins, Keapl-Nrf2 and extracellular signal-regulated kinase ( MAPK) signaling pathway-related
proteins, and immunofluorescence technique was used to detect transcription factor EB ( TFEB) protein expres-
sion, Nrf2 protein expression and nuclear translocation. The results showed as follows: 1) BLF pretreatment
could significantly increase the expression levels of autophagy markers Beclinl and Parkin proteins in oxidative
damaged cells (P<0.05) , significantly increase the expression levels of lysosomal function-related proteins ca-
thepsin D (CTSD) and lysosomal associated membrane protein 1 (LAMP1) ( P<0.05) , significantly increase
the phosphorylation degree of adenosine monophosphate activated protein kinase ( AMPK) protein and the ex-
pression level of TFEB protein ( P<0.05) , promote TFEB nuclear translocation, and significantly increase the
relative expression levels of lysosomal-related genes such as ATPase H" transporting V1 subunit H
(ATP6V1H) , cathepsin B ( CTSB) and tripeptidyl peptidase 1 ( TPP1) and autophagy-related gene microtu-
bule-associated protein 1 light chain 3 (LC3) (P<0.05). 2) BLF pretreatment significantly reduced the ex-
pression level of Keapl protein in oxidative damaged cells ( P<0.05) , resulting in the stabilization of Nrf2 pro-
tein in the cytoplasm and the transfer of Nrf2 protein to the nucleus, which activated the transcription and trans-
lation of downstream Nrf2 target genes heme oxygenase-1 ( HO-1) and NAD(P) H:quinone oxidoreductase 1
(NQO1). However, inhibition of autophagy by Mdivi-1 inhibited the promotion of BLF on the Keapl-Nrf2
signaling pathway. In summary, this study found that BLF alleviates the oxidative stress of dairy cow mammary
epithelial cells by promoting autophagy and lysosomal function and activating Keapl-Nrf2 signaling pathway,
and there is a crosstalk between autophagy and antioxidant signaling pathways. [ Chinese Journal of Animal
Nutrition , 2024, 36(7) :4677-4692 |
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