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AEJSUIRMR +120.00 mg - L™" TDI - HSA) |5 41 (200 pmol - L™ A& L4 IR
#i% +120.00 mg - L™' TDI — HSA) PG % 25541 (25 nmol « L™ i 2L H] +120. 00
mg « L' TDI - HSA) ., FHSHTHE 0 5 B T A TG SR L IR 7 928 W BFH 6 v A
AR P B T35, F DCFH - DA 32346 I35 1 40 (ROS) /K-, F 2 F i ER
0 ST 0 A6 I 45 4 L 2 (AR AR N 2R OK T, 46 R - XTHR4L . TDI - HSA 4 K5 &
LA L A AL A 2R (IL) - 6 mRNA AR R5K K435 1.00 £0. 13
2.20+0.24 1.87 +0.12 f1 1.48 +0. 14, IL — 8 /K FE4r 51 (22.65 +1.96) |
(81.42 +6.35) (56.36 +5.88) H1(38.28 £3.25) pg - mL~", ROS 7K - 43 31| Ky
(100.00 = 3.47)% . (351.25 = 22.52)% . ( 312.80 + 26.59 )% i
(242.15 £13.60) % , Zkifhzh JIA I (1 1 (DRPL) K [ AH X 2235 K 4551 ok
0.23 +0.03.0.82 +0.08.,0. 69 +0. 10 1 0. 55 +0. 05, 4% 1(Beclinl ) % [4 4
S 23K K43 31 0. 23 £0. 04.0. 60 +0. 07 ,0. 44 +0. 04 F10.37 0. 03, HR 1k
JRTFBR IS A6 2 RS (p - AMPK) 2 [ AH XF 3% 35 7K OF 43 51| 24 0.20 £0.05,
0.49 £0.05,0.40 +0. 03 F10. 34 £0. 04 ; 7= 7] F- 4L A P4 2 ZEE] 41119 Beclinl
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AR LR FE PR 515 TDI - HSA 41 b4, V% 2Rl 41 09 Lk dr 5wl
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Abstract; Objective To investigate the effect and mechanism of
ursodeoxycholic acid on bronchial epithelial cell injury induced by
toluene diisocyanate (TDI). Methods BEAS -2B cells were randomly
divided into control group ( conventional culture), TDI — human serum
albumin ( HSA) group (120.00 mg - L ™" TDI — HSA) , low — dose group
(100 pmol + L™" ursodeoxycholic acid +120.00 mg - L' TDI — HSA) ,
high — dose group (200 pwmol + L™ ursodeoxycholic acid +120. 00 mg - L™
TDI - HSA) and rapamycin group (25 nmol + L™' rapamycin + 120. 00
mg + L™' TDI — HSA). The expression of inflammatory factors was
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detected by real — time fluorescence quantitative polymerase chain reaction ( RT — qPCR) and enzyme - linked
immunosorbent assay( ELISA ) ; the level of reactive oxygen species (ROS) was detected by DCFH — DA ; and the
The mRNA levels of interleukin (/L) -6 in
control group, TDI — HSA group, low — dose group and high — dose group were 1.00 £0.13, 2.20 £0.24, 1.87 =0. 12,
1.48 £0. 14, respectively; IL -8 levels were (22.65+1.96), (81.42 +6.35), (56.36 +5.88), (38.28 +3.25) pg - mL ™',
respectively; ROS levels were (100.00 £3.47)% , (351.25 £22.52)% , (312.80+26.59)% , (242.15 £13.60) % ,
respectively ; the protein levels of dynamic associated protein 1 (DRP1) were 0. 23 £0.03, 0. 82 £0.08, 0. 69 0. 10,

protein expression of each cell was detected by Western blot. Results

0.55 £0.05, respectively; benzyl chloride 1 ( Beclinl ) protein expression levels were 0.23 +0.04, 0.60 0. 07,
0.44 +0.04, 0.37 +0.03, respectively; phosphorylated adenylate activates protein kinase (p — AMPK) protein
expression levels were 0. 20 £0. 05, 0. 49 £0. 05, 0.40 £0. 03, 0. 34 +0. 04, respectively. Beclinl protein expression
levels in high — dose group and rapamycin group were 0.35 0. 04 and 0. 69 £0. 07, respectively; IL —6 levels were
(17.63 £ 1.36) and (29.52 +3.49) pg + mL™", respectively; IL — 18 levels were (65.22 + 5.30) and
(95.58 £6.80) pg - mL™", respectively. The above indexes: TDI — HSA group was compared with control group, low —
dose group and high — dose group were compared with TDI — HSA group, rapamycin group compared with high dose group,
the differences were significant (all P <0.05). Conclusion Ursodeoxycholic acid may mediate ROS/AMPK/ autophagy
pathway to improve the inflammatory response and mitochondrial dysfunction induced by TDI — HSA.

Key words: ursodeoxycholic acid; asthma; toluene diisocyanate; bronchial epithelial cells; inflammatory response;

autophagy

BRI 1 0 Wiy AT ST i 1 A 2 22 % 7 40 o S0
RO N R B2 4 A ) B, F 2R SR R TR
(toluene diisocynate , TDI) 2 BR V. P4 122 Mt i) 3= 22 250005 R
T Bl TDI AR R AN A IS )iz A B
M FFREE ) TD 5 © ™ 1 gl B AT £ , 5tk
FHIBST TDL AR I A 2 Wi 1) A RGR 7 R B A
IR Y, RERANHMRE — MR K R AR,
A TFIAIT A FFRRT R B e | Bl WF 5 A 0t
Jie e 25 IR IR C Wi IE S 7E 2 R BEAE FACAY vh B AT
FEWFVERT SR T HAE TDI % S B R E T 2 B H
BAWITAE R TTA, SOE bR a0 i e 4 <0l
RSS2 A R O IR R A5 L Es M AT e Rl s
o LR A8 PR 335 7 Jay 340 B B 8 Ak 08 52 #0405 ) 1) |
Bt o ABFSY B A 3o A S S 6 14 5 RE 2 SRR 1R R
TDT 75 5 1Y 32 U8 b B2 4 i 2 A FH S L AE AL

MHEI %

1 ##

Z8f  BEAS -2B( A SCUE L4 A 3¢
ATCC 27l

Rl F 5N R L ERRR, ALK B
20 mg, & i :98% , it 5. 20240225, |- i A Y R
B PR Rl A5 P2 A, MG BRI 10 g, ZHRE
99% , 4t 5 : 20240423 , i AR R IR B HA PR 2 W A=

7=, 2,4 = TDI, A IfMyE A & A (human serum albumin,
HSA) , ¥17 5¢ 18 Sigma Aldrich 23 w] 427 ; 40 &0k
754 8 (cell counting kit 8, CCK -8) K54, ¥+ E
M B R HARA R A 5 TRIzol 1551 | 3 %% 53¢ 1k
A&, iy g EigEAH AR Y R A RS W) ; DCFH -
DA 54 (reactive oxygen species, ROS) Z¢ 54l , ¥
g A e IR A RO PR 2 W) 5 A WA 5C Y S8 A
FBE M 1 4% 3 (microtubule associated protein 1 light
chain 3, LC3) Il . LC3I. %t & A 1 ( sequestosome 1,
SQSTM1/p62) \FE&(Z 1 (benzyl chloride 1, Beclinl ) |
BATE R IR T 75 16 & B I ( adenosine monophosphate
activates protein kinase, AMPK) | # [i% {1k, ( phosphoryla-
tion,p) — AMPK £ KA 3 S14H 562 9 1 ( mitochondri-
al dynamic associated protein 1, DRP1) )l f# 2 Z= 45 5
9 1 (optic atrophy protein 1,0PA1) ZbiiAm &5 2
( mitochondrial fusion protein 2, MFN2) |LC3B —#i &
“Huk N, B A & E Abcam 24 W) H 40 LA R
(interleukin,IL) —6 IL -8 \IL — 18 |IL — 1B F§HCf 3%
W% B 328 % ( enzyme — linked immunosorbent assay,
ELISA ) A 2, B0 1 -1 FL A R R AT IR
{X8& EnVision ZIREEEARX, 25 > Hii i 23 )
77 it s AxioVertS {5 B 50 R iU , TR 2% W] 20 W) 7 5
StepOne TM 2L B} 58 % 52 11 B 5 B 4% S (real — time

fluorescence quantitative polymerase chain reaction,

RT — qPCR) Y, 3¢ [ I AE M R GE 28 w17 il o
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2 LEAHIE
2.1 #HparEzxE"

¥ BEAS -2B 4 s 57 7E DMEM 156 (57
10% a4 1% ), JF 8 T FRAE TP R, B 1 d ik
1 REEFRW
2.2 TDI - HSA %%

BN 1,21 x 10° mg - L% TDI 35 pL A
4 HSA ByBERREh 2% pp ( phosphate buffer saline, PBS)
15 mL Ht (HSA Jist 3 508 1.00% ) , 5 K T &b
30 min (‘) s MAZEARFLH 2.00 mol - L™ AR &%
VR, 4R IR T RV 15 min (=) B O UE FIE RS
IEWOR ENTAS IR E T A R B 2R v b
PR EATIENT , REFR 8 h ik 1 Ik, 3BT 3 45 SR TH
IR 430k 20. 00 % () =48, 212 ,4 °C## 8 30 min,
B FE LWL A 1,00 mol - L™ & A AL BN IR T
30 mLy Al ULIE , 2K 5 B V8 e Ja L TE A B BT 4801
BT LB T KB BT, 505 8 h 438 11k,
ILFEHT 2 A5 R E T TDI - HSA $E1 7014 L U8
JEIRAE, 3 F Gutmann 3:'° #:1) TDI — HSA ] TDI {3
JE A5 HSA JRE M 1 650.00 mg + L™, TDI Ji
HIRE R 18.30 mg - L', o 4k B 120. 00
mg + L™' TDI — HSA 1 TDI ¥ &} 1.34 mg + L~
('TDI - HSA A5k B L HSA Rk 2R o
2.3 WS ASRERIE

¥ BEAS — 2B 4ff ffd fi L 73 >4 % B 4H . TDI — HSA
P4 (A1 = E =1 = B AT A e D O € ' O
PEAT R FLRE 7% TDI — HSA 21 200 Jift FH 243 & 2y 120. 00
mg - L™'TDI - HSA (] DMEM 5532 5645 B¢ ) b 3 41
12 b fIG 5] s 4 4 A 56 43 591 100,200 pumol = L™
RE A IR AL FRAN MY 12 h, 485 A 120.00 mg - L™
TDI - HSA 4k £ 3L R 40P 12 h; P52 25 5] 2 40 it S F
25 nmol « L~" {{y P % 5L W] kb PR MY 12 h, SR 5 A A
120. 00 mg - L~"TDI — HSA #4kZ5 LRI 4bH 12 h,
2.4 CCK-8 M eEER"

FEFRAAIE SR A0 24 b J5 ARG S AU R ( &k B
43512 01,10 ,100 200,400 F1 800 wmol « L") b B
i 24 h, &FFLINA CCK -8 37 10 L, 35 3240 55 77
60 min , F fiff b7 4046 DU 5% %5 B {6 (450 nm) 55 47
2.5 RT - qPCR 3LI&# I 40 A 2 1% B F mRNA 485
Xt RikKEH

FEICANMLE RNA(TRIzol 1) , 6 I i B ot i J
# RNA ¥ % 5 cDNA, SR J5 DL cDNA AR T
B DLH I - 3 - R AU ( glyceraldehyde —

3 — phosphate dehydrogenase, GAPDH ) iy Py £, A
2 AR L -6 UL -8 UL - 1B L - 18 mRNA AH%}
FibIKF.

2.6 ELISA &l EFxRE™

WSCBE A B TS Y 45 40, 50 (3 000 1 - min T,
5 min ) J5 BCETH W, B4R HE -5 43 0 A O AL
HEATIE R I e BRI S B iR A IL - 6
IL -8 IL-1B.IL - 18 /K,

2.7 DCFH - DA £# il ROS 7k E !

WO BE 45 40 Kb B S B 40 8, A 10 pmol + L7
DCFH - DA {7 7E 37 C F#F & 20 min, 595 #H4T
BYL[4',6 — Bk — 2 — ZEILM|E (47,6 — diaminidine
2" — phenylindole, DAPT) ], H] % 3 5% WA ¢ 40 i & €5
THOL o
2.8 EHRHNTZHRRNESHBESHEIIRIE
7}<EF[5]

A G B 0RO B H
B Ja AT o B IR B 5 PN e T e 5 P K O3 S
HEE ST ER T B 2 h(5 % BAYI#Y) , 47
—FiH [LC3 1. LC3 T . p62, Beclinl , AMPK . p -
AMPK .DRP1 ,OPA1 MFN2 ( # & L34 1:1 000) ],
4 CREAR, W H WIS #6147 —Pii E (MR L
1:5000) , 25 f5 e, 43 i K EEAE
2.9 ZRERERLET LC3B Kix"™

WA AL B ) 25 2 A0, FH 22 5 Y [# 725 miin
{%{%EFH Triton X — 100 ﬁ%lJE%{ETW%ﬁ 30 min,?ﬁ
JE A 1% BSA [ 30 min, Ji /il LC3B — HT i 7
(1:200), 4 C 855 &, A 200 — 5 B W
(1:500) 7EZ R T 9 & 60 min J5 & U 14, ] DAPI
AT e Al A% (Z R, 15 min) AR5 T s
WMEE FAR
3 ZitFEAE

F SPSS23.0 B AT 41t 43 b T Bk
x s, A P LU S FE AR ¢ R, 2241
B R T7 22 08T

# R

1 BEXSREEAXT BEAS - 2B 475 R 200

Xof RECZH 40 B 147 MRS 77 ; TDI — HSA 25 240 g
120. 00 mg - L™'f#) TDI — HSA ZbFEAHMY 12 h i =57
A AN 43 51 100 F1 200 wmol - L™ AE 2 4 IR b
FRAMML 12 h J5 ] 120.00 mg - L™"TDI - HSA 4kgf 3t



Chin J Clin Pharmacol

Vol. 41 No. 5 March 2025 ( Serial No. 427)

[FIAbHEE 12 h; P52 SER 4140 25 nmol - L™ P &
BEEI AL PRA0AE 12 h J5 F 120.00 mg - L~'TDI - HSA
YRS IL[E AP 12 b,

FAvBE 47 0.1, 00 ,10. 00 ,100. 00 ,200. 00 ,400. 00
1800. 00 wmol + L™" [} AEF: S IHER AL HEAN ML 24 h,
M40 B A7 35 % 43 B S (100.00 £ 2.99 )% .
( 101.48+5.93 )% ., ( 102.39 = 7.73 )% .
( 103.91+8.83 )% . ( 97.43 =+ 7.57 )%,
(92.52 +8.21)% F1(62.81 +7.62)% ;1.00,10.00,
100. 00 ,200. 00 pmol - L") A& 2= 4 IH iR b B 240 ity )5
HIAIBAETE %5 0 wmol - L4 8, fE G812 b &
S LSt E X (¥ P > 0.05), 400.00 Fi
800. 00 pmol - L™" AE 2 S0 R Ak B4 0 I , 40 i A7 7%
R FE AR (Y P <0.05), & & % H IR 7 & 78
200 wmol + L~" AR Xt 4i il TG 75 4 , PR G A BF 5 A o2
L4 200 pumol « L™ Ay A 2 4 BH R 119 5 ey A P 591
P4 100 pmol « L™ A RE 25 AR ) A1 A B 7 3t
2 REREAEERYT TDI - HSA Nt SHRIER G MR

H# 1 Al L, TDI — HSA ZH 4 & K1 (IL - 6.,

IL -8 IL - 18 IL - 18) F&3iE /K F-F1 mRNA #H X} £ ik
TKOVAH B REZH 35 J 2 T #85 (33 P < 0..001) ik L =i 711
EA MR (IL-6 IL -8 IL - 18 IL - 18) %
IKKF-FI mRNA A7 % 3R 38 7K SF- 4 b TDI — HSA 411
WAL (P <0.01,P <0.001); %4545 (IL - 6.,
IL -8 IL - 18, IL - 18 ) A /K-F- Al mRNA A X} ik
AKCPAEAR o ) 2 A LA, TESe it 22 L 22 R A 4
2R L (P <0.05,P <0.001)
3 BeXSREERXT TDI - HSA 1 5 BEAS - 2B 4
P 2 AL Th 6 B9 2 M

H# 2 7] L, TDI — HSA 415 %f FE 41 e %, 41 il
ROS 7K K& DRP1 & 17K F3 B2 T+ &, OPA1  MFN2
B HRBIKCEE WAL P <0.001) 5 fIG5R #E4
F AR ROS J¢ DRPL & /K F-#4%¢ TDI - HSA
W3 TR, OPAT MFN2 £ [ K3k K V- #4948 TDI —
HSA 20 5 2 5 (P <0.01, P <0.001) ; &5 5 & 4
ROS 7K~F-F1 DRP1 7K IG5 5 41 33 ik 2 FAIG, OPAL
FMEFN2 & [ 349 B A7) o 41 2 2 F+ & (P <0.01,
P <0.001),

F1 FAMMERIEN T HRIBA A (v £5,n=9)

Table 1 Comparison of the expression of inflammatory factors in each group (x £s,n=9)

mRNA

Group

IL-6 IL -8 IL-18 IL-18
Control 1.00 0. 13 1.00 0. 12 1.00 0. 11 1.00 0. 12
TDI - HSA 2.20£0.24 %" 1.85+0.11*** 2.33£0.16*** 1.83+0.19***
Low — dose 1.87 0. 12% 1.51 £0. 06" 2.08 £0. 19% 1.50 0. 127
High — dose 1.48 £0. 14*#A 04 1.25 £0. [2##A8n 1.73 £0. 11##A84 1.34 £0. 13##4

ELISA (pg - mL™")

Group

IL-6 IL-8 IL-1B IL-18
Control 4.91 £0.26 22.65 £1.96 6.56 +0. 96 49.51 +5.48
TDI - HSA 32.35+4.13% %% 81.42 £6.35* "~ 26.38 £2.48 " * * 124.02 £13.19* * *
Low — dose 27.11 £2, 56*#* 56.36 +5. 88*## 18.94 + 1. 76%# 94.55 +£10. 62
High — dose 18.01 £2.43*#444 38.28 +3, 25%#ALL 15.03 £ 1. 47##444 65.93 +8. 664250

Control group: Routine culture ; TDI — HSA group:120. 00 mg - L~! toluene diisocyanate (TDI) — human serum albumin( HSA) ( TDI — HSA) treated cells;
Low — dose group:120. 00 mg + L. =" TDI — HSA and 100 pmol - L= ursodeoxycholic acid treated cells; High — dose group;120.00 mg - I.~' TDI — HSA and
200 wmol - L. =1 ursodeoxycholic acid treated cells; IL; Interleukin ; ELISA ; Enzyme linked immunosorbent assay ; Compared with control group, * * * P <0. 001 ;
Compared with TDI — HSA group,™P <0. 01, P <0. 001 ; Compared with low — dose group,” P <0. 05,224 P <0. 001.

K2 AUMMTETEA (ROS) K- S LR A T RERE AR SC TR AR Y L AL (% £ 5)

Table 2 Comparison of reactive oxygen species (ROS)levels and related indicators of mitochondrial dysfunction in each group(x +s)

Group ROS level DRP1 OPAl MFN2

Control 100. 00 3. 47 0.23 +0.03 0.66 +0. 05 0.87 +0. 06

TDI - HSA 351.25 £22.52% % * 0.82+0.08*** 0.35+0.04% " 0.37£0.04***
Low — dose 312. 80 £26. 59** 0.69 0. 10* 0.42 0. 04" 0.53 +£0. 04 *##
High - dose 242,15 13, 60**#2 04 0.55 0. 0504 0. 62 £0. 05*##oLA 0.76 (. 05*#AL4

Dose and n refer to table 1 ; DRPI ; Mitochondrial dynamic associated protein 1;0PA1 ; Optic atrophy protein 1; MFN2 ; Mitochondrial fusion protein 2 ; Compared
with control group, * * * P < 0. 001 ; Compared with TDI — HSA group,® P < 0.01,** P < 0.001; Compared with low — dose group,”* P < 0.01;
AA4P <0.001.
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Al M5 2025 4F 3 3 (SR 427 1)

4 EEEXSFEEEXT TDI - HSA /r 54y BEAS - 2B 44
B B R AMPK i# 8% B 5

3 A] L, TDI - HSA ZH 40 A W LC3 11/
LC3 1 \Beclinl J p — AMPK £ [ /K - #H Fo X i 40
By T, p62 M A KO B IR 4L B 3 R
R (P <0.001 ) %57 & 41, & & 41 40 i

LC3 M /LC3 T . Beclinl ,p — AMPK Z& [ /K F #) %
TDI - HSA 41 8 & T %, p62 [ 3R ik K V- ¥ 3%
TDI - HSA #1 & 2% Fh i (¥ P <0.01) 5 & Fl & 41
LC3 I /LC3 | . Beclinl ,p - AMPK 4§ H /K F 1§
IR A, p62 B BG4 2 3 T
(¥ P<0.01),

K3 AHAMM A WERICHE AR R (2 25)

Table 3 Comparison of autophagy related protein expression in each group(x +s)

Group LC3M/LC3 1 p62 Beclinl AMPK p - AMPK
Control 0.35 +0.04 0. 85 0. 06 0.23 0. 04 0.82 +0. 06 0.20 =0. 05

TDI - HSA 1.21£0.01*** 0.50+0.08* * * 0.600.07*** 0. 84 +0.03 0.49£0.05* * *
Low — dose 0.93 £0. 09** 0.63 £0. 07" 0.44 £0. 04" 0.85 0. 10 0.40 £0. 03%#
High — dose 0. 66 +0. 07*#ALL 0.77 0. 05*##A AL 0.37 £0. 03*##A4 0.85 +0.07 0.34 £0. 0400

Dose and n refer to table 1;LC3 ; Microtubule associated protein 1light chain 3 ; p62 : Sequestosome 1 ; Beclinl ; Benzyl chloride 1;p — AMPK: Phosphorylation
adenosine monophosphate activates protein kinase ; Compared with control group, * * * P <0. 001 ; Compared with TDI — HSA group,* P <0.01,*#P <0.001;

Compared with low — dose group, #* P <0.01;24%P <0.001.

5 BRFSFIERZSEERNTSH BRI
ARG B B R 4% LC3 TT/LC3 T 2 ([ A
Xt 23R4 524 0. 69 0. 10 F10. 89 +0. 08, p62
FIARXS 263K 7K F 43 5124 0. 79 +0. 05 #10.45 £0. 07,
Beclinl & [ #H % 32 3k 7K 43 51 4 0.35 £ 0.04 F1
0.69 +0.07,IL — 6 & 545K (17.63 + 1.36) Fi
(29.52 +3.49) pg - mL™", IL - 8 & & 45K
(38.16 £3.15) FI(57.52 +5.69) pg - mL™" | IL - 1B

High-dose Rapamycin

LC3 1

LC31I

po2

Beclinl

GAPDH

B 1 A AN A WA OGS b 1 B 1A

Figure 1 =~ Western blot of autophagy related indexes in each

group
Rapamycin group: 25 nmol - L~! rapamycin; GAPDH: Glyceraldehyde —
3 — phosphate dehydrogenase.

R A (14.54 + 0.66) F1 (21.84 + 1.74)
pg - mL™"IL - 18 & &4 9 K (65.22 = 5.30) i
(95.58 +6.80)pg - mL™', PHBSLH 45 EF AL
B, LC3 I/LC3 1 Beclinl ZEH /KK IL -6,
IL -8 1L - 1B 1L - 18 K44 5 5 75, p62 2 1535
KB E AR () P <0.05) , LA 1,

STE b A0 R AN IR L 2 ) R B B
FOAHI , SCE E R A0 BRI Ay I I i A8 A S g & A= A
RIBR AR &, 8 e 4n i 52 %) TDI il
WoE A I R IR, A0 ) R R A it 4y
FASHTHE ROS 7= A FIH B 1] (%) 2h 2457 , Lk 2 Y 26
Ry 2ot — 20 s ROS A BT, 0 511 ROS 7K
S RTEOE RATEAH AT 5155 K& RAE RN, BFFE R W] TDI
I S 4 1 VR S A B R R AR Th B 5 Kk SR AL
W ARG P oLgE B TDI - HSA A B4 i 41 i
ROS 7K 34 & DRP1 2& 1353k, 1 OPA1 MFN2 3
K32 B o DRP JE R i 4 1R 43 24 i) S B 2R
F1,0PAL MFN2 15 i 45 L b AR 3 g 24 1) o 5 26 1
TES SIEER ARG A AN LS R
7 TDI — HSA W] 3 i i 15 SRk 70 24 5 il &, iRk
BLARDIREREAT , B 5 ROS H AR M R0, 3% 5 i
R 78 4% 5 — B T AR 2 A IE 1 Ak B AT A1 4
BEAS - 2B4fi i 1 ROS 7k F- & DRP1 & [1/KF, 3 I
P& OPAT \MFN2 3k, 3 ihd B € 25 SR 82 mT 3 o 1 8
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LRI BN ) 2 -, T BRI i ROS, 4EFRFERLIA ) RE
BEAS , i3 TDI — HSA JAJS 28 14 K2

AW — TP OB B FRRE i A, et
20 M S (51 a2 458 ) 2 1 5 R 400 L ) AV il A
Rz IR AR AR L T REXS 22 FB e i PR 7 A AR B
TR W, A 45 9 RE VE PR B RE S . A RS
Y, B W 2 5 i BE Y i SO, S B A
LU0 , AT R o i ) B R A A B
SIE RIS AL, TER SO B R A 2 1
ROS B 0] S A Mg Bl i , 25 Bk ROS m LI 4%
TDI - HSA 5 (118 b Bz 20 i A& 0E S, A B
MISCHE FRIAS . ABTFSE & 3L, TDI - HSA HlG
BEAS - 2B i g AWM e &EH LC3M/LC3 T .
Beclinl }2 p - AMPK %5 7K 48] & i, p62 &k
RAIR, AE 2% 40 JIH B2 W W 2 T 9 TDI - HSA 5 5 Y
LC3 TT/LC3 | .Beclinl £ p — AMPK EHR ik, I I
8 p62 HyFik , Horh AMPK 2 45 4H At [ W05 1) B 2205
Z, HOATHE i 0 A W Beclinl JE 3l B BRIK YT
W ARBRFEAE AR R IR A B 1 AMPK
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