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Research progress on the molecular mechanisms of traditional Chinese medicine monomers in ameliorating
renal ischemia-reperfusion injury
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of Chinese Medicine, Lanzhou 730030, China)

ABSTRACT Renal ischemia-reperfusion injury (RIRI) is a major cause of acute kidney injury during kidney transplantation and
peri-operative settings, and there is still a lack of safe and effective targeted preventive and therapeutic drugs in clinical practice.
Specifically, xanthohumol, luteolin, dracorhodin C, naringin, senkyunolide I , verbascoside, and shikonin enhance antioxidant
defenses, and inhibit lipid peroxidation and ferroptosis via the nuclear factor-erythroid 2-related factor 2/heme oxygenase-1 pathway.
Apigenin, nobiletin, tanshinone II., and salidroside activate the phosphatidylinositol 3-kinase/protein kinase B pathway to inhibit
mitochondria- dependent apoptosis and facilitate renal repair. Quercetin, methyleugenol, cyanidin-3-glucoside, and platycodin D
promote autophagy and improve mitochondrial homeostasis through the adenosine monophosphate-activated protein kinase (AMPK)/
mTOR or AMPK/phosphatase and tensin homolog-induced kinase 1/Parkin pathways. In addition, hesperidin, curcumin, ganoderic
acid, pulsatilla saponin B4, capsaicin, and diosgenin mitigate inflammatory responses and decrease renal tubular injury markers by
inhibiting the Toll-like receptor 4/nuclear factor kB, high mobility group box 1, Janus kinase/signal transducer and activator of
transcription pathways, thereby exerting multi-target, multi-stage renoprotective effects.

KEYWORDS renal ischemia-reperfusion injury; traditional Chinese medicine monomers; pathway; oxidative stress; acute kidney
injury
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FUE DyRe T R, ™ E ] 3 Rl 20t 343 (acute kid-
ney injury, AKI) , Jf-34 I ¢ B 9 KU, B 1 RIRT
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5 RN B IIR A UESR R, 2R b 2y sk
A3 S PO A SR DR 21 3R 2 A OG- 2/ 1M 2138 4y
1 (nuclear factor-erythroid 2-related factor 2/heme oxygen-
ase-1,Nrf2/HO-1) WS NUES 3-3 /25 11 B (phos-
phatidylinositol 3-kinase/protein kinase B, PI3K/Akt) . i
1 — W 2 1% 1k & 11 4 8% (adenosine monophosphate-
activated protein kinase , AMPK ) 25 £ 374 18 [ , I 100 ik
Toll ££3Z 44 4/ F F kB (Toll-like receptor 4/nuclear fac-
tor kB, TLR4/NF-kB) . 22 2L Js 1% 1Y) 4 11 (mitogen-
activated protein kinase, MAPK) . Janus J{i/{5 5% 5 )
M P05 ¥ (Janus kinase/signal transducer and activa-
tor of transcription , JAK/STAT ) &% #5475 AH 518 4% , Ui 54 48
ARV IS SEAE SO, FRIE /RSB T, B RIRTAH G S
Uige 521280 . SRMTAHOCHFSE 240 80T S — Al 4
oY A — 3 %, k= I 48 “RIRTRr S MR BLER T 7 (1) R G HE
Bro FET U, A SCLLE B NI ST, SRR Hh 2 SR T
RIRI {53 F WL B 5T 3 8 , LAHI S RIRTVA 7 HE 0135 4o
e FRAR R T LR LS
1 RIRIMEXHEEEE
1.1 Nrf2/HO-1i& 2§

Nrf2/HO-1 38 # & RIRT F- 3 1 301 S 40 Ak 17 3040t
D 0 DB N TR OR APl PR T B B R 3 4R 1Y ROS
fift B T Kelch £ ECH 5C I 4 1 1 (Kelch-like ECH-
associated protein 1, Keapl )X Nrf2 fF ] , 4 Nrf2 47
AZITEE A AN TOE, SR Bl HO-1 55 4R i 47 3%
I3k . HO-1 2 Ll i) il 21 3R T BR A H 25 4
MIFE T AH G, dE R A A AR R R T 5
R /INE B R AR . BIFSEER B 0 Nrf2/HO-1 38
% AT FEAIC ROS 7K F, 9845 bt H K (glutathione , GSH) |
43 e H K S8 AL 9 T 4 (glutathione peroxidase 4, GSH-
Px4) 40 A AT T S Ak 21, B B 2 2 B
A5 5 5] Bs) ysk 2L e 9eg SR 58 IR F o (tumor necrosis factor-a,
TNF-a) | F1 4L+ % 6 (interleukin-6, IL-6) %5 4 14 [ F
B, F 9 N 5 N 3 (endoplasmic reticulum stress,
ERS) AHICEH K" MR, Ml Nrf2 50 HO-1 8 3%
TR 23 VI 55 P TR T AR AR B S A LR AP RN, B
ROS K i Bk S8 Ak ) AR, R VR Rk kg i, 11
PRIEE/INE L AR T S IRAE, 25 N RIRL, ik 4
718 Nrf2/HO-1 3 6 78 RIRT -7 1 B B 1) B (R 40 5 g
PRIZH RAFAZOAE T, 2 RIRT A HE 2T B A5
1.2 PISK/Akti# g

PI3K/AKt i % e RIRT P28 00 90 42 200 O A0 15 40
Ph 2 e () L SR AP AT 5 il e il P T R 2175
PI3K/AKt 1% AL 02 1t Akt B AL , FHid i b B 20 ik
£ 95 2 (B-cell lymphoma 2, Bel-2) | #14fil Bel-2 #156 X &
1 (Bcl-2-associated X protein, Bax ) F it K 25 [l 3 (cas-
pase-3) AFIR AR/ /NG R AL T [RlE, PISKY
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Akt 38 [ ] 18 588 48 Ak 4 85 AL T (superoxide dismutase,
SOD) . GSH., GSH-Px4 45 470 4t Bs ) , P AR N — 1
(malondialdehyde, MDA ) 45 Jiit 5t idt S84k 7 7K F- , 1%
T AR O S BRIE T ), A 2 B I
Al 3 o Bel-2 AH G AE T {12 #F 2 [ (Bcl-2-associated death
promoter, Bad) . 75 10 % % #1545 4 (mechanistic target of
rapamycin, mTOR) &5 I i {5 5 52 i 2R AR AR 2, 30461
TNF-o IL-1B 8¢ SRE A it BE Rk , e B 2l 2t 5™
£ I, PIBK/Akt il 7% RIRI H AP T Bk 540
RIVEEE BRI VERT, SR AR B SR T T8 A

1.3 MAPKi##%

MAPK i ¢ RIRT P08 4 300 17 38l B -5 A TR
P B R 2 P T B B A A I ROS SR
A BRI AT AR f MAPK 3o BE B0 , I i ot (b 5
HAY ek, PR, i MAPK & /L AT R Ik ROS
5 MDA S8 548 br K1, JF42 55 SOD (il 48 Ak &l
(catalase, CAT) A5t S8 A B 1 , W05 S ALd IR R S ot
PR B /INE SR AE! . MAPK S 0 T 38 52 i Bel-2/
Bax “F-ffif & caspase-3 S A AL HE A 1 5 BH W28 vl K
%2 Bel-2/Bax HL{H | FFAIK caspase-3 16 M, & 5 & A 5 1E
Ho AN, MAPK i A 38 3o 9 75 (048 AH OC R 1 1 R85
3B- II Y (microtubule-associated protein 1 light chain 3B-

I, LC3B-11) . F W32 A4 11 p62 45 F AR OC 43152 )
W R AR A 2, T80 TNF-ou  IL-6  TL-1B %5 4
TR, PR, MAPK G [#1 J2 RIRT P38 1 31 1 334
PRAE M AN HET X 45 1) SCBHTT 15

14 AMPKIi#@E&

AMPK A fE A QA S BBV 45 , 76 RIRT-FHAE
TR RS SRR T R b A4 F AP PE R
R 1P T AT BRI W RRAE S \ROS Ak i & M %
$iE VL, 30 AMPK 35 PR AT I e 2k iR D g ki A Ak
N AR AT s AMPK AT i LB R fL /K-
fie 2t LC3 AR i K 5K 7 4 11 [R) IR 90175 = 3 1 (phos-
phatase and tensin homolog-induced kinase , PINK1)/F1 4>
5 11 (Parkin) S5 8RR H W AH G431 K38, T80 p62
RAE R ZBARARTEBR e bR S S gt
W, [F A, AMPK AT #0i] mTOR DA s (471 1 Wi,
FFM i caspase-3 25 4 T3 BRI , D8 B /ME T K 20 i
T, AMPK A2 58 Sk 58T R, gk
] 1 GSH-Px4 85 F13R3K T IR EE AR EAG 1 A 15 1t
4 (acyl-CoA synthetase long-chain family member 4,
ACSL4) 35 I FEARNE BT i S Ak /K 5 i8R 5 Nrf2 38
AEH., A Nrf2 32506 7 ARG s b S8 A0 B 18 , Ul 45 P08
WIROS A AN AR s 25 b, AMPK 3 i 1o
ZITHRENTE RIRL R F OR3P E AT, RIS fE S Z T
LR
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1.5 TLR4/NF-kB i

TLRA/NF-B i /& RIRT -V 14 1 49 AE S ik
W SCHEAR AL . P T 5 IR A0 20 R Bl s 8 SR I B
B1 (high mobility group box 1, HMGBI ) &5 $i 145 #H 56 43+
+, W% TLR4, 3-8 i B4 534k [H - 88 (myeloid differ-
entiation factor 88, MyD88 ) %51 il -1 fiih & NF-«kB {5 %5,
i ffi NF-kB p65 MV HARZHL A7, Ll 2 A1 it B AR G S A
WP - 3RAR bR ARE TR A S i — AP AE i ROS
Az LS R B A B B /N T R AR AR S T i E 21
U5, 0] TLRA/NF-wB 3 % 1] 41 59 25 A 1 2
Pt Src . 1fiL % 2 & (blood urea nitrogen, BUN) 7K, Ui
b SR A0 MR 5 AU AN, R T A S B ot
HbIZIE S AN AE TR Y ) A8 B 3k BE VO Al e
caspase-3 WX T IRZE G 45 M & e R T A P 9
PR 45 #3132 K 3 (nucleotide-binding domain leucine-
rich repeat and pyrin domain-containing receptor 3,
NLRP3) 540 1335 , 15 5 M T2/9 Mt 4 B A8 T~ JF i &
RIRI™, Zf I+, TLR4/NF-«B il {6 & 3% 45401 13 A1 56 4 T
A RAE AR A AR AT TR 7 i S SR AR 4
1.6 JAK/STAT & %

JAK/STAT 3l # & RIRT-FHE I 40 PR 71 5 e
55 JRAE R W S50 . RIRTAS AR | TL-6 45 SR [
TRV T = TR JAK, S 1 STAT BERR LI AA% , 1M
2R R A BT N AL T A S P 238, I /)N
B, R, JAK/STAT 3 6 ack B 006 v 3781 25 A
I8 5 5 [ 78 (glucose-regulated protein 78, GRP78) |
CCAAT/H 5 ¥ 45 4 £ 11 [7] 8 4% 1 (CCAAT/enhancer-
binding protein homologous protein, CHOP) %5 ERS #{ %
BE R RV T 5 DO RE AT, BHIBT JAKY
STAT i 1% 1] [ A BUN., IfiL 375 HILET (serum creatinine, Scr)
N 54743 1 (kidney injury molecule-1, KIM-1) /K3,
e B/ INVER A, R ] caspase-3 \Bax ZFH T
T R E R YER™, 1 JAK/STAT 5348 J AR Bt i
AR IS A% TR Wi R S8 AL 1 4 (reduced nicotinamide ad-
enine dinucleotide phosphate oxidase 4, Nox4) /1 5 fit) &
AR A AE PRI EAON, , #0Z A5 5 T i/ ROS 5
MDA A= 1 55 SOD I 4 , I 4% AR A v i IO G 14
TRe™ . & b JAK/STAT il B 7E RIRI P& H R IE (R 5 |
SRS A0 M AE T A5 G B B B2, $07R) JAK/STAT
T AT B A B B RIR LT S
2 BRPZRMIEITEXERE T RIRI
2.1 HEmEE

WEIRACE Y I A T RIREY T, BT 1Y
A YIRS M S Z 80 SRR, 2 H A 25 R T
RIRIWFSE PR HC A B B — 38803 . B M 7E RIRT
KRBT Rz N B 3 it /N L R 40 9 R (human kidney-2
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cells, HK-2) 4 fifg e 1fi/ -3 v AL 8 vp ) B B 7 Nrf2
HO-1.GSH.GSH-Px4 St A ALAT A0 T I F I FE AR
ROS K[V, 47 ] Rl ik 184 i S0 fb 340 S B 480
36 B o ok Ak 55 4 A0 T A 8 A AR R R BRI RIRT™,
R R B A S A i DR A S /P A 01 43R B AKCL )
1 B e A A AR T e B B Nref2 \HO-1 5 F i
Keapl FVEF , FLnT 30 B ik S8 Ak I Dl 40 A 2 %
E N M i 2E C AE RIRL/N B Y K2 HK -2 41 48/
% A (hypoxia/reoxygenation , H/R ) # 7Y v 9 & $H RE (e i7F
Nrf2 A% 5 57 I 3805 HO-1  NAD (P) H: i 801k i J5 i 1
[NAD (P) H: quinone oxidoreductase 1, NQO-1], [ {i%
ROS /K- I Bl 3 2 ki 1A ) i B 4, 3% I HL mT 3 4o 34 i
Nrf2 A6 4T 40T 0 265 ke IR P35 0 A AR B 4™
He 2 RIRT /) BRUSEE) K HK -2 41 i HYR AR50 f F 5% 2
B, il i 2% 0] [ {IK GRP78 . CHOP . caspase-12 25 ERS #f
R FIFRIR W% ERS A AL JR T2, 3R FLAE P
T T 5 R AT REIE 3 Nrf2/HO- 1/ER'S 53 I 1% & H4 1
TEVEI R E RS SR R M R BUAE RIRT K U
Je HK-2 21 fifd H/R BRI B ) PISK 8K 1 31K S Akt M
PR AL K3 R P J T- 8 11 Bel-2 35, F J# Bax 5 cas-
pase-3 F ik, DA I | A (A AR 1 40 1 308 B A -k
B /INEB )1 BR B2 8k & BRAE RIRLZN RS R v
e I8 1T O PISK/Akt i % - 2l B D) fEHE 5 Scr .BUN
/K, T ¥4 GRP78 . CHOP ., caspase-12 % ERS #H 5 % [
FIB PR HBR B 1241, i AT i 595 PISK/Akt-ERS
BN B E R O AR /N R R AE RIRI/HL
]y bR A2 A5 BELAC BB R 2 A A 1 7 B fill 3 HUR 2
5 Y HIK -2 20 AR g i 390 ) 3 40 ) MA PR et
FE B , FEIK ROS 5 MDA 7K, If: 1 # SOD 5 CAT 4%
UL REG M, [R1BS F P8 TNF-o -6\ IL-1B ZEiE 42 [H 1
FEIR 7 AN ) RO I S R AE SR R T 4
Z7E RIRL/N U K HK-2 20 fiS H/R #5578 g 30 3
S0 p38 MR AL , T IE KIM- 1, H s 240 A I e Tl A o
fig Ji iz 2%, 45 [ (neutrophil gelatinase-associated lipocalin,
NGAL) %545 105 b5 i 9 L) ) Bax , caspase-3 ., p62 %5 [ &
ik, [l R LC3B- I g3k, $/R L AEiE 11 p38/MAPK
T PR R LR W R T Rl R I BNV A
P KT 3% O FE AR RS BRI/ P T 407 /)N BRUABE AR
Ko /IS BRUEL 5 440 fL 22 RAW 2647/ it S I8 5. 15 241 i A6 754
Y & A S A 10 R v A0 I e B 5 P A
T, BEAR ST A K-, 52 A PTE 0 00 SR e 4™
F R ARG T 3R WY, AR B i/ N I 2 240 B R
I/ A AR ] i R R b AMPK 63K 7K (5
P 3 P | [ B 00 46 85 1% f£ mTOR 235 | B AIX BUN /K
-, $7R HBE T 17 AMPK/mTOR %12 5 RIRIAH 5 41 fitg
A4, HE e AE RIRT R RS ip Al 8 TLR4
NF-kB p65 R L NF-xB il 8 1 o 235, I35
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i — & Ak & & ¥ (inducible nitric oxide synthase, iNOS)
Fik Y caspase-3 i ft., BN BUN 55 Scr /K-, 457 ]
i 1 410 i TLR4/NF-kB/ANOS %l , i /1> % i B it & A AL
738, TRl RIRTEY

L5 b B ORFRECER il R C il 3R A S
{43 ik AMPK/mTOR . TLR4/NF-«kB 2538 % , 3 %
3 [ BEL DT P 3 0 A 1 5 S RE VR AT SN, DT ik
RIRI 9 BEEFE o
22 BERELMTED

My 2 Ak A W KA A VR R R AR = rh i 2L v
BTG P G 43, A HE 22 I A | 203 % A s R TR A
RIRIZEFE v e i d 2 3 . 223 2 7F RIRT K RS ARY
] 3 A R 45 Keap 1-Nrf2/HO- 1 38 #4171 il Keapl 3= 117
Nrf2 5 HO-1 % 13635, 1B FIK ROS /K F 310842 5 /N
(=R U TR A Y BT UM W E R U2 = i N = B S| il
B IS0 1A G ER 1 1 3R3K, T AERF LR R FR S I3
s AN MIAAIE RE /Y, Z B R IL ] U RNA-103a-3p
FE I HMGB1/TLR4/NF-k B i % , [ 1% TNF-u . IL-
1B IL-6 J2 MDA /K-, i 35 2% fift RIRT /)N FRUABEAY (1 F- 3
T AE R 5 A AU WD R Tl ik
- Nrf2 \HO-1 \NQO-1 & 1 ik , B# ik GRP78 ,CHOP
% ERS #5845 7K -, [A] B 410 ] TNF-ou IL-6 45 48 5 PH - H
B, B2 AT 38 2 Nrf2 B U S M6l ERS 4519 41 i 46
Prek st /B RIRI™Y, B S8 AEBH 1 7F RIRT /) FRUBE 7R mp
i R Nef2 &7 P8 HO-1 .GSH-Px4 ik , il

RT3 A B AR AU TR A 0 , 1 TR AR A R

SRR ™, 2R E nla B Nef2 . HO-1,
NQO-1 4hi AR 1 FRR k% RIRT, $27R Hm o 54k
P AL BT & 44X RIRLZN B B O Y, BT
Bl vl £ 5 AMPK S i G R R 33 i 1R fhK
-, AR E Nrf2 A5 A - 1 5 P S A H0 I PR A 5, 4R
18 1 AMPK/Nrf2 38 55 £k RIRT /)N SRCF-EE VE I b S AL BE
I R BT T 8 S PO PIBKY/AKt 38 K, 1
TNF-a IL-1B . FR & & i -2 (cyclooxygenase-2, COX-2) |
INOS &5 &R E K 13k, 14 SOD . GSH % # i} . GSH-
Px .CAT J GSH i35 , PIMAII0 i 98 5 S -5 20 e o -3k
T, 203 RIRL /D BUE D RE™Y . i o Rl A ™ OHSS
T BRAEIRY Mt B e AT 38 A 1 5 KIM-1 .NGAL &
Z PP R A i % 3K A1 AMPK | caspase-3 . TLR4/NF-«kB/
MyD88 i %, # /> ROS A5 1l 5 A A 3 1, 14 1717 S 30X
THE A JRAE 5 S R B F

ZE L ZWER NN T BRI S m I &
AT A Yy 3 22 30 i TP B AR 3 L AR N
KANRFET 1R, e s B DRk S 2R 2 )R
2.3 WEZ

R A Y LA IR 2 B R G SSHRHE,
AJ7E RIRT FEHEVE B BE AT % ROS 22 & S SE 2  4ii il 5t
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T KB FE S0t 22 T, A0 2l T I8 RIRI
KB K COX-2 IL-1B \ TNF-a . IL-6 fiE & K 7 LA J2 iNOS .
Nox2 ,Nox4 & [ #ik , [F B 1 f TL-10 Feak , M1 sk 20>
ROS A= I 22 it MAPK A1 38 90 S 17, el 1 441
AU, KA AR D 7E RIRT R BRI & HK-2 2 ifd HY
RO b g 2 90 AT i 3 4 =y AMPK B 2 L /K F-, i
LC3B- Il \PINK1 ,Parkin %1k , T p62 7K, $& 7~ Hn]
T8 IS AMPK AR LA [ I bR 32 2ok i, 2k
FRLOR R RS I ol e P E T A A i 5™, R R AE
e I PR Y 453495 CHTBL/6J ALY K K BB A ot /N L
i 25 H/R A58 n] R 3 TLR4 \MyD88 ik , F# 1K NF-
kB B 1L K- FIL-6 .COX-2 /K-, Ff-41 i caspase-3 5
caspase-8 7 1k , M I BELET TLR4/MyD88/NF-kB 4 i 41 -
VS PR TG RN , 2 RIRI-AK D ERERR ™, 13k 4
L B4 X RIRT K FRAY AR AE S by A WU BH T 4R AE -
—J7 10 AT A1 NLRP3 R AE /IMAK & -, 55— Jy i n]
i TLR4/NF-kB %l & TNF-o . IL-6 & ikt , Jf-203% BUN
Ser B /INE o B 7 , $5 s AT DA SRE I B0 B 3500 ik
K B 2R Gk M 3 ) RIRT P78 V0 401 1) S8 SE v A, I
b, B HUE T AE RIRL K FUBE AU i i) B {IK Ser . BUN 5
KIM-17KF-, T JAK . STAT % (103535, Mot B/ Vg 23
AR IRAE, $oR HT 3 o ] JAK/STAT 4 519 A 0
55 2 ARLOA T3 G RIRT S JR™

i b, /A E AR D R ERETRIEY
T 3 A i) R A G S P A M T S A S 2Tl
il , & P RIRIEF
24 HEYmEE

YR — B E R RRE LAY, AR 5T
K, R A YRS N o RIRT Hn 5 i 240 05 238
R EYU e PUEAL AT TR, BN R A B
PRI ™ SR BT R B — PP oA TR T 5% 2 B g s e
RS A= W, 7F RIRT /) FRABE Y Fp AT 400 c-Jun 28 58K Uiy
PAE/p38 MAPK W& 1L /K-, I P T I AL N S
PAE S, 3¢ BN R A A PR 38 38 7K T A B il v
SOD 7K F-F7 , AT B S s/ N RSB I TR i b S Ak
BE I, BRUZR 2 ok IR T B A 1 2 A 2t
B4, #E RIRT A BB AR A ] g 25 9 il IL-6/JAK 2/STAT3
PNERE Tl T I JAK2 5 STAT3 IR kA , A IL-6
TNF-o 5412 5 4iiJfd K 13235 I Ser [BUN 48 (5 g,
PO ST, G B NS R B G 45 SR

25 b, RSB R S A AL & ]
Ak L 1) R JRRE | SR IO TR R A B U T A G B B PR
W, AR RO
25 [RZE

MREA YRR ARG R ITT RIRE R
SR A=, BAPUR AL PR T A Lok
(NIRRT TP N S S SRR LY N F L
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B ORI ZERERZE (0 2%, l_E IR RIRT/N A TTER S B H 1
[X+ 1(silent information regulator 1, Sirtl) Nrf2 }z HO-1
RHFER, R BTEALP T, T U8 Bax caspase-3 15, 1l
il ERS AHSCH T~ , 7~ HonT 38 23 90 Sirt1/Nrf2/HO-1 38
%GR A P T I A S A T PSR T2
MIBTE RIS b 2 B —FP IR A PE i BRI b &
Yy, 76 RIRTAE R BB vpn] |98 PISK & 58 2
Akt BRI K, T caspase-9 . caspase-3 . Bad 25 i T4
KR A FRIR, PR AR TR LARRAR SZ R A L A7)
$ 3% HOH 120 30T PISK/Aky/Bad 38 J& 12 34 48 i A7 35 JE 40
Tl AR AR R T DT 4GS RIRT,

ZE b EREER JESE L EIRZEA S ST R
SRR B 5 A W TE P , LA Sirt]/Nrf2/HO-1  PI3K/Akt i
B R B AR AT RIRTVE A
2.6 tEEE

WA A 1) AT R RIRT FE0E 13 1) ROS 2%
JIE TR 5 85 e M A M S0 T 45 A S0 B 4% 8 AR
PER . Tang W58 &I, 21 5 K 7E RIRL A FUSE AR
R PR PISK/AKt 38 %, £ /51 PI3K 5 Akt W R fL /K F-
9% SOD . GSH 45471 & AL K 1~ LU}z GSH-Px4 25 F 1 &
ik, JF N IE ACSL4 MDA & [R5 , N4 il fig 5T ik
FALAH G ERIE T I e B O RE . R A48 2 -3- A A b
FIE—K A TR RS Y e s 261k
AW, 7F RIRI-AKI /) FUSEEY K HK-2 41 g H/R #5570 ]
I /D i B A R R 5 ROS AR, 2 5 AMPK 8 iR £k 7K °F-
FEHIRIET-, E— DI R B, K G4 2R -3-0- 1%
W AT B#AIK Bax/Bel-2 HUAE, T8 GRP78 .CHOP %k, [#
iR JAK2 | STAT3 @ 2 b 7K - , AT 4 ] JAK/STAT #H ¢
EALI BL-ERS-UR T- 9006, 28 S0 el A P R N
211 R AL T

ZEL AR REH RS- AT R
F-3-O- 1 B W ST A0 & W, vl aE i R 45 PISKY
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