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ETF PERK-elF20-NF-«xB {55 B R B EEE X/ RiF LK EEA
J5R  z B BY R 3P 1E

TR, TR, AP4RLT A, LT Y, ARAK TR E S R CE R, a LR, bR, B 310005)

WE: BB MAE G R A N T M EE(protein kinase R-like endoplasmic reticulum kinase, PERK)-F 4% #m fitLAe 44 B -
2a(eukaryotic initiation factor 20, eIF2a)-4% B -F «B(nuclear factor kappa B, NF-xB)1Z 5 i@ %4 A & ML 5H 3£ B2 3 (glycyrrhizin,
GL)*} B £ i #m ff(intestinal epithelial cells, IECs)é‘J BRAPFAER, SR % 97 3% % 4 X (ulcerative colitis, UC)#9 7T 4k
ERBH, FiE  WRNESROF @ SR 3RS R TECs, Ha02 4 i%i%}é%y.érﬂﬂam TR R, GL 48 T i AL
AT ARRMNES GL T, KA CCKS EAm ey A& %, AKX AR amieed 8 K-TF; s B &, PR fe 7 AL
FUBR 3% 6 & A7 9T 89 45 7% BE BF (fluorescein isothiocyanate-dextran, FITC-dextran)ik 3t [ AR #4 4m At 5 I+ 49 i\,iﬁ'i ; Western
blotting #it| 4m it PERK-elF20-NF-«xB i@ #4420 & a6 £k K-F. R SEA @AM, GL ¥, A ZHHAFE
E 3 F+ 5 (P<0.05 &K P<0.01), 7 =F3 F B (P<0.05 & P<0.01); GL &7 &40 & I 4m el o 4m fo S5 B &, rﬂ:}m}ii’]L%ﬁn
(P<0.01). FITC-dextran 3 2 % F 4(P<0.01), p-PERK. p-elF2a #= NF-kB % & #)/K-F 3§ T B(P<0.05 & P<0.01), %
#  GL i#id#7%) PERK-elF20-NF-kB 12 5 B34 69 &40, MMt & SR 4 e R W B gk A F IBCs #9473 &, BIK
LA THKF, FREMESHRBEN, XTHE GL &4 IECs, %47 UC 893 A A AU .
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Protective Effect of Glycyrrhizin on Endoplasmic Reticulum Stress in Mouse Intestinal Epithelial Cells
Based on PERK-elF2a-NF-kB Signaling Pathway

SHEN Yan?, WANG Zhangliu?, ZHONG Jihong?® NI Siyi®, LIN Min®"(The Second Affiliated Hospital of Zhejiang
Chinese Medical University, a.Department of Gastroenterology, b.Department of Radiology, Hangzhou 310005, China)

ABSTRACT: OBJECTIVE To observe the protective effect of glycyrrhizin(GL) on intestinal epithelial cells(IECs) from the
perspective of protein kinase R-like endoplasmic reticulum kinase(PERK)-eukaryotic initiation factor 2a(elF2a)-nuclear factor
kappa B(NF-kB) signaling pathway, and to explore the possible therapeutic mechanism of GL on treating ulcerative colitis(UC).
METHODS Mice’s IECs were cultured and identified by immunofluorescence assay in vitro, endoplasmic reticulum stress
model was established by H20> stimulation, and GL groups were given different doses of GL intervention simultaneously while
modeling. The cell’s survival rate was assessed by CCK8 method. The apoptosis rate was tested by flow cytometry. The cell
barrier permeability was determined by transepithelial resistance and fluorescein isothiocyanate-dextran(FITC-dextran) method.
And the proteins’ expression levels of PERK-eIF2a-NF-kB pathway were detected by Western blotting. RESULTS Compared
with model control group, the survival rates of GL middle and high dose groups were increased(P<0.05 or P<0.01), their
apoptosis rates were decreased(P<0.05 or P<0.01). The transepithelial resistance values in GL groups were all distinctly
elevated(P<0.01), their FITC-dextran concentration were all markedly declined(P<0.01), and their expression levels of p-PERK,
p-elF2a and NF-kB were all descended(P<0.05 or P<0.01). CONCLUSION GL can increase the survival rate and reduce the
apoptosis rate of IECs in vitro under endoplasmic reticulum stress state in mice, and improve the permeability of cell barrier by
inhibiting the activation of PERK- elF2a-NF-kB signaling pathway, which might be partial mechanism of GL protecting IECs
and treating UC.

KEYWORDS: glycyrrhizin; ulcerative colitis; intestinal epithelial cells; endoplasmic reticulum stress; PERK-elF2a-NF-«xB
signaling pathway
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7 45 1 2% (uleerative colitis, UC)&—FP 4
RAEWTERIETESRT, 6K E o tedik . FaEfk,
Cg it A AR 2 A A E R 2 — ), UC 1
YLD AER R T, RPN & Z R
KRS HAEN, Hrh s 5w 25 A A E
W BIL 20, T b R B 1 )2 S 3 UC 2%
0 G 5 S NE SN RS AFAE A O F B, BT
I i (endoplasmic reticulum stress, ERSYIRZA T4
6B H R R OFE PN BT I3 (protein kinase
R-like endoplasmic reticulum kinase , PERK)-EL1Z% 4l
ML R AF 20(eukaryotic initiation factor 2o, elF20r)
H AR P E RN 1K F- kB(nuclear
factor kappa B, NF-xB)if{biyitez—b), i /i
NF-«B & B 3% 1k J5 A2 #F i I B2 4H Jfd (intestinal
epithelial cells, TECs)%& i REHBUGMIAT,
W IR A IR B 1) e 2 v, N5 /2 UC &2 &
&, H BT (glyeyrrhizin, GL)&EM Hh2hH #irpi
IR =G, LA 5 4 400 1] 9 R N G I T A
FS, 552, GL JTRICREYI, XS5 tk2
W BA RAF PR AR, (B BARE FHLE] M A
BT, A58l i @ Sr RSN A ERS A
MAREIIRE . K Ir SR G GL X ERS
RAET IECs WPRVERT, FHT HLRT BERUAE FHBL
fil, s R GL 3697 UC RS 54K
1 MR5E%

1.1 R

GL XJ HRAh 675 : 50531 ; 41 =95.0%(NT)] .
PERK —#i (%25 : P0074). elF2a —Hi(H25 .
SAB4500729) . NF-kB —Hi(% 5 : SAB4502609).
IR EEXI(52 5 . C7657). & HEFI(E S
D4818). INALEE(HT 5 . S3889)F1 DAPI (555 :
D9542)¥Jl H Sigma-Aldrich /A 7] ; Anti-Phospho-
PERK(Bioss, #t*5: bs-23340R); Anti-Phospho-
elF2a(CST, %5 : 3398S); Cytokeratinl8 —3#
(Santa cruz, %5 : SC28264); FHife. FHi
ZHL(HR S48 GAR0072, GAMO007), CCKS &
)& A T N & (525 41 o A96640123
AP105-60-kit) ¥ 4 [ I ¥ B¢ B A= 90 A BR 2 & 5
DMEM BigR3k | I s FUBRER (5550500
C11995500BT, 10099141, 27250018)¥4 [ GIBCO
ol

3111 B CO, HMMEISEFRAR . 1384A2 BUAEY) L4
¥EVEAE I MicroCL Fresco =Dl M H 3£
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Thermo 7~ W] ; IX73 HIf3 f A: ¥) %¢ ot B il BE
(Olympus /A F]); SpectraMax Plus 384 %Y 4> | fif
P . Accuri C6 BI04 H 3 E BD 2y
F] ; Mini-Proten Tetra System HijK &4t f1 ChemiDoc
XRS+System &L A FAX I H 5% [E Bio-Rad A 7
Millicell-ERS 5 l5 et FHAY (3€ [#] Millipore 23 F])o

fH 3 SPF 2% . 5242 16~19 d i3 BALB/c /Ml
45 H, RFE(0+2)g, WA ISR shY
HIRTTEAT, ShPA = VF eSS . SCXK(I)
2017-0005; Zh¥ i FHVF T IES . SYXK(#1)2020-
0013, AT ELARABUM B DL B PR 2 R 5256 3h
Ye 2 Rt 95 . HB2012030).
1.2 /M IECs FEE R FE E

Z: R 75 g S5 DOV T 2 B — Yk 1 400 i B 5=
M, ANABEEEC 0. 2% ikl A e, &F
37 CYER 4 h Ja G, Wi e, A PBS Uk 3 3,
G T

LM FEU 16~19 d IR EVING, A
AR PBS H, HIBRIG R E, Keinds 5y
1 mm® L2k, HJCILIE ) DMEM 5 VEE0K ) ,
157 x g B0 3 min, 37 LW, MUEET AR
JE T XTR P 2 i T 78 37 C FiHAL 20 min,
BT 150 K, #HE 1 min, B EE, HE 2
W T EIEW A 10 mL AR (4 EORTE T
DMEM  H 38 IR0 550 2% 11 4 it AR AR 43 )
2.5% FBS, 0.2 um i$EBREE, 4 CIRAF), 1R2,
157 x g B0 3 min, 375 BIEWR, UOEH 2 HOR E
B, R 5~6 Ik, HE| FIEWEE HiRes i .
PR 2R T g BE SR L, 153% 48 h
JEHE(PL 0) YA RIS 80%/51%1R 1~2 IR
(P2~P3 10). B P2 R IECs, R 24 fLAR, €A,
SR, RRAMINGRE IS AT e s et . 4% 2%
[ 2, Pk, 10%BSA HH4, Cytokeratinl8 —
Pl 100) 4 CHFF IR, BVE, FhihiQ :
5005 1h, EEPE, 10 ng-mL~' i DAPI TAEHR
A 30 min, R, YOCRMED TSI 4 4.
1.3 Azt

RIS 5 4. IEF XA BRI R4 A
GL fik. . @Fl &4, KA HO0, Mk
(0.4 mmol L~ 1Y) H0: EFI4HNL 2 h)& 7 4fiffl ERS
RREAI
1.4 CCKS8 A A i 14 775 %

P IECs ¥R 1x10%mL", EMT 96 fL
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Kigetie, 4L 200 pL, }5iFF 24 h JFWSE Big. &
HAM L5 T ET . OIEFX R4 . H
AT YN E R FR I E 24 hy QBRI R4 .
% 0.4 mmol- L' H.0, N5 FEMWH 2h J5,
G258 25533 F 22 h; @GL K. .
BRIEAH. HE 0.4 mmol-L! HyO, WIEHRIINTE
2hJE, HARA 0.5, 1.0, 2.0 mmol-L-' GL )
WFREEE 22 he AL E G SR AN AN
200 pL. 25 TZE RS, H PBS BRik, &fLin
A 10 upL CCK8 TAE#, 37 CHFHE 2h, 450 nm 3%
B, ic% OD fH., HHEL 6 K.

1.5 it 20 P A A I 200 L g 9 12

JE%E IECs ¥RJE N 1x10°-mL~", HU 3 mL $EF/h
TSR, £53E 24 h W3 Big. #% “1.37
TN o W 7 SR AT T, A B A R A
MLAEBN 3mL, YT RE, UAE
EDTA MIERGE LI, PBS iV 2 K, 366xg
B0 5 ming S 20 R BRI TR S AT
A EE 3K,

1.6 Millicell-ERS  Ha, BHLASCAS: 00 210 ff 114 55 v, B 47¢
(transepithelial resistance, TEER)

P IECs Wk N 2x10°mL', R E
Transwell THZH, &L 200 L. JEZEHF AT S
Rigidk 600 pLo 12 h T0U%E I NG % 8 4 5 I 57
e He “1.37 TR d g 2 S T
BAL T A IEFR BN AR 200 pL. 25411
i, Rl AR Y TEER A B 3 IR,
1.7  SFHLEIR Y R bRic YA e I (fluorescein
isothiocyanate-dextran, FITC-dextran)iZ: ks Il 41 iy
5538 175 1

2 “1.37 IR kA iis, dksk
fEH 24 h, H Hank - PEREETE | JKE, W
Tz N INA 100 pL FITC-dextran(1 mg-L™!), F=

1 XAEMET P2 K IECs HA(100%)

WA 500 uL Hank $h V-7 ,37 CHEEIFA 2 h,
WA 30 min MASJIEMICEE 1 W B, BT
96 fLAR I, FHZEEA 6 BE TN s R B
WOREIER R 480 nm, A G K A 520 nm, il
VEWRUE £ I35 FITC-dextran /& . SR EHR
3.
1.8 Western blotting il £ ffd Py 38 [ 2K 11 ) 38
K

e “1.37 TR Ay TS,
AL . BEOWCELNMTTIE, HMaiiy, Bl
FiEW . BCA EMERAWE, SHEAB
30 ug, MZRFR FRE Buffer RS, Z8MES LLAAL
30 uL FOIRFR A, 47 SDS-PAGE ik, 200 mA
% 2.5h, PVDF R AR EIREM 1 h,
TBST 2& MR VERL IG5 A5 515 41 PERK., elF2a.
anti-Phospho-PEPK ., anti-Phospho-elF2a #l1 NF-xB
— BRI 1 2 1 000)HIE & &btk 5 Yl
3, FHRET HIRELLEI N 12 5 000) &
EHIFE 1h; FRRPEE 3 G R R Ib% &tk
R P PEAS S, AT 25 B UK R0 AP T
1.9 Gif2Eanbr

I SPSS 20.0 ZEtHHRixt SL 90 B #E A 7 ik
B, fFEIESSMMITRER x£s Fon, 2 4
B BT H LU BBR FH AN, AR AR ¢ K0, 2o 2 ] 3405 L A
K R 25047 L LSD-t ¥ % . L P<0.05 &
INEFAGIFE L.
2 #R
2.1 /NEUIECs A% E

TOLE MBI N ML P2 /N TECs B9TE
BE 1A). RZEDOCYE)E, PO 5 IhE
TR IE TGS diffd, w0 IECs MR
MR Cytokeratin 18 £ BHM: (K 1B~D), A4
it i 35 458 v o

AW TR ANIEIE LS s B-DAPLARCHIAIMIAZ ; C-HOt—HT M e —HUhnic A AMI H 23K PR Cytokeratin 18 #H 5 D—illiH B fNA 2R

B 41 A BHPE Cytokeratin 18 2K 1.

Fig. 1 IECs morphology of P2 generation under the fluorescence microscope(100 X )

A—cell morphology observed under a bright-field microscope; B-DAPI-labeled cell nucleus; C—positive Cytokeratin 18 expressed in the fluorescent
primary antibody and immunosecondary antibody labeled cells; D—cell nucleus and positive Cytokeratin 18 shown under channel superposition.

B I2Y 2 2022 45 6 A5 39 48 11 1)

Chin J Mod Appl Pharm, 2022 June, Vol.39 No.11 - 1391 -



2.2 GL XIECIRZS TECs 7716 R T2 (1 52 i)
CCKS WEL5 R BR, HIE R X RALAH L, A7
Xof R 2 40 B A0 47306 R B . T R (P<0.01), #2755 ERS
R 4H M 45 5 5 SR IRZHAH LG, GL v,
e ) A A MY A s R B A (P<0.05 B
P<0.01), M GL BEUEXT Ho0x 1 1l Y 41 i 1 34
W R —ERITER, S8R 1,
ARG RER, SIEHFXTIRA A,
AT B ZE 240 B P 4 T2 ) 8 T 1 (P<0.01), 48R
ERS WA TAMM AL RETT; SHIARIXT R
Fo, GL wr. w3 & 20 40 M i U5 TR B I T R%
(P<0.05 5% P<0.01), KP] GL BE#EHIH] Ho0: i AL
FIAAIE T, 253003 1 fnE 2.
2.3 GL MWK TECs 5t i 8 i35 P (Y 5% 0
TEER Kl Ff1 FITC-dextran £ 45 5HE s,
SIEH X B, BRI 4R TEER {HA &2
T & (P<0.01) . FITC-dextran ¥ & BH & F+ &

Fz1 AEWE GL X IECs FiEF AT EWF (T Ls)

(P<0.01), $&/~ ERS IR T 1AM HL)Z IECs f5i i7%
PERGIN . AR R A2 SRR BRZAH L, GL
7 4% TEER {H 48 B A 555 (P<0.01) . FITC-
dextran ¥¢J&F H407 B FRAK(P<0.01), £ GL fighg
X HaOo 38 B4 240 B J5e 5 403 43 A #E AR AP VR, 45
L 2,
2.4  GL X BCIRZS IECs Hoi %28 11 355 1 5% 0
Western blotting 45 R, 5 1FEH X LA
Lo, RIS BRZH A0 i b ) B R 1k PERK (p-PERK)
BERR 1L eIF20(p-eIF20) Fl NF-kB 75 [ [ 35 7K F- 15
BETHE(P<0.01), #2785 ERS IRZA T PERK-elF2a-
NF-kB {5738 B0 s SERIXT AIHEE, GL
A A R A SR IA KR B (P<
0.05 5% P<0.01), FH GL REREHNHI1% 08 i X p R
H TG AL s A1, GL mifil i 2 p-PERK #l NF-kB
FEARIKESIER X BAY, 2R EH¥E
X, AR IE 3,

Tab. 1 Effects of different concentrations of GL on survival rate and apoptosis rate of IECs(x £ s)

20 5] it 1715 2(n=6)/% THT- . (n=3)/%
1E X IR 2 - 99.08+3.20 12.65+1.07
R 2 0.4 mmol-L~! H,0, 52.40+4.711 36.33+5.821
GL XAl 0.4 mmol-L~! H,0,+0.5 mmol-L-! GL 54.05+2.16Y 32.104+2.44D

GL it
GL il atdl

0.4 mmol-L! H,0,+1.0 mmol-L~! GL
0.4 mmol-L~! H,0,+2.0 mmol-L~' GL

66.72+4.2592)
79.93+3.70D%

27.50+1.35D2
20.03+2.16D»

I HIEWXTHALILR, DP<0.01; SHEAIXS A LEL, 2P<0.05, 2P<0.01,
Note: Compared with normal control group, "P<0.01; compared with model control group, ?P<0.05, ¥P<0.01.

10°4Q1 Q2 10°4Q1 Q2 1Q1 1054
0.37 4.55 11.09 28.8
10%+ 104+ 1044
3 < ] <
A 10° @ 10° 210°
1024 1024 ] 10
Q4 Q3 Q4 Q3 Q4 Q3 1Q4 Q3 Q4 Q3
087 LT3 1o 63.2' , . 6.9'1 T LA IR < L L '6.178 077 i 9.'18
100 100 10° 10* 10° 100 102 10* 10* 10° 100 102 10° 10* 10° 100 10> 10° 10* 10° 10t 100 10° 10* 10°
FITC-A FITC-A FITC-A FITC-A FITC-A
IEFXTRAH RN R H GLIEAI =4 GLHIEH GLEHIEH

2 &4 1ECs AT EIE i
Fig. 2 Comparison of IECs apoptosis in each group

%2 T EWKE GL X IECs BEEEMNTZH(X s, n=3)

Tab. 2 Effects of different concentrations of GL on cell barrier permeability of [ECs (x £, n=3)

245 it TEER/Q-cm? FITC-dextran/mg-mL™"'
1EH X IR 2 - 572.50+30.07 0.000 6+0.000 1
ALY R 2 0.4 mmol-L™! H,0, 280.77+20.36" 0.014 9+0.000 8"

GL ikl 0.4 mmol-L~! H,0,+0.5 mmol-L™! GL 320.40+19.76D2 0.007 2+0.000 612

GL "l atd] 0.4 mmol-L~' H,0,+1.0 mmol-L™! GL
GL i 7l b4l 0.4 mmol-L~! H,0,+2.0 mmol-L-' GL

398.12424.459%
518.914+22.43Y2

0.004 3+0.000 59
0.001 0+0.000 3V

e SIEWX A LE, VP<0.01; SHRIXIIRLA L, 2P<0.01,

Note: Compared with normal control group, "P<0.01; compared with model control group, ?P<0.01.
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NF-B

GAPDH [# s s s o |

GAPDH [ s e e |

5=

5 -

2.5 1 D)
i : %4
¥ 2.0 = % % EL.,: 44 155 JERVC))
® 15 i 34 &3
® X o
Z 10 £ 2- £ 21
2 & E
A 051 - | 2 17 g 1
0- L 0 i 0
»& »ﬁb B 8 »& O o B B B OB @B B B B
@ 7 7 7
& @% S ,X ,@& $ e’ ,@;?\ %\%’ S
‘\y \%ﬁ y ‘»</ 3y ‘»</ Y &
& 3 mjﬂﬂx#mmgﬁMNm$ﬁ%§S%$A$%w%
HIE#E R4, VP<0.01; SHANT A I, 2P<0.05, YP<0.01,

Fig. 3 Effects of GL on expression level of PERK-elF2a-NF-xB pathway protein of IECs

Compared with normal control group, "P<0.01; compared with model control group, 2P<0.05, ¥P<0.01.

3 g
NF-kB J&—28 HA 2w § 508 15/ T B A
SR, 2 5T AR 2 S 90T BN A DG A )
SRR . WFFTIESEU 28 UC B S48
Hk A7 AE NF-xB WG HM%, 725 UC
5 D) AH O 1 4 AR PR 5 PR ) sl 5 - DX A
1 kB 25405, HE8 NF-xB A5 5 1616 7E UC ¥
FRHL] RS . NF-«B K p50 F1 p65
2 MM, FERETS NF«B M & A
(inhibitor of NF-kB, IkB)45 &M =F Ik, J5# LA
TG PEIE SAF7E T A0 . 24 40 37 3] 6 66 1
i Qe LTINS B e A b S b T G
AJfifi NF-xB ¥l 2§ I R B A% i for 5, 5 NF-xB
A F A% N 5 «B J?@J%%, CIRREA UES
R T Fk A4 mi4, ERS J& HAZ 0+
L3 A7 N SR B HILTRITST S A h ERS 1% BR 20
Jfi, TECs 4bF ERS IRZ FJd 319 PERK-elF20 {55
SR S R NF-«B S AL i
gtz — WFoE RIS PERK-elF20 {5 5 i
A B R B IR ZE S50 v] L% B kB A R
&\, BT kB 2 W1 T NF-«B, fiifd
NF-xB 5 IkB M HLIEIE R, NF-«B i BEi& b IF A
g, e ik E AR 3 PR SRS R R R
iE SV o
% %66 F5 o W 2 AL A PR EL AT e B 1 3 M o e Ak
N INRESS IR R Z —, H e IIRE EE RN
W b Bz % , IECs S 1A 2 v i DG Bl s F LA
EWIEN T, IECs BAEBPEIRT- M gistr 5k

P E AR T2 2022 4F 6 2K 39 B4 11 1

58 BE T 18 T 40 AL ) 43 A BT 2 R R B A
@[17]; 1B > H 32 320 17 s N s S A e . R A A
L e R AR S N R B By e s ERSS,
(Eﬁ(ﬁ PERK-eIF20-NF-«xB 15 Sl , 5|78 FH
GURES R, AR DR ek B A A SO T A 1 A A
T, %’lf?x@iﬁ%@ﬁfﬂj J¥7 1 T 240 B b T A
SXELIAIRAE TECs E’JTJ% SEUH R BEAZ 0
%L&ﬁﬁf&“i . I N RS R T S
fﬁ'ﬁﬂ:ﬂﬁ}:?ﬁﬂ%*ﬁﬂéfﬁaﬁﬂm, S H R
BRI ECR AR -, i — 20 e G i RAE
N, e | RS A (B0 ™ 45 A R B 1 o
GL & M2l H REAR A8 By — Fh =ik H 28
&Y, BARE. PiR. bowes. Bty &
P 45 22 o B B 0 A i M RN 2 BV E UL, A
5‘{%%% , GL BB S fif Z2 Fh 235 i RASE AU (R E RN

215 P43 ET“"“HL%J@%U&"‘@U& P
tﬂcl?ﬁ%ﬂs PR PR TR 1 A e

P fRHER LA EIE E EU, —IC T GL R4
B 15 FE V0 1] IS B (Salmonella  enterica serovar
Typhimurium, ST)r /N 45 17 98 B HL il F 53 1)
AR o, GL Al & mi/> ST 7 M Z5 s h
FERE . W/0 ST ) JEAE R RS0, BRA [l 2
Ji7 R B 4 R - i 530, s BT R A A
TR 53U, VR TR TR A o A L, fE RN
SR B JE AR A SR A M ) R AU AT D B G, AT
W ST B/ N A IE RAEFAFEIE . AR
U FETIAIE G A BR2Y . GL BB SRR A e 75 2R
WHBR IR 80175 3 45 W A /)N BRI 5 e 1 Bl 46 BOr 45
1393 .
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FHEEH G, BRI E5 s TECs 9ETS, M E/R
R AP BT R G RO 240 . {3 GL B
JE#5 ERS IR F PERK-elF20-NF-kB i B 115 5-4%
T, MMsZ IECs PRT . KIFEAME AR
B R VE I SREARR AR R . AL H0,
R ST 1R /N B TECs /R4 ERS BTN AT X4
77 —FRF5EK, 2R 5K OH0: 1E H—Fh
IR, BBIAS IECs R4 B AAEMT, 5l
ALl b R E B RGN AR Az T GL T
RIS N I B A7 . B AR T L RRAIG
Ji b Him s, R A LB R . @QHL0: fEH S TECs
Hif) p-PERK . p-elF2a Fll NF-kB & (/K1 27
= ,ﬁfTéﬁiﬂ@f ERS KA FI#4I% T PERK-eIF20-NF-
FOSE S T GL T I Az S 1 (5
ﬁﬂﬂﬂ NF-«B % #fk, -4 IECs.
AWFFELE R B T GLIGYT UC B HLE
Bi GL ml i@ 40l ERS R F PERK-eIF20-NF-«xB
S E IS, M TECs B AG Aa E
T2, BRI ENE, dEmxt UC B2y IECs
ARG R R AR A E R . AR5 GL 1Y Je 4
PRI BE — i SR B, T GL myiE—2ETF
I F SR AE P s I ARTR Y 7 4R L 2 AR
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