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# E: BR HETHEAEEE R LN MRS (protein kinase R-like endoplasmic reticulum kinase, PERK) /#%[KF E2 5%
[Al¥ 2 (nuclear factor erythroid-2-related factor 2, Nrf2) J# B4R 50 1L GARIZEA (Sophorae Tonkinensis Radix et Rhizoma extract,
TSRE) 5 S MM ET-EFMIE . 7355  ABES TSRE XF £Lli¥E CNE1 R RFHIER, % B4R M TSRE K.
L AR (100, 200, 400 mg/L) 4H: NHWFFTERSET-#E TSRE £ CNE1 4R 5E 0] oF ()78 F BA K PERK/Nrf2 {5 53 # %F
BRIET IR0, TSRE Ab P I8 b 23 55 AR JE T 408177 Fer-1. PERK #1417 GSK2606414 . Nrf2 siRNA #HTTF-Ti. MTT 4
TR AN ARG AE A A 2O CIREE G4 (reactive oxygen species, ROS) Flflgiiid bk F; thaik
g B A B H K (glutathione, GSH) 7KF; Western blotting #&ll¥ i #k4& 5K % 7 B 11 (solute carrier family 7 member
11, SLC7A11). B HITE Y 4 (glutathione peroxidase4, GPX4). p-PERK. Nrf2 FIIMZLEKAE A-1 (heme oxygenase-1,
HO-1) HBEARIE; Ml p-PERK RKIAFI Nrf2 A% 150, 4558 TSRE 440753 DL SLCTALL Al GPX4 AR
ISR R R (P<<0.05. 0.01), Go/Gi 1A S HIgHHu bb 5 (2 35 (% (P<<0.05. 0.01), Go/M HAgHA L@l B33 (P<
0.05. 0.01), Fe?*. ROS gL A b /KT (P<<0.01), GSH /K53 (% (P<<0.01); 5 TSRE ZHL#E, Fer-1 T-Hi%%
filt 7 TSRE % SRR REE (P<0.01), MK CNE1 4 Fe**. ROS KJEFUTEMKT (P<0.01), IRE4IHEH
GSH /K ¥ (P<0.01). HLEIAFFLEHI, TSRE ¥% Nrf2 FREKFHIT &R Nef2 A% (P<<0.01); 5 NCsiRNA 4,
Nrf2 siRNA el TSRE 5| &40 Mg it AR Fe? KA mifil GSH AKCFREE (P<0.01). #E—2PW5 k3L, TSRE 4
AU p-PERK & A RIE/K TR IR BT+ & (P<<0.01); PERK #H1I5] GSK2606414 )35 T TSRE %S ) Nrf2 {5 515
b (P<<0.01). £51® TSRE 553 (1 SR 40 i 2k S0 1277 e -5 HOB0E PERK/N {5 5 I8 A 2.
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Abstract: Objective To explore the effect of Shandougen (Sophorae Tonkinensis Radix et Rhizoma) extract (TSRE) on iron death of
nasopharyngeal carcinoma cells based on protein kinase R-like endoplasmic reticulum kinase (PERK)/nuclear factor E2-related factor 2
(Nrf2) pathway. Methods In order to study the inhibitory effect of TSRE on nasopharyngeal carcinoma CNEI cells, control group,
low-, medium- and high-dose (100, 200, 400 mg/L) TSRE groups were set up. In order to study the role of iron death in proliferation
inhibition of CNE1 cells induced by TSRE and influence of PERK/Nrf2 signaling pathway on iron death, iron death inhibitor Fer-1,
PERK inhibitor GSK2606414 and Nrf2 siRNA were used to intervene in TSRE treatment. Cell activity was detected by MTT assay; Cell
cycle was detected by flow cytometry. The levels of reactive oxygen species (ROS) and lipid peroxidation were detected by fluorescence

probe. The levels of iron ion and glutathione (GSH) were detected by colorimetry. Western blotting was used to detect the protein
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expressions of solute carrier family 7 member 11 (SLC7A11), glutathione peroxidase 4 (GPX4), p-PERK, Nrf2 and heme oxygenase-1
(HO-1). Immunofluorescence was used to detect the expression of p-PERK and nucleation of Nrf2. Results In TSRE group, cell
survival rate and expression levels of SLC7A11 and GPX4 protein were significantly decreased (P < 0.05, 0.01), proportion of Go/G1
and S phase cells were significantly decreased (P < 0.05, 0.01), proportion of G2/M phase cells was significantly increased (P < 0.05,
0.01), Fe?*, ROS and lipid peroxidation levels were increased (P < 0.01), while GSH level was decreased (P < 0.01). Compared with
TSRE group, the intervention of Fer-1 alleviated the decrease of cell survival rate induced by TSRE (P < 0.01), decreased the levels of
Fe?*, ROS and lipid peroxidation in CNEI cells (P < 0.01) and increased the level of GSH in cells (P < 0.01). The mechanism study
showed that TSRE induced the increase of Nrf2 expression level and promoted Nrf2 nucleation (P < 0.01); Compared with NC siRNA
group, Nrf2 siRNA could inhibit the increase of lipid peroxidation, Fe?* levels and the decrease of GSH level induced by TSRE (P <
0.01). Further study showed that the expression level of p-PERK protein in TSRE group was significantly higher than that in control
group (P < 0.01), PERK inhibitor GSK2606414 weakened the activation of Nrf2 signal induced by TSRE (P < 0.01). Conclusion
TSRE-induced iron death in nasopharyngeal carcinoma cells may be related to its activation of PERK/Nrf2 signaling pathway.

Key words: Sophorae Tonkinensis Radix et Rhizoma extract; nasopharyngeal carcinoma cell; ferroptosis; protein kinase R-like

endoplasmic reticulum kinase; nuclear factor erythroid-2-related factor 2; matrine; oxymatrine
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tonkinensis Gagnep. ) TR AL ZL0], YLK TE
A/hE, A B4, BEAIEHRGEE. MR T
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Solarbio 2] ; B4 g (P, #1t5 BS109-25.BS147-
10) ¥4 H Biosharp /] ; MTT 4 Jio 3 5 K 40 o 254
K7 & (S ab211091). GSH ELISA 7%
(#t 5 abl138881). ROS # il ik 7 & (it 5
ab113851). qRT-PCR 7 & (k5 ab289834) Ity H
i YHESIA G ERAR; Nrf2 siRNA (#t5 sc-
37030) M) H 2 E Santa Cruz 2 ) ; Zg &Rl
& . W ToHH F Z-VAD-FMK . ¥R BE 41 41 7
Necrostatin-1.  EWGAIH7] 3-MA . BRIET 1171 Fer-1.
N-CB-L-- R R B (N-acetyl-L-cysteine, NAC).
PERK #1551 GSK2606414 (#1573 H) A MAK025.
V116. N9037. 189490. SMLO0583. A7250. 516535)
J6) 5 2% [ Sigma-Aldrich A F]; Nrf2 $iifk. HO-1 #t
& p-PERK $ifA . B-actin HL ¥ AR KE 7 A&
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1 11 Csolute carrier family 7 member 11, SLC7A11)
Prik . B H K S ALY 4 (glutathione peroxidase
4, GPXD PR HES 43 318 12721T. 86806531798
4970T. 12691, 59735) W H3EE CST A#F; HRP
PRCHILEdT R 1gG —ht (b5 A0277). HRP ¥5
WHLEPTNR 1gG =81 (kT A0286) W H EifF
B REVHEAREG R A F]; Lipofectamine™ 2000 %
YR H 25 [ Invitrogen A7 (HE5 11668500);
C11-BODIPY RIAREN (H1h5 D4981). ik %1k 7l
& (5 K1622) 3 [E Thermo A .
1.4 U3

RCO-3000-5 Hi4ffuls#=48 (£E REVCO 2
A TK-218 B mpd SOl g ff (R E
Beckman ‘A ); Spectra MaxM3 RUfgHn{ (E[H
Molecular Devices A ] ); BX41 M EME (H
A Olympus A#]); HEHIKGHEEE (EH
Bio-Rio A #]); SilverUVIpro ¥R % 7 mitg 7 HriX
(JEE UVItec A F]Do
2 7k
2.1 WLIEREEAIHIE

FREX 80 g i &ZAR, A i, Z3lLh 10, 8.
6 fEHEM 90% LEERIE 3 K, BK 1h, G, &
H 3 WA, U L REHIRAE R 3.75 g/mL. K&
R A iy I L S AR SR E) 0 S Rk
N (10.86+0.88) mg/mL, EALTE SR EIRE N
(27.00+2.69) mg/mL.
22 HREIEFR. NHESHRY

CNE1 F1 NP69 4HfIFH & 10%M624F il 1%7 -
FEFEZ Y RPMI 1640 £5780E, 137 C. 5% CO, K:
FEFA SR, B 3~ 5 AR A KA i AT 5256
2.2.1 IS HRAREUINT CNEL 40 052m BB
A g2 AL EARRIIE. F. @&
(100. 200. 400 mg/L) #H.
222 REHRHFIR RS R A ITE 20
umol/L ] Z-VAD-FMK (i T-##157))+ 50 pmol/L
f*] Necrostatin-1 (RFEHIHIF]D . 2 mmol/L 1) 3-MA
CHBEFIHIF]D A 10 umol/L Y Fer-1 (AL T
F) FALFE 1 h, FIA 400 mg/L th SARSEEU AL
24 h, HWEAEADIRIN R
2.2.3  BRAETCAE Ll 57 AR AR EA) 5 S A i 200 i 2 B
PIdI R R E R L S AR E4L (400
mg/L)+ Fer-1 21 (10 umol/L) Al Fer-1+ 111 G ARFEHL
Y

2.2.4 NAC XJ 1L G ARSEHU%5 5 40 B g B 4k
BRI BEE XTI, (L EARREZL. NAC
HA NACH I GARIEEI4] . 1 mmol/L NAC Fiikk
P 1h, ZJEHA 400 mg/L 111 GARFEEN AL BE 24 ho
2.2.5 Nrf2 78 SAR TR B B048 gk st T b (14
% E NCsiRNA. Nrf2 siRNA. 1L S AR+
NC siRNA. 1 GHRSEH+ Nrf2 siRNA 41, 40 f%
FR B iR U BH 5 B LR IEAT N2 siRNA e 4, %
Y 48 h J5 F 400 mg/L 111 GARFEEUI AL HE 24 h.,
2.2.6 PERK X} Nrf2 {55150 W EXHEZA. L
AR BEELIAL . GSK2606414 4HF1 GSK2606414+ 11
GARPEEIA . 4HAEA 1 umol/L ) GSK2606414 Tii
AFE 1 h, ZJE I 400 mg/L 1L 5 AR HEEU Ak 48 Ak
¥ 24 h.

2.3 MTT AN ZRARE M

ALl 5X 103 AN/FLEFE] 96 LIk H, 1%
“22.17 TR JFEEALTE 12, 24, 48h, FE L, N
AN MTT %, WA 4 h J57 L, A ZHEE
X, BEIRIKHE Y 10 min, FHEEFRCEI 490 nm Ab
PIWIERE (4D 1H.

Kaufa Ll 5X 103 ANAFLEME] 96 FLARH, 1%
“2.2.27 WURNJiEAL TR, WX BIE, IO\ MTT ¥,
FABEARASCR I 490 nm ALF A {1 .

2.4 4 BE A BRI

BUW B4 K9 CNEL 4000, $% “2.27 TR J7
EAEE S, 1500 r/min 250 5 min, FF_IEWGFE A
Jo B PBS Wk, 1 70% 0 T4 £, T [ 2 5441 i
W (4 ‘C. 30 min), JoB PBS ¥l adeta; MA
100 uL RNaseA (20 pg/mL), 37 ‘CH#% & 30 min; I
A 400 pL PI, JB&)5 4 CHEE 30 min, f# 7
YHROACR I, {05 488 nm ABLT (075 .

2.5 FERESE KA

ORS00 A K AR CNEL 400, LA 1X 105 /mL
PR T 12 LA AT 8 R, fP AR B fS , $242.27
R TiEb 5, BALIIA C11-BODIPY “GHRET
(10 pmol/L) W7 30 min, WXEELNMI, B PBS %
20, WOGEMETAIR, Image J AN R G50 E
AT 5T
2.6 GSH KA

Bt #4E K% CNET 400, 4% “2.27 iR 77
AR S, GRS U I E GSH KT,

2.7 HEFKFERET
BB AE KA CNET 400, BL 1X 105 4/mL
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Bt 12 Uik, frgiiunRE s, d% 227 TR
TIRAC T, AR S U I E A R
7Koo
2.8 ROS 7KFayEM

B B4 K317 CNEL 418, BL 1X10% />/mL
AT 6 FLIR TR 7R, 4B S, ROS i
FRAVHTUE 2 h, ASEIMAZME (30 pmol/L)
WAL EE 24 h, &FFLIIA 200 uL DCFH-DA #4174
W, THREFRMPEOLE 1h (37 C), PR ms:
NARELGL (A E L, Tmage J BAFGETTH O GEREE
2.9 Western blotting #&3 Nrf2, HO-1 #1 p-PERK
EA=E S

HUGHEAE K CNET 41, BL 12X 105 4y /mL
R T 6 FLAR AT R IR, FrAnfulbBE S, 4% “2.27
WUR 7 A0 8, USCAE4NM, N RIPA 2RI
. 100 CHi#k 10 min ff8 8. EEFERE
- R BA R - SR A A Tk M B I FLK , % % PVDF
JE, T 5% g A4 4 CHE 2h, 2 BIIIN Nrf2.
HO-1. p-PERK FlI B-actin 144 (1 : 1000 1 : 1000
111000+ 1:4000), 4 CHFEIR, ¥k 3 WINA
Pt (1:1000), EiRWFH 2 h, TEELACHRE
ECL &R 25, Image J BT M 25w 2K BEAE
210 HREFETIHAM p-PERK F1 Nrf2 ik

B AE KT CNET 410, LA 1X 1054y /mL
EM TR AT S mERRm 24 fUR, 1%
“2.27 WURTTIEALER, FFEEF0k, Jow PBS 55t

JEER 4% 2 W EEE E, BB BSA AT
B, ZFEMA—PEEER (11000, PdkER
H N —HROEEE 2 h, PRSI DAPI B4t
W, VR E T INPLRCPERKFNE Fr, OB e~
WEEFEHAME, H Image J #AFGiH28 e .
211 BirESHh
F SPSS 21.0 BAF#-AT 28 1) /A AL 3, %
P LAX £5 KR, R R T 25T EL A Tukey K
B0} 2 28 1] i BcE 34T H A
3 #R
3.1  WLWEREZEDHNG] CNE1 44K
SR AN [E) o 2R B 1 Ll AR B EU A 3 NP69
1 CNE1 401 12, 24, 48h, % 1 fiw, HXHHE
HELEE, G ARSEEY) B3 PRI CNEL 4H 735 2
(P<<0.05. 0.01), K AIAHSM. 11 EHRE
HLYRE NP69 2 A7 1% 22 TG I w521
3.2 LIEHRIZEMI(E CNE1 AT Go/M H
T R A AR 52 1L EARSE U CNEL 40
MBI sE e, aisk 2 B, Sx R, ha
RIEH . EREA Go/Gr B4 b i B 25 P A
(P<<0.05. 0.01); S ARAEEY)&FIEA S Hi4H i
EE A1) 3 25 PRI (P<<0.05. 0.01), Go/M HAZ g Lt 451
BETE (P<0.05. 0.01).
3.3 Fer-1 ZELSRIZEWIFES CNE1 HfEFET
SR F A [5) F 400 1) 7] Sk 4R 78 1L AR 2 B 5 3
CNEIl 4HiEsET- 7720, Wik 3 fiw, HihEiRiE

#* 1 LS HRIZEUIXT NP69 71 CNE1 HAFERMFN (Xt s,n=6)
Table 1 Effect of Sophorae Tonkinensis Radix et Rhizoma extract on viability of CNE1 cells (X £ s, n =6)

s k=] NP69 4HAIAEIEH/% CNE1 40 A&/ %
- (mg-L™Y 12h 24h 48 h 12h 24h 48 h
pagit — 100.00 100.00 100.00 100.00 100.00 100.00
L AR 100 99.05+0.83  98.11+1.02  9791+0.75 94.01+1.04 85.84+0.92* 80.29+1.26*
200 97.59+125 96.30+1.38 94.07+1.68 8628+1.77°  76.63%+1.29"  64.10+1.41*
400 95631149 9469+1.54 91.83+1.92 68.44+1.35" 5207194  33.7240.83"

Hxtfeditbss: "P<0.05 “P<0.01
*P<0.05 *P<0.01 vs control group

F 2 WWEREEYIST CNE1 48R E HA

Y808 (X+s,n=5)

Table 2 Effect of Sophorae Tonkinensis Radix et Rhizoma extract on cell cycle of CNE1 cells (X £ s, n =5)

2 531 7 E/(mg- L") Go/G1 HAZH /% S H4mHL/% Goy/M H4HH/%
Pyt — 52.49+1.54 27.86+1.38 19.52+1.73
L AR 100 50.71+1.69 24.03+1.12" 25.12+1.86
200 473841.25" 18.5141.04* 3437+2.43"
400 39.26+1.17" 8.1340.59" 5278 +2.61*

Eat At *P<0.05 *P<0.01
"P<0.05 "P<0.01 vs control group



FED 2023FE4 7 $54% B 8H  Chinese Traditional and Herbal Drugs 2023 April Vol. 54 No. 8

- 2475

*3  AEHDFRXLERERMLIE CNE1 4RFE R

=M (X£s,n=6)

Table 3 Effects of Sophorae Tonkinensis Radix et Rhizoma

extract on viability of CNE1 cells (X s, n=06)

&4 Fer-1 SILERZEIILIERN CNE1 HfEH Fe* 7kF
RIS (X+s,n=06)

Table 4
Tonkinensis Radix et Rhizoma extract-treated CNE1 cells
(Xts,n=06)

Effect of Fer-1 on iron content in Sophorae

2H 51 Fil&E Fe?"/(ug-mL™")
xif — 44.69+3.37
1L AR H 400 mg-L™! 136.02+10.15*
Fer-1 10 pmol-L™! 42.88+2.90
SRR E Y +Fer-1 400 mg- L'+ 60.34+4.46"
10 pmol-L!

2 5 i YT AT 2R/ %%
payicl — 100.00+2.17
L FARIEEA) 400 mg-L™! 50.76 =1.85*
L FAR IR E + 400 mg- L'+ 54.32+2.29

Z-VAD-FMK 20 pmol-L!
L FAR IR E + 400 mg- L'+ 49.61+1.73
Necrostatin-1 50 pmol-L!
W EARSEE) +3-MA 400 mg- L'+ 46.49+2.02
2 mmol-L™!
I AR BRI + Fer-1 400 mg- L'+ 74.97 12 46%
10 pmol-L!

EXIIRAEER: P<<0.01; 5L EREERMHHLE: *P<0.01,
F4, 51
**P<0.01 vs control group; #P < 0.01 vs Sophorae Tonkinensis Radix

et Rhizoma extract group, same as Table 4, 5

HUDZHLEEE, JATHII7 Z-VAD-FMK. [ W40 i)
7 3-MA LA IR FEAHI] 5] Necrostatin-1 F AN GE 22
L ARSEE) 5L I 40 MO A7 2R M BRI, kAt
FIHI ) Fer-1 fig i 35 9k 99 L0 AR S B 512 1
CNEI 4481 (P<0.01). RHEIET- 25 T 1L E
RIZE)5 S CNEL 4HARAET .
34 Fer-1 HBE LI RIZENIFESH CNE1 0
Fe*/KEHS

BRI T AR T 40 rF () Fe2 /KT 3 4 i,
XA, h GARTREU A Fe? /K]
BIE (P<0.0D); 5l EREIALLLE, 4T
Fer-1 4l Fe? /KT B3 K (P<0.01).
3.5 NAC MEWZREREIXT CNE1 4858 ROS.
BE BZ E 4L 1 GSH 7K ERYE. N

ROS g B A A K P T i 2 R AR T I
BURHIE. Wi 1 IR S s, SxfHRdbE:, e
MRITE 4N H H ROS HIWEamE B B (P<
0.01), R HEMAKFEFE (P<0.01), GSH /KF
% (P<<0.01): £ THUAMAI NAC Ja, W&

A-STIRA B-IZARIRIUA C-NAC 4 D-NACH 1L ZAR#R
ey
A-blank group B-Sophorae Tonkinensis Radix et Rhizoma extract

C-NAC group D-NAC + Sophorae Tonkinensis

Radix et Rhizoma extract group
1 NAC {IFIL SR ZEAIHE S8 CNE1 4858 ROS 7K F
=
Fig. 1 NAC inhibits elevation of ROS level in CNE1 cells

induced by Sophorae Tonkinensis Radix et Rhizoma extract

L SRR B 5IE ROS Al i it S8 Ak K P T
(P<0.01), & L GSH /KT (P<0.01). £
L EARFEEUYIBENS 5 S CNET 400 & A I i i Ak
4% o
3.6 LIERIZEVIHMF] CNE1 ZAffsh SLC7A11 #0
GPX4 %L THXEBNRIA

SLC7A11 Al GPX4 28T trEEH . WK
2 MK 6 Fis, SXFIEA e, (h EARFEE) &5
EHYM T SLCTALL 1 GPX4 A £k KT

extract group

#*5 NAC MLLZRIZEILIER CNEL 4+ ROS. FEFRITELA GSH KFHIFM (Xts,n=4)
Table5 Effect of NAC on levels of ROS, lipid peroxidation and GSH in Sophorae Tonkinensis Radix et Rhizoma extract-treated

CNEl cells (X ts,n=4)

451 Fi ROS I3 /% JE R i A/ % GSH/%
xof HR — 1.00+0.09 100.00+3.04 100.00+2.59
I ARSE ) 400 mg-L™! 3.17+£0.31" 330.52+16.44* 48.41+2.08"
NAC 1 mmol-L™! 1.04+0.08 99.82+4.13 103.60+3.34
NACH 1L GAREE I 1 mmol-L™'+400 mg-L™! 1.69+0.17* 150.73 +7.35% 84.16+3.12#
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SLC7Al1 . - - P 3.5X10*

GPX4 | - w— — | 2 2 X 10*

B-actin 42X10*

XHEE 100 200 400
1 EARSEE A/ (mg-mL)

& 2 (LWEREEIZT CNE1 4058 SLCTALL 71 GPX4 EH
RILHIFZM

Fig. 2 Effect of Sophorae Tonkinensis Radix et Rhizoma
extract on SLC7A11 and GPX4 protein expressions in CNE1

cells

*6 LISMRIEEHIXT CNE1 4AAEH SLC7A11 1 GPX4 &
BREWFN (X+s,n=4)

Table 6 Effect of Sophorae Tonkinensis Radix et Rhizoma
extract on SLC7A11 and GPX4 protein expressions in CNE1
cells(X£ts,n=4)

ZH 5 ?‘Ui/(mg L) SLC7A11/B-actin GPX4/B-actin

X HE 1.61+0.10 1.44+0.09
I AR 100 1.384+0.08" 1.20+0.07*
200 0.87+0.07  0.82+0.05™
400 0.35+0.03"  0.19+0.02"*
Syt b *P<<0.05 **P<<0.01

"P<0.05 *"P<0.01 vs control group

TG (P<<0.05. 0.01), H 7B,
3.7 WWERREIHEGE CNE1 4AfEs Nrf2/HO-1
ESIBE

K Nif2 siRNA W55 1L AR SE HUP % CEN1 4H
il Nrf2/HO-1 {5 5@ B s, &5 R anfEl 3 figk 7
Fizr, 5 NCsiRNA AHEL#E, Nif2 siRNA 2H Nrf2 fll
HO-1 & A RIE/KPFH B E FEIL (P<0.01), 11T
FEEUI+NC siRNA 4 Nrf2 1 HO-1 & [ & is/K P
BIRZET G (P<0.01); S51hEMRERY+NC
siRNA AL, 1 ZARFEE) + Nrf2 siRNA 4 Nrf2
A HO-1 HFHFIEKFIREZFK (P<0.0D), X
B Ll S ARSR B T 4 Nrf2/HO-1 55«

# 8 Nif2 siRNA 3L S RIZEAIACIERT CNE-1 28AE Fe?*. ARRRT

NIf2 [ S . e o | [ 0X 105

HO-1 | s o |5 3514

42X10*

B-actin

NC N2 NC NP2
siRNA siRNA siRNA siRNA
W FAREEEY)

B3 LSRRI CNE1 4058 Nrf2 F1 HO-1 EARIE
SEA

Fig. 3 Effect of Sophorae Tonkinensis Radix et Rhizoma

extract on Nrf2 and HO-1 protein expressions in CNE1 cells

% 7 WWERIZEMYF CNE1 48f Nrf2 71 HO-1 ZEERE
UM (X ts,n=4)

Table 7 Effect of Sophorae Tonkinensis Radix et Rhizoma

extract on Nrf2 and HO-1 protein expressions in CNE1 cells

(Xts,n=4)

2531 (jg ffl) Nrf2/B-actin HO-1/B-actin
NC siRNA — 0.72+0.05  0.4540.03
Nrf2 siRNA — 0.15+0.02" 0.39+0.03"
L AR EL) + 400 1.694+0.07" 1.57+0.05"
NC siRNA
ITEAREE+ 400 0.41+0.03%  0.680.04%
Nrf2 siRNA

5 NCsiRNA AHEE: “P<<0.01; 511 G ARFREA+NCsiRNA 41
b #Pp<<0.01, £ 8 A

*P < 0.01 vs NC siRNA group; "P < 0.01 vs Sophorae Tonkinensis
Radix et Rhizoma extract + NC siRNA group, same as fig. 8

3.8 Nrf2 siRNA Z#Z LG IREZEWIXT CNE-1 ZHA@
Fe?*. BRI SN GSH K FHISNT

HBE— BRI Nef2 7511 EARSEEUEL CENT 41l
BRAETSHRMER, Nk 8 Fiw, 51 EARREW 4
NC siRNA 41, (ARSI + Nrf2 siRNA 41
4R B Fe? FIHE ik A /K P 235 PG (P<<0.01),
GSH /K FHE T (P<<0.01), F£W Nrf2 15 5 (135
Wz 5T LSRRI S B CNE-1 4EkAtT:,

FEF GSH AKFEHSM (X+s,n=5)

Table 8 Effect of Nrf2 siRNA on Fe?', lipid peroxidation and GSH levels in Sophorae Tonkinensis Radix et Rhizoma extract-

treated CNE1 cells (X £s,n=5)

2H ) 7l H/(mg-L™") Fe2t/(ug-mL ™) Jg st A/ % GSH/%
NC siRNA — 42.8612.44 100.00+4.15 100.00+2.96
Nrf2 siRNA — 44.1943.37 107.84+8.05 96.72+2.53
Ll FARSEE) +NC siRNA 400 140.52+9.63* 352.16+17.39" 43.5442.07"
Ll EARSEEY) + Nrf2 siRNA 400 71.43 +4.21% 215.57 £ 11.20%% 66.68 329"
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3.9 LIS RIZEMWIEGE CNE1 4BiE+ PERK {55
B

WKl 4, 5 MR 9 fhos, BEE L ARSI Ab 22
A AE K, CNE1 4HffiH p-PERK “ROG5RE DK
FEARIEKFIAE TR (P<0.01), REFILER
FERYEGE CNEL 4 1) PERK 15 5 18 % .
3.10 #P%I PERK & 55 7 LU ZREZENDIF S Nrf2
=S IREIEN

% FHl PERK #0147 GSK2606414 W 5% PERK 15
SR SRR IS S Nif2 15 S AL T A, 45

p-PERK
20 pm
- - - -
0h 6h

12h
4 FERHENLSRZEFT CNEL 4872 p-PERK &
SESN=EA)
Fig. 4 Effect of Sophorae Tonkinensis Radix et Rhizoma

extract on p-PERK protein expression in CNE1 cells detected

by immunofluorescence

p-PERK |#50 & e e S o [ 1.25X10°

B-actin | e s s—" a— w— | 400X 10*

0Oh 6h 12h

Bl 5 Western blotting &L S #RIZEN4I*T CNE1 ZHAf p-
PERK ERFIZRZ N

Fig. 5 Effect of Sophorae Tonkinensis Radix et Rhizoma
extract on p-PERK protein expression in CNE1 cells detected
by Western blotting

#* 9 WERIZEWI CNE1 405 p-PERK EARIEKE
Mg (X+s,n=4)

Table 9 Effect of Sophorae Tonkinensis Radix et Rhizoma
extract on p-PERK protein expression in CNE1 cells (X £ s,
n=4)

A5 p-PERK K G58E /% p-PERK/B-actin
0Oh 1.00%0.11 0.15+0.02
6h 2.3740.24% 0.75+0.05™
12h 3.12+0.28" 1.1340.08™

Hoh4ltE: “P<0.01
P <0.01 vs 0 h group

R 6 FFK 10 fror,  GARSEEU AL 5 40 i
e Nrf2 (98 Y6 I B & (P<<0.01); 51LE
LI AL EL A, GSK2606414 -+ 1 AR FEHU) 4
SHM A% T Nrf2 (5658 2 I S FRIK (P<<0.01).
N 11 for, SHHRAE, 1 GRERI4H
M Nef2 Al HO-1 mRNA Fik/KF-3) 532 T
(P<0.0D); 5L GRFEIHLILE, GSK2606414+

Nrf2
20 um
Merge- - . -

X i I EHIREY)  GSK2606414 GSK2606414+
I FARIEE)

6 GSK2606414 xfLL SARIZEVIISALIEHT CNE1 A%
Nrf2 RiEHIFZAE

Fig. 6 Effect of GSK2606414 on nuclear Nrf2 expression in
Sophorae Tonkinensis Radix et Rhizoma extract-treated
CNEI1 cells

& 10 GSK2606414 XfLLISRIZEVIIALIER CNE1 BRI
B Nrf2 ZOERE RSN (Xts,n=4)

Table 10 Effect of GSK2606414 on nuclear Nrf2
fluorescence intensity in Sophorae Tonkinensis Radix et
Rhizoma extract-treated CNE1 cells (X £s,n=4)

ZH 53 LS SHRIAZ Nrf2 5863 EE /%
X RE — 1.00+0.14
Ll AR 400 mg-L! 3.43+031"
GSK2606414 1 pmol-L! 0.9440.12
GSK2606414+ 1 pmol-L !+ 1.6940.19%
L EARSR I 400 mg-L~!

HXEA R P<0.01; SiliEARERMALE: #P<0.01,
F11H
**P<0.01 vs control group; #P < 0.01 vs Sophorae Tonkinensis Radix

et Rhizoma extract group, same as table 11

11 GSK2606414 3L SRIZEVIALIER) CNE1 4RARH
Nrf2 F1 HO-1 mRNA FRIAHIENE (X £5,n=6)

Table 11 Effect of GSK2606414 on Nrf2 and HO-1 mRNA
expressions in Sophorae Tonkinensis Radix et Rhizoma
extract-treated CNEI1 cells (X £ s, n=16)

- mRNA HIX R xR
5 il N2 Ol
payicl — 1.00£0.10  1.00£0.08
ITEAREEY)  400mg- L™ 3.26+0.24" 3.77+0.19"
GSK2606414 1 pmol' L' 0.98+£0.06 1.0420.08
GSK2606414+ 1 pmol-L71+ 1.73£0.13%# 1.9040.14#
IEARIERY) 400 mg L'
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Ll SRS 40 B A Nif2 A1 HO-1 mRNA ik 7K
B E R (P<0.01), £ PERK iitk3 5T
L FARFEEUYD S Nrf2/HO-1 15 5 30 .
4 e

SRR EE AR R CRIH” P
W &, BRI Z ANUEAR 5 IESA R, Kk
IR0, Dy AMEREEAR, ST, TR A E
Ha, (RN . RIRHEYIRIY) 2
WL PR 25 ) B ERYR, H AR EEAIAR
JFAVAST A SEas Ly A T 2 R ES [ RN e
AR WL EAR . . #E5L. MiNA S
TBTT BRI OR R,  FAEEHE I 2 A T B M
BH I, SRR IG IR BHEA 7 L=
R A B, WET. AR, TH R AR
i AR SR, TR EEDS I G AR RS
PN N B8 Eca-109 40, & SMMC-7721 41
. AR/ RO AR AS49 21 ) 36 5016181, AR
FEERF—L R, 1 GARFEIY REE A ) &
M CNE1 28 i 3658

BRAET A — P 32 2 ch 40 i P 2R AR R AR B A
R IRIET . S EMZET Fenton KN
F=AE ROS, SEERIET:. tbAh, JRFESEFT GSH
(PIFESE TEBR AU T R ALl e 26 SR L0200,
W 28 25 B 2RI FU R I, M R AE L AR S R R
WAL JE B AR, BREE AR 1R, [ ATAE TR,
Ay B 2 nlm i BRI PERK A5 19 P9 5 9 2 3805 i
ANV R ES 7 VA% N W e =X G (2 E NI DR /R
FETF ST AL R A Bk AE T R AT AR E
S5 Ra a3, SRR RS A RS, R
W RRY, 4T ILEREIYIE, CNE1 41
i ROS. figJiid &AL Al Fe* & & Fif, GSH /KT
BEAR . PUEAALTT NAC BEBRAE T 4515 Fer-1 B &
PN 71 GARFRE 51 L) CNEL 4HHAET: . XLk
RIUESE T 8RBT 5 1L G AR 5 S i 4n Mo st e
P

HO-1 & —Ff P Jo3 I 4 e g, Re i 34k il 21 3%
R A B A (e EATETER Fet. — S bR E L
FINESE 2 . HO-1 /FN Nrf2 i P R, £ R
AT T REBS X 4l i 2R B . SR,
MR 2 (ORI A B, Nrf2 17 7o ik 2 5| Bk At
T — AN EZER R MARHE Y 5 B8 i bk
Nrf2 [f1i ik K% 5 N 45 s A ke T . TELT
Yk IR HT-1080 40, Nrf2 AJ g ke S5

SRR AEMBRIET . B R 2R 35 A O LRk e T
W2l Nrf2 /%1 HO-1 By prolEEmed, P45
SRR, Nrf2/HO-1 Wl iHidh i 472 40 i Py k35 ok
PRI AR L GAR SR AT B Nrf2
HO-1 ik, #E— R A Nif2 siRNA I, 1] Nrf2
AMUGS T HO-1 FRik/KFHITHR,  [FIRd8Es 7
W GARSEE 5121 Fe A8 . X dbgh JLR I,
Nrf2/HO-1 {55 I8 H s A AE 1L ARSI 51 S Y
PRI A R B
ROS (77425 A BT SR 5, 19 5 09 A2 1
HAREGHK. 8. WS EMNE T4
ar o VERMRA BRI SN, Ao R o B
BRI BIHFNR, X BEPF AT R .
TSR AT X L, R 2 S L S B 6045 PERK
WAL N R IT B RN .. PERK B0 5 AL
2t Nrf2 A\ Nrf2/Kelch FEM AN KER 1
(Kelch-like ECH-associated protein 1, Keapl) E&
Y ERIRERS, B Nrf2 3E S0 A% b 0k T i
BRItk . #FFRE, PERK W1k S i)k A4
AR, I HARBRIE T R 44 B AR IO, A7
UK, L EARRBUEOE T CNEL 40
PERK {55, PERK il I I8 ss 1 1L SR 2
)51 S I A0 M B T2 A0 Nrf2/HO-1 5 5 18 B4 11195
Ao LS ARSR B iR 4 L PR 4 A S i 3
p53 M RIEA K, p53 KILKFHTHEHE ST
e 240 L D R AL T M e ST BEL A, p53 AL E
RSEHP 512 CNE1 4k FE T L A 41 i e 11 FH
i P A 5 2 — 2P BRI AT
AT, LSRRI T CNEL 40
BRI S H T ROS L&A AT PERK/NIf2
EREREISEE
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