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EIEMZ B HPV B 5 GRP78. JNK &
CHOP FRiZBItHK M5 *

X)Wt FRE ) A4

FMERKAF REALAEZHFE, #MN HH 550004 ;
HMNEH TS RER, £ M F M 550003)

TWE . BHW A EHRB@EE T HPV (HPV) AR EL WM B3R KR G Rk 2 8 o948 % 1
FiE R LI ABAF & Western blot, # 2 F R A4 R B (RT-PCR) 4 Al 4@l GRP78, JNK %

CHOP & & 4# mRNA /£ HPV16 (+) Siha, HPVI18 (+) Hela & HPV ( —) C33a 3 #'& F e & P oy &k
KF,FRAGHFOMERENE T, FR AEAZLFEERIT,GRP7S FEO LS EA HPVI6 (+)
Siha A= HPV18 ( + ) Hela #9 & & T HPV (- ) C33a(P <0.05), N W gt %8 JNK, CHOP /£ HPV16
(+) Siha #2# HPV18 (+) Hela # %1% & T HPV (- ) C33a (P <0.05), RT-PCR & Western blot & £ % &,
GRP78. JNK % CHOP mRNA Efiéﬁgﬁ HPV16 (+) Siha #= HPV18 (+) Hela #afitk ¥ & T HPV (—)
C33a a k(P <0.05 ), 51t T # & T GRP78 Fo W i M #4845 & JNK.CHOP #) & ik 5 HPV BA A8 %,
MR BHARR RO THRAL T EHRBOLES LR,

KER . TERE ; ALKBRE; ARMREES

FESZES © R737.33 XERFRIRAD - A

Correlations of HPV infection with GRP78, JNK and CHOP
expressions in cervical cancer cell lines*

Qing Liu', Bing Guo', Juan Qin’
(1. Department of Pathophysiology, Guizhou Medical University, Guiyang, Guizhou 550004, China;
2. Guiyang Maternal and Child Health Care Hospital, Guiyang, Guizhou 550003, China)

Abstract: Objective To investigate the correlations of HPV infection with the expressions of endoplasmic
reticulum stress related proteins in cervical cancer cell lines. Methods Immunocytochemistry, Western blot and
reverse transcription polymerase chain reaction (RT-PCR) were employed to detect the protein and mRNA expression
levels of glucose-regulated protein 78 (GRP78), C-Jun NH2-terminal kinase (JNK) and CCAAT/enhancer-binding
protein homologous protein (CHOP) in HPV16-positive SiHa, HPV18-positive Hela and HPV-negative C33a cervical
cancer cell lines. Statistical methods were applied to analyze the statistical differences of their expressions. Results
The results of immunocytochemistry showed that GRP78 protein levels of high-risk HPV16-positive SiHa and
HPV18-positive Hela cells were significantly higher than that of HPV-negative C33a (P < 0.05), and endoplasmic
reticulum stress related proteins JNK and CHOP also had notably higher expressions in high-risk HPV16-positive
SiHa and HPV18-positive Hela cells than in the HPV-negative C33a cells (P < 0.05). RT-PCR and Western blot
results showed that the mRNA levels of GRP78, JNK and CHOP in HPV16-positive SiHa cells and HPV18-positive
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Hela cells were significantly higher than those in HPV-negative C33a cells (P < 0.05). Conclusions HPV subtypes

are strongly associated with the expressions of GRP78 and endoplasmic reticulum stress related proteins JNK and

CHOP, and endoplasmic reticulum stress related proteins may be involved in the occurrence and development of

cervical cancer.

Keywords: cervical cancer; human papilloma virus (HPV); endoplasmic reticulum stress related proteins

B R W IR R R AR AR Lot
ALPE R P AL S 2 6 v fE AL KSR EE( human
papilloma virus, HPV ) 4% & Wik S22 5 B0 R 42
e SR ZER " il HPY HHTA 15 Fh,
WHPVI6, 18, 31, 33 F135 %, R SUES
TR BbgRE . A BE R Y B 78 (glucose regulated
protein 78, GRP78 ), IRFR R SE BRI I H R4S 5 M
(Bip), RNEM FRY—FROEE 1, HS 5HEARN
i, i fefeis Vo IR LI, GRP78 5
B R A R R OIROC, HAEM A bR A0 . s |
B . T SRR A5 22 Rl R R B e R
ik . GRP78 FIMG SR T4 45 8 (M [R5 1 ( enhancer—
binding protein homologous protein, CHOP ) J& ERS 1) 2
MEMAREY " C-Jun AR MG (C-Jun NH2-
terminal kinase, INK ) J&—28 22 Z4 55 {0 26 H i 25
1 ( mitogen—activated protein kinase, MAPK ), INK &
SIEPE AN T NSRS R RS, S
MR 5o RSy . BAE . dIE T
FOBAR Y, UERANERY], NEMBMENSS T
IR RN S AE IR ) R A 5 R e, A oA T I I 38 1
CHOP. INK tify ik s

ARSI HPV FHYER) 2 D4R Helal HPV18
B4) i Siha (HPV16 B4 ) LK HPV BA 1 /Y 40 il &
C33A, PN HPV B GLIRZS 5 P 5t I 3
GRP78. JNK [ CHOP FKZRIMR AR, Nit—85p
Bt HPV B i 58 B 1Y N TE 73 7 HIL St — e 1y
SEEGFER

1 #MRERE

1.1

111 ek NESUmAMIELE 3 . HPVIS (+)
Hela, HPV16 (+) Siha &z HPV (-) C33a (g HHH
PR B S RLER SR W) DR 51 23 AR )

112 £%3XA  DMEM Kkt WG G4 s (38
Gibco A F) ), —HT : INK (Bt A ). GRP78 (%
HLAN ); CHOP( BTN ). NS —Pt F-actin( F it )( J&
Abcam 7] ), “H0: FHIR 1[G (£ Sigma A ] ),

Wi S H) & ( HZS TaKaRa 247 ), ELIVSION ™%
g (RN EYHARTF BABRAF ). Trizol (3
[E Invitrogen 2y F] )o

12 FEFE

12,1 e f . ¥4, HREA K Sha IR
S HPV16 B (HPV16+ ) ‘B S AIL R, Hela i
Z0 HPVI8 Bl (HPVIS+ ) B HHEAMIEER, C33a R
HPV [ (HPV-) B S An i &R . 40 J5
SEPRRERAG I, SRR KRR E 37°C, W ARER &
HZRAFE T 37°CoKIAR T, M HRdm ik, H
WA AR, TEAES I 4 ml (58 48
F2W, LA 1000 r/min 5.0 5 min, 3 EHR, MAGEE
MIEEFRRRET , P TR . Siha il . Hela 4fl
JiL. C33a AR 55 55035 — 30« WG T & 10%
DB BG4 155 A 1% 75 8 R - 55 % R ALY DMEM
BRI, 24 ~ 48 h UK 1R, T 37°C. 5% Ak
e CO, AR EFRAR h s % . ARG FE IR 2 90%
LA, TR TAE S FEAE, SEBRIAKESREL, H PBS
VE 31K, 25 em FEFHRIMARBHH LKL 0.5 ~ 1.0 ml,
B 37CHEFRAEY 1.5 min, WRIRYE SIS (5 40 43
TR, MMASEAREFEEL 3 ml, BFRRAT AR,
WA B O PO I LI, IS ARG IR
FIRAMME R, 1 0 2 W BHERER IR,
B 3TCH M . AR RS FAS UR I SR, BEREXT
BER AN, RFEEDEREFR 4, SIUSH
R, B0, 2 IR AR, INAGAAR (10%
) DMSO+90% H - I3 ) JEWRFTIRAT, DAREAE 1 ml
SRS TR R T

122 @k mmeibsd it B3N ESURAN R
FIZNMIEH 4 15K, 1xPBSYE3 K, 2 ~ 3 min ; 4%
ZRPEEREE 15 min (17%), 2SS TS min 3 K5
12T 0.5% Triton X—100 i 41 i B %4, 1 x PBS
PE3 K, 42 ~ 3min ; 3% iFEALA H0, 1 RIEBE
A 20 min, 1xPBS¥E3 K, 2 ~ 3 min ; i A BSA (£
PIMYSE ) 13, 36°CIRAEIFA 20 min, FHII—4T (JNK
Pk, GRP78 Hiifk. CHOP Hifk, FfefE%1 : 100)
50 wl/ FLAR, EFREN, 4°Cid®. 1 x PBS ¥t 3 X,
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R BREE 2 Ak

5 28 &

% Smine P TAERIFE (W£) 37°C 30 min, PBS
THVEFRAR 3K, 4% 5 min. C (124 ) 37°C 30 min.
PBS {H1RAR 31K, 45 S min, #ESEUAHH DAB &
R, FZRIBK e Ak Oy, SRS
IIARTR I YL LIME AR A €, 2818 /K v Pk LA & PBS o
VEBE R IR, e MR IR B A, KA ST B
TEE, RO AR . DL PBS 40U INK HTA
GRP78 fitfA . CHOP Huiqf R xss R, 240 i A K 44t i Jo
BRI, BB T I TR,
IPP6.0 BRAF AT IR, PRI A 43 b = PR 4 A 4R
/AL x 100%, BHPEARM S 43 HE T2 H e R
14« PR (B 40 MR < 25% 5 2 4%+ PRV (5 20 i
Bk 25% ~ 49% ;5 3 4%« BHYEANIEE = 50%. Yt
SRIEVESY - 04 — JoYe(n, 143 — R, 24 - B(a,
30 — REEEAG, BEHLIER 5 M LEF A48 00 A1
AL, RAHLUHIWIT o = PRI A 4 L
Wb x @R B o AR R A A S5 53R
4 NEER 0 ~ 15 BAPEC=),2 ~ 343 R BaTEC+),
4 ~ 65 NBAYE C+4), 7 ~ 9 50 M8 BAE (+++ )o
1.2.3  Western blot M 6 FLARFFISCEEANNG, In A4
SRR R IO 2R A BCA R 1 e ialfl &
FE B E 7 AR (=80°C ) 5 12% 1Y SDS-PAGE Hi ik
(Spg DR EAFEMN B GRS ZE PVDF B EHA,
%%2¢ | H blocking buffer ¥ H A BT R B 22348 24 1Y ik
B, —h0 (FRBRIE 1 @ 500, NS Bk i
12 1000), TBSTIEYE (31K x5 min) |; FHEH
Rk — P BN—E W EE (1 1 1000 ), TBS-T vk (4
K x5min); ECL B, BOUHKIZ AW : BIK 1 © 1
RAIG Y S EHARRE R BE L, SV 2 min A BEGAY
BRI, DL B —actin BRI XTI, H Image) #R44:
J3H1 GRP78. INK 2 CHOP #4515 B —actin F [
G F KB

124  RNA 8#EC ¥ 1 ml Trizol JiN%] 6 FLAT P2
fHARME, FUE S min, MIA 0.2 ml &45, B SR
3 mine 10 000 r/min 0> 10 min. B L3, N
ANZARFA SN EE, 8 10 min, 10 000 r/min 5.0
10 min, & F3&, A 1 ml 75% B /% . 7 500 r/min
B0 5 mine 3 Vg, & DEPC K MUTTE, ff
JHEAN 66T (Nano Dropl1000 ) 52 RNA FHe
FERIAE

125 RT-PCR (D% TaKaRa 2> 754 L &
VI A AC B AL 20 1 3 SO AR R (2 x RT

buffer 10 1, 6N FfFL514 (100 pmol/ul) 1 w1, RT-
mix I w1, B4R (RNA) 5 wl, DEPC K 3 wl); @ik
SR SR 2 25°C 10 min, 42°C 50 min, 85°C
5 min ; 541 RNA %% 5% 0 cDNA ; @HR4E PCR
RGBSR, %3 20 w1 BIRMAR (2 x PCR
premix Taq) 10 w1, Primers F (10 wmol/ul) 1 w1,
Primers R( 10 Mmol/ul) 1 pl, T * (e DNA ) 2 wl,
DEPC /K 6 wl (5I¥FFI0L#E 1) ; @ PCR R 41 -
94°C 3 min, 94°C 30s, 58°C 30s, 72°C 40 s (fi5¥£ 28
K ), 72°C 5 min 7E PCR & H{Y EifFAT9 35 4% 15 pl
PCR P=W & F 1.2% e HEGEE (N5 0.5 pwg/ml IR
1k 2, WE Ethidium Bromide, EB ) HL YK 23 25 5 T 68 1 %,
BAH BTG AL B, AR 454 H Y 3L R Y B 18 Bl
JEHG 25 UK AR IO BE 73 B 2 12 43 BT S 9 45

F1 SIMFEIRTERERKE
[ 51911751 R BB /bp
GRP78 1E@: GTCCTATGTCGCCTTCACTCC
137
J21 . GCACAGACGGGTCATTCCAC
JNK 1E: GCTGGAATTATTCATCGGGAC
159
Sl : GATGACCTCGGGTGCTCTG
CHOP 1F[]: AACCAGGAAACGGAAACAGAG
192
i) : TTCACCATTCGGTCAATCAGA
1.3 ZitFH=E

Bl 4R A SPSS 20.0 Gt ikt TR BRI
PR+ bR (xxs) 3R, Z2IR PP LA Seitt
TR DT 2257 PR, J7 2257 PEER ] Tukey HSD
V5 5 ITZEANSEIER AR S OG5 v B P SE A A B AN
K. P<0.05 AZERAGHHE L.

#HR

21 GRP78. JNK X CHOP EHMIGEHLALE
g R

G E AL F Y 25 AT UL Siha 4L 2 Y,
GRP78 TEAH M AN A A% Gy (235 Hh AR B Jookr (D0
1A), BPEH UL EIEo (8.4000+ 1.3416) 435
Hela 4IE S5 Siha 501, ARG (6 FEoN B (0,
B Siha 4HJEFRS5S ( WLIE 1B ), A LUL AT R
(52000 1.0955) 43 ; C33a 4iiffise/N, SMEERIE H.
MARZESR, GRP78 7E C33a 41 Y 4L (8, 3 5 g ik
W, YL E EEOMRE G (ULE 1C, 1D), i
HUEZPESr N (2.2000+0.8367) 47

2
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XU, 45 . ESUEAN & HPV B GRP78, JNK K& CHOP FikflAH o Hr

G AU Y A BT I, ¢ Siha ZHMI 2N ZE
AL, INK TEAHREIEMAnAZ N gL, 2 a0 v a0
i ULIE 2A), g AL ZUEFPF5rA (7.800 0 + 1.643 2)
53 5 Hela 0B 55 Siha J5M0, MO AR, M
K g a5 Siha 4IRS 55 (UL 2B ), fapedl gk
2EPE4r R (48000 1.0955) 43 5 C33A 4HAEHL /DN, SME
SR H 40 A% 88k, INK 7E C33A 4 Jifd w40 i 2
FUMLARE Y a2 3555 (ULIE 2C), g k21T o
9 (1.800 0+£0.836 7) 4. Huse 4l 44k 2 e fo 45 21
Al UL : Hela 4 il 52 91 2 £ ), CHOP 75 48 i 3% F1 4
MU NG, BB R AR, e U5y
(7200 0+ 1.643 2) 43 ; Hela ZHHIJEZS Y Siha 2501,

CHOP 7£ Hela ZHfi8 & H 04 455 Siha 4HAAY YL 25 R
ML, MO AR, HRR YL A3 Siha AHAEFHSS
S AU R (4200 0+ 1.095 5) 43 ; C33A 4
Mz, AMEREIE H A%, CHOP 7E C33A 4
MO g b 55, AMMOIE L s (LR 3), il
ZUE2EPESr R (1.400 0+ 0.509 9) 4.

GRP78. JNK K CHOP 7£ 3 Fh4i g i) g 4l 44k
AV T 255 (F=38.973 . 29.348 F124.269, 4 P =
0.000 ), Tukey HSD #3545 5 R B GRP78 & 1A TE
HPV16 (+) Siha 17 F HPVI1S (+) Hela, HPV (-)
C33a, 7£ HPV (-) C33a 43+ GRP78 Fikt ik ; [
sk AR P9 57 3850RH 2 1T TNK AT CHOP 2 7 B 2ges 41

A: HPV16 (+) Siha; B: HPV18 (+) Hela; C: HPV (-) C33a

1 GRP78 7£ 3 Mtk HRIRIE

( x400)

A: HPV16 (+) Siha; B: HPV18 (+) Hela; C: HPV (-) C33a

2 JNK 7£ 3 Fm Btk P YR IE

( x400)

A: HPV16 (+) Siha; B: HPV18 (+) Hela; C: HPV (-) C33a

El 3 CHOP 7 3 Btk HYRIE

( x400)
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o 28 %

Jfi HPV16 (+) fY Siha F ik 15 F HPV18 (+) Hela,
HPV (-) C33a, L3 2~4,
22 FiEMms GRP78, JNK K& CHOP &H
#J Western bolt #:ill 25 R

MK 4 F1ge 5 a] %1, GRP78 25 (1 1E HPV16 (+)

Siha HPV18( + )Hela 33558 T HPV( - )C33a( P <0.05 ),
JNK F1 CHOP 7€ HPV (+) [ 2 NEHUEAMIER Hela
F1 Siha Th #3558 T HPV (-) B 5 309 40 i C33A
(P <0.05). MBI 4 JKEE 5B B 5 P A mT LS B0 b
Bt DA LSER CIRBE AT 0B R 55 10 K A

%2 GRP78 7£ 3 MRtk R RIZKFHN S ELLR

HPVI8 (+) Hela 3.200 00 0.702 38 0.002 1.3262 5.0738
HPV16 (+) Siha
HPV (-) C33a 6.200 00 0.702 38 0.000 43262 8.0738
HPV16 (+) Siha -3.200 00 0.702 38 0.002 -5.073 8 -1.3262
HPVI8 (+) Hela
HPV (-) C33a 3.000 00 0.702 38 0.003 1.126 2 48738
HPV16 (+) Siha -6.200 00 0.702 38 0.000 -8.073 8 43262
HPV (-) (33a
HPVI8 (+) Hela —3.000 00 0.702 38 0.003 48738 -1.1262

F3 INK I 3 FdfatkhRIEK RS EIR

HPVI8 (+) Hela 3.000 00 0.783 16 0.006 0.910 6 5.089 4
HPV16 (+) Siha
HPV (-) C33a 6.000 00 0.783 16 0.000 39106 8.089 4
HPV16 (+) Siha ~3.000 00 0.783 16 0.006 ~5.089 4 09106
HPVI8 (+) Hela HPV (-) C33a 3.000 00 0.783 16 0.006 0.910 6 5.089 4
HPV16 (+) Siha —6.000 00 0.783 16 0.000 -8.089 4 -3.9106
HPV (-) C33a
HPVI8 (+) Hela ~3.000 00 0.783 16 0.006 ~5.089 4 09106

&4 CHOP 7t 3 M P RIAKFH S ELL R

HPVI8 (+) Hela 3.000 00 0.832 67 0.009 07786 52014
HPVI16 (+) Siha
HPV (-) C33a 5.800 00 0.832 67 0.000 35786 8.0214
HPVI6 (+) Siha ~3.000 00 0.832 67 0.009 52214 ~0.7786
HPVIS (+) Hela
HPV (-) C33a 2.800 00 0.832 67 0.014 05786 5.021 4
HPVI6 (+) Siha ~5.800 00 0.832 67 0.000 -8.0214 35786
HPV (-) C33a
HPVI8 (+) Hela ~2.800 00 0.832 67 0.014 ~5.0214 ~0.5786
160 [ _
HPVIS (+) Hela HPVI6 (+) Siha HPV(-) C33a ot HPV(-) 33

GRP78"' 78 kD ;fé
-
INK 46kD  Z
£
L&

? 1Pvi6 (+) Sha
B HPVI8 (+) Hela
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EHEAMMFR T HPV B 5 GRP78. INK & CHOP ik BT EAE /347

&5 Westernblot #&ilIZ&ER (x+s)
215 CHOP GRP78 JNK
HPV(-) (33a 7345+£327  94.84+131 53.35+2.56
HPV16 (+) Siha 134.93+7.85 140.63 £ 10.65 127.82+7.20
HPVIS (+) Hela ~ 88.74+242  116.86+4.11  77.46+4.75

SRR B —actin K FLE ).
23 AEHPV EEEFEMEF INK. GRP78
% CHOP mRNA Rz R

M 5 F13 6 AT, GRP78 mRNA 7£ HPV16 (+)
Siha HPV18( + )Hela 33k T HPV( - )C33a( P <0.05 ),
JNK 1 CHOP mRNA #3iA7E HPV16( + )Siha . HPV18( + )
Hela t#%F HPV (=) C33a( P <0.05).

HPVI8 (+) Hela HPV16 (+) Siha HPV(-) C33a

GRP78

B HPV(-) C33a
7 HPV16 (+) Sha
g HPVI8 (+) Hela

1 mRNA £ik

RAAAA
e
[
o
K

E 5 RT-PCR RIKENSTESR

#* 6 RT-PCR#&MZER

205 CHOP GRP78 INK

HPV(-) (33a 0.166 +0.009  0.101 £0.008  0.106 + 0.005
HPVI6 (+) Sha  0.348£0.027  0.508£0.051  0.267 +0.005
HPVIS (+) Hela ~ 0.214+0.009  0.265+0.006  0.125 + 0.006

3 g

BB A oA 5077, Jrh 40 T KR
K (80%) "o mfe R AFLLENT (HPV) gD
BE S T B B AL SRR ZN R Y HPY

9o FE AR B B0 1 KNG SR - IS TR s e
KK, mfai HPV HEi A 15 #, 41 HPV16, 18,
31. 33 f135 4%, FE5REHUEFREMEMNE. B
PR — P RAEBENG , ARE S R . A8
DL AN R 1 S 8 A8 AR T B 1 — o 3 O
RN o MEPEIRYL T AR R A S Y b R A
i, BRI A NABE R AL, TR 0 &R
g,

P A A — R I L AR, AT
VFZ AN RIS S e s ki, S
HIE AR S A RS, ENREENTM L, &
405 9 I I £ T R AR BRI AR, 2% 3 5 B P I Y
(ERS). EARATHEFEFEA, P I 38 5 e % A
RGNS, 3% 355 P 5 o R S AR 1
AR,

PR A 78 JRFR S Bk A I AR AS S R
F1 (Bip), FRNBEM L0 —F RS, 6P
BT GRP78 Feikhimy , 8 i F3k i HE = LALERE N 5 1)
T IR dife, HS 58 ARMEN . Sk
iz, FEW M, GRP78 AIEHE & (M i IE# 3T &,
AN IE R I0RE. 24 ERS BL4, PRI T-RR1E
M GRP78 Kk MM #E IR IT & 8iE RS A
FIERITS . IKE N Ca™ $5iz, 4 B THE5m 401
XA, fESE A o (R, HErad iR
() ERS B, GRP78 5 PN Joit 9] 855 i A 11 AUEE RNA A
1) B DA PR IO O T 125, I3 31 PERK/elF2 o (L
Wl Sl IR N 2 o ) SR, IWEPER SR 4 (ATF4)
FIRHETR , ATF4 53581455 A FEER (CHOP)
B T45G 5, CHOP £k m S84 (4% C
BN, JE3h Caspase T IR, Fe T3040
MIgdT-. BEAh, GRP78 tih 1 BUPSEEER F1ims (REL)
JBtEs, IREL &4 B SRR LR — RIS , o1&
PTAFS T C-Jun R IR BEF (JNK) BTE1L,
G ERAMEMET .

ITHIBFGE LB, GRP78 S5 il & A &k e s bl AH
XK, HAEPRRE AR . e . B . TR Bk
i S 2o Al R T S B R a8 . CHOP & PN i
PO A AR 81 1 B P R PN O D S M S IR, LA
L ania )z &k, IER ST, CHOP i3k
IXTEZAMER NI P, 24 ERS B} CHOP K& R4
R FanfszH, a5 80 Caspase RIT-ZLHK 2,
A FHEAMEMT . AIF5EERD], CHOP £ ARG 5T
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rp E B R 2R AR o508 %

R, ERERALPRRE " C-Jun AR
sk (INK) RIETAESHT, BRE KL
R R, INK (5530 3% T S 2 R 3
W, B S5 S Ak AR T RO AR
KRG, INK {558 B4k . i,
IR LA K 2o i N353 e A 5 R vl 28 G T
FIFEFT, INK 15538 BT B S P8 vl i il ek 9 hE . b
JE LR . AIFIEARGE, INK 7ERPRE L 2P T
PRI 0 TR A4, W] INK 7] 825 i 9T A
Zg ERlA, GRP78. CHOP K JNK ik 5P n &
A5 R A B AR

AR5 DA AH 27 S0 3l 3 2o e g8 21 Ak A O vk
Western blot £ 0 PN Jiit %) 3 384 4H 5 26 1 GRP78, JNK
K CHOP [y #3A 5L, RT-PCR Al GRP78., JNK &
CHOP mRNA ik, DIAEREAAGITEE L, 151
LR GRPT8 A TE M fE A HPV16( + ) . HPV18( +)
TR () E ST R Y B P T HPY (=) R
BTSN, RIS PN JS I R R DG B T INK . CHOP 75
{5 & % HPV16 (+) Siha, HPVI18 (+) Hela ' B £7
R ARIR, PRSP B N SC ER 1 GRPTS
CHOP } JNK 5 A[A] HPV 7 BUAR G,  H ot Al 4 2R i
PRI X 17 8 1 T RE S e s A e A S R

AR S 358 240 i S5 I A AN [R] HPV S 2 8% (1) B
AP GRP78. CHOP Mz INK HERIFEIL, UK
2 EEAG R X, #2484t GRP78. CHOP f JNK
55 HPV JERYLAH G 1 S B = AR A, &5 AR o4 Jo 1)
NPT RES S E BRI KA S KRR, i H S e
HPV JEYLAHSE, JFATRES 12 25 5 8w s B 72

2 % X W

[1] BRIANTI P, DE FLAMMINEIS E, MERCURI S R. Review of
HPV-related diseases and cancers[J]. New Microbiol, 2017, 40(2):
80-85.

[2] FRAENKEL P G. Anemia of inflammation: A review[J]. Med Clin
North Am, 2017, 101(2): 285-296.

[3] PRASAD M, PAWLAK K J, BURAK W E, et al. Mitochondrial
metabolic regulation by GRP78[J]. Sci Adv, 2017, 3(2): €1602038.

[4] LIZARDO M M, MORROW J J, MILLER T E, et al. Upregulation
of glucose-regulated protein 78 in metastatic cancer cells is
necessary for lung metastasis progression[J]. Neoplasia, 2016,
18(11): 699-710.

[5] TSAI S F, TAO M, HO L, et al. Isochaihulactone-induced DDIT3
causes ER stress-PERK independent apoptosis in glioblastoma
multiforme cells[J]. Oncotarget, 2017, 8(3): 4051-4061.

[6] YANG H, FAN S, AN Y, et al. Bisdemethoxycurcumin exerts
pro-apoptotic effects in human pancreatic adenocarcinoma cells
through mitochondrial dysfunction and a GRP78-dependent
pathway[J]. Oncotarget, 2016, 7(50): 83641-83656.

[71 JIAN L, LUY, LU S, et al. Chemical chaperone 4-phenylbutyric
acid reduces cardiac ischemia/reperfusion injury by alleviating
endoplasmic reticulum stress and oxidative stress[J]. Med Sci
Monit, 2016(22): 5218-5227.

[8] KIM H I, HONG S H, KU J M, et al. Tonggyu-tang, a traditional
Korean medicine, suppresses pro-inflammatory cytokine
production through inhibition of MAPK and NF-kappaB activation
in human mast cells and keratinocytes[J]. BMC Complement
Altern Med, 2017, 17(1): 186.

[9] WANG G, ZHANG T, SUN W, et al. Arsenic sulfide induces
apoptosis and autophagy through the activation of ROS/JNK and
suppression of Akt/mTOR signaling pathways in osteosarcoma[J].
Free Radic Biol Med, 2017(106): 24-37.

[10] HSIEH M J, CHEN J C, YANG W E, et al. Dehydroan-
drographolide inhibits oral cancer cell migration and invasion
through NF-kappa B-, AP-1-, and SP-1-modulated matrix
metalloproteinase-2 inhibition[J]. Biochem Pharmacol, 2017(130):
10-20.

[11] ZHU Y, JIANG Y, SHI L, et al. 7-O-Geranylquercetin induces
apoptosis in gastric cancer cells via ROS-MAPK mediated
mitochondrial signaling pathway activation[J]. Biomed
Pharmacother, 2017(87): 527-538.

[12] MAXWELL T, CHUN S Y, LEE K S, et al. The anti-metastatic
effects of the phytoestrogen arctigenin on human breast cancer
cell lines regardless of the status of ER expression[J]. Int J Oncol,
2017, 50(2): 727-735.

[13] WANG F, TANG Q, LV G, et al. Comparison of computed
tomography and magnetic resonance imaging in cervical cancer
brachytherapy: A systematic review[J]. Brachytherapy, 2017,
16(2): 353-365.

[14] MAENG H J, SONG J H, KIM G T, et al. Celecoxib-mediated
activation of endoplasmic reticulum stress induces de novo
ceramide biosynthesis and apoptosis in hepatoma HepG2 cells
mobilization[J]. BMB Rep, 2017, 50(3): 144-149.

[15] ONO K, ISE M, IKEBE D, et al. Successful treatment with
biweekly CHOP for bone marrow relapse of blastic plasmacytoid
dendritic cell neoplasm[J]. Rinsho Ketsueki, 2017, 58(2): 150-
154.

[16] TUNGKUM W, JUMNONGPRAKHON P, TOCHARUS C, et al.
Melatonin suppresses methamphetamine-triggered endoplasmic
reticulum stress in C6 cells glioma cell lines[J]. J Toxicol Sci,
2017, 42(1): 63-71.

CoRVafE it )

- 28 -



