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GRP78/ XBP1/CHOP = 28 %200
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6 4, R4 10 HL, 435 1E R A AL L CKS G P =
= 21(50.100.200 mg/kg) % FHMH: 242k K FRAL( 2 mglke) -
K3 Qe AR 4 A2 5 A b B ST AA RS BRSSO
FEAS K BRI K B« 2 & M 56T S A8 O AT 4 S0 B 27
K s ELISA 200 6 A0 U i 375 v Mgs IR 38 - TNF-w) F11
HAZE 1B8( IL4B) AY/KF; Real-time PCR il Western blot 3
R0 5 2 B e B 20 4 b A OB U T 25 1 78 ( GRPT8) X
EE5G M 1(XBP1) (CCAAT ¥R F45 4R A RBEA
(CHOP) .TNF-o mRNA fIE H EEWHEMN. £8  CKS
(100,200 mg/kg) W] b Ml A BRAK & e 2 o P -l A L A
ST AR ERAE AL AR K BT H TNF-o F1 TR B A4 7K S B
BRER (P <0.05); [F A AT LLF 8 GRP78. XBP1. CHOP,
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AR REAE ST MR 4 TNF-o P4 BT R I
hE#S%ES R 285 R364.5

XEIREL A XEHS 1000 - 1492( 2018) 03 - 0395 — 06
doi: 10. 19405 /j. cnki. issn1000 — 1492.2018.03. 014

2017 =11 - 19 $2lk
FBTH: E K AR R (4’5 81473268 .81602344) ; LA &
1 A SRR 2E L 42 ( G KJI2016A365)
PR s | CRIER LB A S E B2 FIRE, A8 230001
T RRIERIR R AE 230032
P RBIERKFE K H BRI TR TR E .,
AR 230032
C LR QA S E B AR BR ST BE A 230032
YERF BRI A: BRI, 2, [, 25000,
R, 8, AR S0, FEAEH , E-mail: 1j@ ah-

mu. edu. cn

/2 SN TE S S Y LT

ZEXUE M 75 48 ( theumatoid arthritis, RA) 22—
P LASREE IS A A B M OG5 i 45y 32 A AIE
MM PE B e g . HRTIR R 3897 RA Y
G BT AR RA BB BOREAR  E 3 3l A K
SAE BT R BE A BE RIAE T , Rt 4 e AR B 1 25
Wyl B e PR 3 7 i B P 75 5K o

RERE R A AR RHE YIRS B [Platycodon grandiforus
(Jacq.) A. DC iy T8 AR, K5 85 2 1 ( Platcodon
grandiflorum total saponins, CKS) J2JH =2 24 BTG
PRIy AT PLA peP EH  o SAE KR
BFFE > R RA L T H A P J5E I R endo—
plasmic reticulum stress, ERS) iZ 5. HAEi X T
ERS 5 CKS 7& RA WY SEEESE i AR DLAE - A
LA I TR 58 A R 5 19 AA R RUBERL, 8
B 4T CKS THlE , WEH X AA KEIIATT
VE IR ASR IS HAE AL, S CKS 7R KGR
T RIGIRIGTT 1 H 55 S6ak

1 ##¥5EFEZE

1.1 ##y

L1.1 4 60 HiFiEg SD Mtk R B, 85T i
(180 £20) g, 5B sh¥y3l A LRIER A5 30
Pyl

1.1.2 #5453 A CKS HLHUIER K202 b
PEER AL, BB A > 80% ; B [RE Ak A 55
] sigma 23 F]s R HOKFEI A 758 M AE - FRELH 25
ﬁBE/A\ﬁL EEPJE.?%% %‘()L( tumor necrosis factor,
TNF-ot) 14412 18 ( interleukin 18, IL-B) k5 &
¥y H5EE R & D 22 w); 8 H 2# R ( RIPA) \—HT
MR B E 138 = R AW HORA R ;3 GRPT8
PO A & [H Abcam 23 w); CHOP H A F 5% 4

the protein level of p65 and p62 was decreased by combination treatment with bergapten and cisplatin. Conclusion

Bergapten could strengthen the antitumor activity of cisplatin by suppressing p62 /NF+«B pathway in hepatocellu—

lar carcinoma in vitro.
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Bioworld /3 7; XBP1. TNF-a~ B-actin H K H 58
Cell signal EYJ4E AR AR —Hi¥ A AL P AZ &A%
AW EARA RS F]; TRIzol Reagent RNA 1 B 5
g B 2 E Invitrogen 23 7]; SYBR Green 380 %% 53 32 5]
& HKEFEAEY TRARA; PCR 519 ¥ M E
WA TR TARA PR R B e HoAtin) o [ 53
Hrétio

1.1.3 % WKV FA2004A( EiHE KT
AR s BRI AL PV200( k4 B R A
BROYT]) 5 AP W AR AL ( 58 [ Biotek 23 #]) ; DL~
5000B fILH# 2 ZR O HL( L2253 F) 5 S415R Al
155 T V2 R 5 0> #L Mastercycle epgradient Eppendorf
PCR {( #[= Eppendorf 237]) ; NIB400 8] & ! {45
( T WA A ] 5 PowerPac Basic LKL 2T
( £E1AR ) ; ABIO700 % PCR 1% ( 25 [E ABI 2

ﬁj) [e]
1.2 FHix
1.2.1 AA XRERGZEST Irag KRBtz G

HEATIE PRI FR 1R R R B I PR B JS 4R S
SR 3 IR FE AR (0. 1 ml) FE5F R B 5 AL ik
Bz N 3 A HEER , TE W 4L 45T ) S AR R ) A B R
Ko

1.2.2 Z=%apwmb54hiy%E 60 H SD KL
A3 IF B 2 R 4L CKS i P B R 4 (50,
100200 mg/kg) F1FH M 24 >k K FELL( 2 mg/kg) ,
B 10 Ho HEEIEE 12 RIFE, RS =
WP RH IR, S 12 d 452, R, TF 5 20 Fgs
BRI 53 545 T 5 45 25 AL SRR 0. 5% R L2 4
FENE R T 28 RADFE K SRS I A A5 b5 o
1.2.3 RRAGLERMIKG M TR S L ELT X
¥4 ( polyarthritis index, PI) %4 FZ25H1 1 XH
FE P R A R BRSO R ( A ) S5 R A
L IF40 0 TR 25T b BD i B 5 56 12.16.20.24.28
T 78 R FRAT Je IR TAS R, T H 5 K U i K B ) A
G, 2 K BE T A O Aml = R 5 R BEAS
TR 2 — B0 min A Bk 25 A 3548 [l A, g
B RERIESS 12.16.20.24.28 K4 B 615 A 2
FE 4% B80S GOF ik r, i PO = R4 1 =
BESETT LTI 2 = B SCTHT AL BERRAK: 3 = BRCHT LT
) AR TUM K s 4 = 43 455 BR OG5 78 P A 430 2 JTUR K -
SR P4 B A B R R PL R KA A
12.

1.2.4 P igsmsbn SRS 28 K, Bah ik
AbFEAS R BROE U, R B AR T 4 CE

AL>(3 000 r/min, 10 min) , B I JZ 1M 35 3% B TNF-os
IL-A B ELISA 37 S5 VE 25 SR A I 1f 7 TNF-o A1
LB &

1.2.5 RmEMEF FHMEIER 2 KR, 45
Je BUZE Je R TVE T 10% 1948 R S ARrb [ 52, Bl 5 AR
P BRI R B FLERAE , 5 R AT A WA ) e R
AN - Prergeta . WA T U ERLE 2R AR L Of:
T A

1.2.6 XKRBBRALGSE  KEISH KU L
FUJG BT 0. 1% Bt /R KGO 15 min J5HUH ,
KEFESE, TR IEP G PI Kk, 7 2 LA
AU ] WA M B S, B 2 S
SR )25 B )2 41 4. SR A R ROBUAM e A 4
21,43 R T BO B4 10 ~ 15 mg.

1.2.7 X ABBAL S RNA 3254 qRTPCR 4%
2H R BB HLAE B RS2 21 24 30 mg 7853 BY R AT 25
PRI RNA , ¢ Hewi i Sial v 5 20 BR a0 7 5 <DNA,
B 5 45 BRSO Y2k SYBR Green 37 2 1368 45
il R NLIR AR R L T B R WA R, BRI . S
5E i PCR 59 K P s DLk 1.

#1 XKEE PCRIIMHEREFF]
HEA HHFHI(5°3)

GRP78  F: GAACACAGTGGTGCCTACCAAGAA
R: TCCAGTCAGATCAAATGTACCCAGA
CHOP  F: GGGAAACAGCGCATGAAGGA
R: GCGTGATGGTGCTGGGTACA
XBP1 F: ATCGTCGACCCGGGACTACAGGACCAATA
R: GCGCAAGCTTATGTGATGGTCAGGGAAAGG
TNF«  F: TCTACTGAACTTCGGGGTGATCG
R: CGTGGGCTACAGGCTTGTA
B-actin  F: GCCAACACAGTGCTGTCTGG
R: CTCAGGAGGAGCAATGATCTTG

1.2.8 Western blot 5 #7 X R /8 B 48 22 GRP78.
XBP1.CHOP.TNF-o & & #5 & & 43 5 4% 2H KBl
EARAZ 50 mg T 1 ml 85 (24 ( &4 10 pl
PMSF) w1, & F K L 24f# 30 min. B.OHLTHER E 4
C, 2% 5 5 T 30 ML B0 (12 000 r/min, 30
min) B VG FEACR FH BCA i 1k B2 4G I 1k 711
BEMITEAEE JTESAFEARREE S EA LR
ZEVRIR SIS 100 °Cin# 10 mine AbFEJS 198 AR
AR b Zd LA R A — 3R TN 4 T g 458 I (| SDS—
PAGE) Hijk , % El 2 PVDF J&, TBST 35 ¥k 3 #8 51k
5 minJ5 ,5% WAGZFE kA 4 he TBST W Uk)5 4>
% 5 GRP78.XBP1.CHOP.TNF-o fl B-actin — #i
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F2 CKSxHEFMERRSEMEXTRIBEIES MR £5,n=10)
il bilh s KT RGBTy
( mg/kg) B 12 K 516 K 5520 K 524 K 5528 K
e - 4.510 £1.120 7.505 +1.348 9.720 +2.618 10.115 +3.528 10.860 +2.494
CKS 50 4.212 £0.093 6.480 £2.070 7.310 £3.363 7.743 £2.194 8.020 £2.919
100 3.878 £1.122 6.210 +2.131 5.630 +1.603" 5.076 +2.171** 5.356 +1.138"
200 3.745 £0.853 6.050 £1.012 5.432 +2.303" 4.560 £1.620** 5.020 £1.040**
KA 2 3.704 +1.039 5.821 +0.992 5.126 +1.402° 4.203 £2.011** 4,778 £2.132**
PH 0.799 0.731 0.175 0.055 0.021
F 14 0.409 0.508 1.970 3.346 4.761

SRERIA T P <0.05, %% P <0.01

4 CHFELR, —PUH R H 1 5000 TBST 313t 3
W AER 10 min, H] ECL &G0 & W52, S 45
F Tmage J # A5 H1( B-actin FE AN Z) o

1.3 Sit=e4abi® R SPSS 19. 0 BT 41T
ST, R B T OG5 R AR BSF BRI LA o 5
TR RIS LA IR 22 5, T7 28 0 BT G 3 2 2K
[H]2 5. P<0.05 Jg2 A Gt Lo

2 HR

2.1 CKS 3t AA KRG E M BIMAKE X T RIEH
g A KR TASE R EH Ik Sk I ECR J5
12 d Ze A7 1 B0A ) 2 Ak v o Jik . AU 2 28 d
If A BRI R (1. 25 +0. 110) Aml, 22 5543 GE it
X (P <0.01) , 15 W] 52 56 185 A5 B Hy; 5 50 A0 41 AH
L, CKS I 77 & 20 ( 50 mg/kg) F AT — 72 f  1F
AL RTUMIK B2 (1. 06 0. 039) Aml, 22 5% L 481t
Y. CKS Hiif & (100 mg/kg) 1 5 & (200
mg/kg) JETTRUH BT, 2 BRI K BE 53 51 R (0. 56 +
0.078,0.47 £0.048) Aml, 2 %A Giil2¢& X (P <
0.01) . REAIZ 28 d B OC 45 48 5 B0 My ( 10. 860 +
2.494) ; 5RIEIZH A F, CKS K7 41 ( 50 mg/kg)
A — 5 /R, 635 R4k (8.020 =
2.919) , 7RG 2EE L. CKS J5i i ( 100 mg/
kg) AL (200 mg/kg) DA KK FORRRL A O R
FEH A A (5.356 = 1.138) . (5.020 = 1.040) .
(4.778 £2.132) , £ S H G235 X (P <0.01) .
HY I TT L, CKS v g 57 2 A1 15 ok JR0OK e 4 A 358 A 0L
AR, AT DA WL A AA RERUAY 2 b ik 2. DL [&]
1.%2.
2.2 CKSWARBRXTEBEARBEZHNZN
SPGB TR ARG — PG 06 L ml i IE
20K B B HE S 5, BROGTT 3O SR TG, T R4
SULER TOREIR , JC A5 16 A R 200 it 2 11 25 B 42
FBETRY R FRUBR OG5 B A 21 285 4 180 S IR, oo F 44

LU ASTY A HES ) ZE L AR AE S AN MR A 5
0 IFAF BE TR M0 558 B CKS 45 24 21 95 B &5 SR X
b & R, CKS( 50 mg/kg) £H A FUBR 56 15 W i 2H 24
AR AR TG B B 23, CKS (100,200 mg/kg) 41 7]
O R BB O T RCB 2R TR IR 00, 9 EL R Hh i
PR R 28 25 L A i IR, 380R 5 ok SR RR L AR AL
L 2,

O E#H

0 w4

A CKS(50 mg/kg)

-V CKS(100 mg/kg)
12F = CKS(200 mg/kg)

e

g O K2 mg/kg)

@ k¥

= O8]

E | TE—F Ty

E prrprtt o SEE g st

T 04 ##""‘“ P A
0.0

PF12K PI6K H0K P45 H8K
B 1 CKS3tARU%KE M EMAKBIRIE(~ £5,0=10)
S5EMALE: " P<0.05,**P<0.01; SEMAHE:TP<
0.05,"P <0.01

2.3 CKSWARMBFPREERFHIE 5iEH
ZHAH He A AR 20 K BRI T 2 0E Kl TNF-o IL B
KV RER, ZFAGITHEL(P<0.01) ; 58
ZHAH L, CKS 25 2520 K Rl i h TNF-o I B 7K
2 AR, o CKS(100.200 mg/kg) 7 ZHBCERIT
HEEW, 2505022 (P <0.01) . W&E3.

2.4 CKS 3t AA XRBEHALK R GRP78.XBP1,
CHOP #1 TNF-« mRNA RiZ#JF 0 qRT-PCR 45
W R, FERL AL 4H h, GRP78 . XBP1. CHOP. TNF—«
mRNA [ X2 18 1 50 00 5 21 3 W 2 4 L 49 3 ok
EH Y 2.37.3.08.1. 57 F12.90 f. CKS %5 &
A 2IRIT 5 LR 45 5 1B 7 : CKS(50 mg/kg) 7
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2 CKS 3 AA KRBRATHLRBEZNZM %100
Az IEF 2 B: BERIZH; C: CKS(50 mg/kg) 4H; D: CKS( 100 mg/kg) 41; E: CKS(200 mg/kg) 4H; F: K AKF4H

HAFXT T AA KRR A 0 i 2% 48 b, CKS( 100
200 mg/kg) | & 40 W A [A] #2 B2 Y B IR GRPT8.
XBP1.CHOP.TNF-« mRNA /K-, % %4 G il &
X (P<0.05) . WA 3,

[J GRP78 I XBPI CHOP TNF-o
061

##

.
-~

##

mMRNAM X F L&
(=)
(%)

Vi

A TR

ey
U
A TR
I

%
%
L
|
%
.
|

AN A AN AN AN

0.0

3 CKS 3 AA XFiBRE2A 2 GRP78.XBP1.
CHOP #1 TNF-o mRNA 3% {950
1: W 2H; 2: #54H; 3: CKS( 50 mg/kg) 4H: 4: CKS( 100 mg/kg)
41;5: CKS( 200 mg/kg) 4; HIEH ML © P <0.05,** P <0.01;
SR [ *P <0.05,%P <0. 01

2.5 CKS 3t AA KR iBEHEZLEH GRP78.XBP1.
CHOP 1 TNF-a EHRIANFM 5I1FEH 4 LA,
FiRIZH v GRP78. XBP1.CHOP. TNF-a 2K 1335 7K
FH B (P <0.01) . HSEAAMLL, 457
CKS( 100,200 mg/kg) J& nl LA A [ 2 B Y [ MK
GRP78. XBP1. CHOP. TNF-o [y % 3k, Tfii CKS ( 50

mg/kg) I M 2 G e sl
CKS( 100,200 mg/kg) %f GRP78.XBP1.CHOP.TNF-
o FISAMHIVER  HRA AP <0.05) -
LK 4,

£3 CKS 3} AA KRR MEHHAE R FHIFM(x £s,n=10)

] HHr TNF-o TET
ZHJS
(mg/kg) (pg/ml) (pg/ml)
EH - 170.56 +28.09  21.71 £4.02
g - 261.33 £44.50** 38.54 +5.73**
CKS 50 246.77 +34.58 30.81 +8.07*
100 211.10 £21.54"  27.65 +5.12%
200 192.34 +30.40"  25.23 £4.35"
TR 2 182.25 +22.30"  24.88 +3.67™
Py 0.021 0.030
F {4 4.076 3.677

SIEWA " P<0.05,** P <0.01; SHBI4 P <
0.05,%P <0.01

3 it

RA & — B 4 B VR S P 1 HE A
Ao R B OGN AR O A, R B A
RS 1 A T S A R O Y T R AL 1 5 ) 2R A
A ST BT RIRCE OB IR ' o AA KRR
D LR (Y G e P AR RE AR Y, 2 R I DL AL B B2 7
TEA o o8 A AR A 3R RO T BL2E MM RA 1
AR TS PR I A S B 1 AA K BRUBE R AR 5 RA
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1 2 3 4 5

‘-———-———*‘GRP?S

R — ‘XBPI

B —— ‘CHOP

g “ ®hee wws | TNF-a

emme e e mm— -‘ p-actin

4 ¢ ] GRP78 HE XBPI CHOP TNF-a

*k

CAREEPIE SO
[\ )

ZAN

0 ZAN

B4 CKS 3t AA KR iBEHLAH GRP78.XBP1.
CHOP #1 TNF-o B B &AM
1: IER 2 2: BERIZ; 3: CKS( 50 mg/kg) 4; 4: CKS( 100 mg/kg)
#1;5: CKS( 200 mg/kg) 4H: SIEH ML © P <0.05,** P <0.01;
SRR A *P <0.05,% P <0. 01

B BEST CKS X AA K FRARAE B9 PR 34 HIF IR A
FITH S ERS Z M5 2. S st R BoR, CKS 7]
DABH A AA A LAk 2k JiL T K 8 AR 22
PRI RAGEN, [A] B 515 B2 422 A Ay 2 I CKS
AT DA IR RO T B4 i TR0 A | 9 E 20 i 32 Vi R
BTG PR CKS X AA K B4k % T 48 s
A I S A R 1

TNF-o f&— il R 42 28 P 40 L X 5, 7 RA
VRS R BRI P R R AR . BFSE
7% TNF-oo AN B A 3 9 8 1 2T 2 200 0 A 415 40
JU3EFE IR &R & P B IR B H 2L, iR SR
RA i A AR A2 Sl 8 B8 B Rl [RI A, TNF-«
AT LITE 5 RA W IR 40 i 23 30 22 b 48 i 40 R IR 1
(U ILABIL-6) | IS Ak il e i il 45, DT 0 470 ]
TNF-o 1] fE 2407 RA MV e 0" . AR sz
ZERIAEUER T CKS 1] LI RLFAIC AA KR MLE
TNF-o Fl ILAB 03 B, WM AA K B I 4
4Uh TNF-o 95534, 27~ CKS A B2 i i FEAIKAE R
SE AL DR 1 7 A AT e AA KRG T 2L
it

B CAFESE, 76 RA RPN & 8 it f b
FEAEAE N BT I V3o PR 5T I 2 4 o A0 L 1 8 D BB Y

FEEANMAS R A RS B T2 580
DL A S A B S T . R &R s IR R
T P 5 I8 s DR S AR 5 9 K 2 ol 200 ™ £ PN J5 R
#(ERS) o IRE1 &5 ERS [P 5 ) %5 8 25
HZ—, 7 ERS =AU T, IRE1 5 GRP78 fif &5
It H B BFRR AL BOS  BOE A9 IRET A XBPI mRNA
BN B 26 MR N S T WS B S
T A 36 1 19 % 5% R XBPLs 3f )5 ) IRE1 38
B I GRPT8 [ 2 T e ERS & A B
EPERRIE . Rl AR PR 155 Sk K F- CHOP 7£ ERS A&
AR R A EENER, AR B
IRE1 3 [ r] LA JHE#E CHOP (% 361k . Hofmann
et al " & BUAE S KIBE ST 48 i GRPT8 3 ik 4t W]
TS, RV GRPT8 ik /K5 T LI £ TNF- i
S T AT i 398 B K OF- b B 2 BH SRR A PR
ERS 5 RAE(5 538 5% 5 DL RAE IR B Bl
G AR 45 SR, S IE W 4LM b, AA B
RUZH GRP78 ik /K 2% b Ft, 1% % T liE IREL
A A7 AR K (%) XBPL, 53 CHOP Rik T,
AR AH TNF-o (1) 50 3 AR IR 38 5. M4 T
CKS b3, 7s CKS vy 5] £ 20 ) G % W 2. T 4
GRP78.CHOP F1 XBP1 mRNA %5 [ % ik, B/
TNF-o 3R K o 45 R 3R CKS XT3 R 58 4
e T 1 R RO R ) 28 A FH ] R 55 0 i
GRP78/XBP1/CHOP {524 938 A5 e o

25 bR, AR R AA K R &k B
BT —ZHIW ek AR 512 ERS, T RE S GRP78
FRIK , 4k 1M1 755 XBP1/CHOP {5545 % 538 f% 1) 5
AT T B 2 b 20 PR I R, 1T CKS 1]
LI R GRP78/XBP1/CHOP {3 238 % 4 il 4 I
PR ZBIFIT S BAR R CKS X3l [RS8 5 Fi5 S
R BT RABEALA 1 35 4 il 7 L AL nT B
SR JRE R F 19 43 06 LA B 0] ERS A5 538 B %
YIAHX .
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Therapeutic potential of Platcodon grandiflorum total saponins
and its effect on GRP78/XBP1/CHOP singal pathway in

adjuvant-induced arthritis rats
Chen Zhaolin', Li Jun®?*, Ma Taotao’>"*, et al
( 'Dept of Pharmacy, The Affiliated Provincial Hospital of Anhui Medical University, Hefei 230001;
*School of Pharmacy ,Anhui Medical University, Hefei 230032;°Anhui Province Key Laboratory of Major
Autoimmune Diseases, Hefei 230032;*Anhui Institute of Innovative Drugs, Hefei 230032)

Abstract Objective To explore the effect of Platcodon grandiflorum total saponins ( CKS) in adjuvant-induced
arthritis ( AA) rats and its possible mechanisms. Methods Sixty SD rats were randomly divided into six groups:
normal group, model group, CKS(50 mg/kg) , CKS(100 mg/kg) , CKS(200 mg/kg) group and leflunomide (2
mg/kg) group. AA animal model was induced by complete Freund’ s adjuvant mothed, then the paw swelling, pol—
yarthritis index and histopathological changes were observed. Tumor necrosis factor-o« ( TNF-«) and interleukin 13
(ILAB) from blood serum were detected by ELISA. The mRNA and protein expressions of 78 KD glucose regula—
ted protein ( GRP78) , X-box binding protein 1 ( XBP1) , CCAAT/enhancer binding protein homologous ( CHOP)
and TNF-o were evaluated by real-time PCR and Western blot assay. Results In vivo, our data showed that CKS
(100, 200 mg/kg) could obviously suppress the secondary paw swelling, improve the morphologic changes of artic—
ular cartilages and synovium, and decrease TNF-o¢ and IL-4 serum levels ( P <0.05) . The real-time PCR and
Western blot results displayed that CKS could significantly inhibit GRP78, XBP1, CHOP and TNF-a expressions in
AA group ( P <0.05) . Conclusion This study indicates that CKS could improve the adjuvant-induced arthritis in
a dose-dependent manner. The inhibition of GRP78/XBP1/CHOP/TNF-« signaling pathways is involved in CKS-
mediated modulation of inflammation.
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