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Rhein promotes DLBCL cell OCI-LYS8 apoptosis by inhibiting NF-kB sig-
naling pathway

HU Shi-wei, LOU En-zhe, WANG Yu, YING Jia-hao, KE Rui-jun, CHEN Jia-yu
( Shaoxing University School of Medicine, Shaoxing 312000, China. E-mail: chenyujial0@ 163. com)

[ABSTRACT] AIM: To investigate the effect of rhein on the apoptosis of diffuse large B-cell lymphoma ( DLBCL)
cell OCI-LY8 apoptosis and to discover its related mechanism. METHODS: The MTS test and tumor suppression experi-
ments in mice were used to detect the effect of rhein on the growth of DLBCL cells. Flow cytometry and Hoechst 33342 stai-
ning were used to authenticate the effect of rhein on the apoptosis of DLBCL cells. Furthermore, qPCR and Western blot
were used to determine the effect of rhein on the transcription and translation of related genes in DLBCL cells for analyzing
the molecular mechanism of this process. RESULTS: Both in vitro and in vivo experiments confirmed that rhein suppressed
the occurrence and development of DLBCL. Rhein inhibited the viability of OCI-LY8 cells, down-regulated the expression
of Rip2, Bel-xL, NIK, NF-kB (p52 and p65) and IkBa at mRNA and protein levels, promoted the protein level of
caspase-3 and induced apoptosis of OCI-LY8 cells. CONCLUSION: Rhein promotes OCI-LY8 cell apoptosis and suppres-
ses the occurrence and development of DLBCL by inhibiting NF-kB classical and non-classical signaling pathways. It can
be used as a new potential target for DLBCL treatment in the future.

[KEY WORDS] Rhein; Diffuse large B-cell lymphoma; NF-kB signaling pathway; Apoptosis

PRIBER B 40K SR ( diffuse large B-cell lym- g 5L b TR #1630 T AR AT 9 b 98 & o 28 v 4
phoma,DLBCL) Jyif- &+ &4 B HMEAEET &M BINIES 8 AFI%E 10 7, HAT, &8 —18 CHOP
£ /983 ( non-Hodgkin lymphoma, NHL) W% 22 — 2 F1— {8 R-CHOP /Y7 J7 & ff DLBCL 1A A ] ik
15 NHL ) 30% ~40% " . ¥r4EsK 3% [ DLBCL [k 60% {HAT A 1/3 1y s 35 DX 24 iy Al A0 T 26 i R i oA

[WFE BHA] 2018-10-10 [f&E B#I] 2019-05-16
* [BEMBE ] ER A RREI S I H (No. 81402979) ; #i V148 BH% T ¥E B3 H (No. 2015C33270) ; VL4 TLAEJT ¥t B30
H (No. 2014KYA230 ) ; [# 5K K 2% A ) 37 4 b I 5 31 X1 35T B (No. 201810349028 ) ; i V148 # 1 A A4 i1 % 5 H ( No.
2018R432016 ) ; 7824 TH K2R AIH 5 B (No. SXSDC201709)
ATBIRAEH Tel: 0575-88345826; E-mail : chenyujial0@ 163. com
AP 1 AR



SCELIE R X ERATE L ST TR R R 2
I G TR IT B — BT AL B UG A e H )
Sl AR X Hod i B A 3 0 bRk
240 i T LR 43 AR iR IR F- 12 5 T DLBCL (13 g
iR, R & BB DLBCL 4 h 5 25 1% 24 ) Xt
SEPL DLBCL (58 2697+ B2

KR (1, 8- HE-3-FREL B , rhein) Sy R U5
FREM BB A, B 5 4 5o 2
— I PR HAT T HERE | AR AT I AE 22 5 8 Y
R, BT s, R B IR BAT P00 S48 i AL i
SERIVE R ELAT 5 e o 2 A B R
#% AT kB (nuclear factor-kB, NF-kB) {5 5 & 7£ %6
SEBIE T R IEE AT NF-xB 0385 105 i
Rt A — 5 AR SENED | T2 NF-«B {5 53l
BB TE AL A TT HESZ W DLBCL 40 M A= 1, K e i %ot
DLBCL 41l il NF-«B {553 % 19 5% W} ;% DLBCL
ARSI BARAE T H AT R WA A . B, A
WK K # R F T DLBCL 4 i bk OCI-LY8 il DL-
BCL fapygd /1N B, 300 3 A 00 200 A 3% g 248 L 0 o )
170 A1 18 0 =X 40 B AR 29 L qPCR | Hoechst Zt {1,
Western blot IR SE9055 751, 20T T KEFRAS DL-
BCL 2o A K A T (9 1 I AR T A 56 431l
il , A ImASRYT DLBCL 24 i A AR LSS IR AR

o# MoFm &

1 S #

4 ~5 JAHENE BALB/ ¢ BREUE B #i L4 S50 5)
Yot ¥ G A% IE Sy SCXK (37)2013-0016, A
75 DLBCL 40}tk OCI-LY8 35T DSMZ; EB Ji8:4%
TERIN Bk 4] CGM1 Iy 5 ATCC, KR H
TR TR PR H (1 5% f B BR S A e i I
W) AR I R 2R 1L L PBS F1 RPMI-1640 4]
B2 B Gibco; AnnexinV-FITC/PI 3257 & A1 it i
Wy B BD; PCR 5| #) i1 |7 Sangon Biotech 7\ ]
4 Jl; DEPC 7K #I TRIzol I H Invitrogen; Hoechst
33342 Yea il RIPA SR (55 ) A1 BCA 3 ¥ B
FiRFN &M B Beyotime; CellTiter 96® AQueous Non-
Radioactive Cell Proliferation Assay I § Promega; ECL
2 RGO B Sigma; ANTP RS Y) 0056 R 1 4t
HBEPR 11 i F Boster Biotech; H g b ~#1a57 404
[ 74
2 FERE
2.1 MTS k#4875 ¥ DLBCL 4iiffl OCI-
LY8 T EB Ji 8 4% (LA B k41 s CGM1 4351 &
T 10% Jif 4 ML E B9 RPMI-1640 5 32 W, 78 37

- 1975 -

C 5% CO, FEFEAH 3% 20 ECE K, U Ml &
1 000 r/min g.0> 5 min J52 E#, 20 9H&H 0.2,
10,50 F1250 peg/L KERK) RPMI-1640 52455 3 1
PR AN RE 2 1 x 10°/L, 340 & 96 FLA40 ks 57
M, AL 100 pl, 3% 3 K fL. KrdiffE T 37 C 5%
CO, Bifepfih 9%, THigR 0.24 .48 F172 h B 55
FEM, 43 A MTS 3% 10 pL, IR 5] 5, K 5 7
k2B T AN B SR AR TP RS SR 20 min, UM R FRAR,
FEF BRI £ 490 nm B 45 FL IR TG (A) A,
2l AN M A A 2, 2 A S RN 41 T i S
FEHR Y 2E TR 07 10k i S S 6 () e A

2.2 AR @A e s KE BUrIE 0,
10 150 pg/L K ERRAEH 24 h 1) OCI-LY8 F1 CGM1
B4 5 x 10° 4~,1 000 r/min B0 5 min, 7 [,
FH PBS YEURANAEL 2 X, BRI ZE 1 000 r/min #5005
min [FIE4HHE, A 100 wL 1 x Binding Buffer 5 41
M, A 5 wL Annexin V-FITC F15 L PI,iRA] )5
FEGe£4 30 min, PBS ¥ 2 YK, %4 1 000 v/min B.0» 5
min [W[AAML, ] 200wl PBS 20 40 i, Ui = 40
ARG IAS A M P8 T2 7K SF-, 23 A R B R % OCT-LY 4]
0 T AR I

2.3 Hoechst 3 & W R 4g fatz A a9 TA4L  BULL T %
BUERKWIR OCI-LYS 4, 435 % 0,10 F1 50 pg/
L KR H RPMI-1640 5241320 T 37 °C 5% CO,
AT E55% 24 h,1 000 v/min B> 5 min, 37 L3,
PBS ¥ ¥E40E 2 WK, BRI 1 000 /min &[> Smin
Ml . T 40T UE H i A 10 wg/L 9 Hoechst
33342 Jua gy 100 wL, B2 5RIE 5, T 4 CHOEYL 20
min, BLOFGY, A PBS PR40 L 2 ¥k, 1 000 r/min
B0 5 min LS, TAMMTTIE A PBS 135,
TR STARAR, R 40 B in 20 803 v b, 729 Wi ge
US4 A% R, I B T A AL A T o A
2= A

2.4 qPCR & o#ramie A A B 69 mRNA K- Huhk
TR OCI-LYS 41, 73 51 & 0 pe/L 5%
50 wg/L KEFR K RPMI-1640 58 28557 F 37 C |
5% CO, %4 FH55% 24 h,1 000 r/min B0 4 A S
min, 5% b3, PBS iEVEL 2 U, BRI 4 1 000 v/
min 2.0 5 min PIRZHAE ., A TRIzol £2HL4H iy RNA
(iR P B AN 4B A5) , Nano Drop g 1 5 i 5%
SER eDNA 3 19F 4 B Rip2 , B-actin , Bel-xL \NIK |
NF-kB il caspase-3 (519 (51975 LK 1) ,qPCR
PAI AL mRNA f Ce i, R A0 274993
) mRNA A X 5, 43 A KB R X OCI-LY8
2 i i PRI S /KO B 52



- 1976 -

&1 qPCR3|¥F73
Table 1. The primer sequences for gPCR

Name Forward (5°-3") Reverse (57-3")
Rip2 CCCTGCCAGCTCCTCAAGACA GGCTATACCAGGCTGCAGACGTT
Bel-xL GAGGCAGGCGACGAGTTTGAAC GCTGCGATCCGACTCACCAATAC
NIK GCTGCGATCCGACTCACCAATAC GCTGCGATCCGACTCACCAATAC
NF-«kB GATGGGACGACACCTCTACACAT CCCCAAGAGTCGTCCAGGTCA
Caspase-3 GAGTAGATGGTTTGAGCCTGAG TGCCTCACCACCTTTAGAAC
B-actin GGCGGCACCACCATGTACCCT AGGGGCCGGACTCGTCATACT
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Figure 1. The results of cell viability by MTS assay. OCI-LY8
(A) and CGM1 (B) cells were treated with 0 ~250
pg/L rthein. Mean +SD. n=3. *P<0.05, ""P<
0.01 vs 0 pg/L group.
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Figure 2. The results of apoptotic rate examined by flow cytometry. Mean £SD. n=3. "* P <0.01 vs 0 pg/L group.
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Figure 3. The results of Hoechst 33342 wg/L staining ( x200). Mean +SD. n=3.
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Figure 4. The results of qPCR. Mean +SD. n=3. ** P <0.01l vs 0 pg/L group.

4 qPCRIGMZER
it ®
TEBRAL G W) 22 Tl i Jes 40 1 A= K R e A
TR, TR B RV E AR 2R B Y B R, BT
A 0 P 96 4 W45 A TE R I ZE 4, FR AT HE I 3%
25y nl gt DLBCL A5 — & RIRI7 VE A , AR WF 5
[ MST SZEGHIESE T A5 . 24 DLBCL 4ii i fk OCI-

LY8 282 ~50 pg/L KEEIAT G , 4016 /1 W 52
SR, L 25O S TR R A A P ] 2, H 40 )

VEFRRE] i [ Hoechst 3% €0, 1 2 240 Jf A A6 1]
WESE, KSR A5 OCI-LYS 40 M T, i 198 52 6
W W] B R Al ZE R 9 ) DLBCL Jifvieg 2 219 A=
KX 261 5 Blacher 45 ' 47 IE ) K R X 2T A i
JoT B 5 0 A T 0 BIF R 4 R AR — 2 A,
qPCR Fil Western blot £l 2% 5 iE 5, OCI-LY8 4 Jig
ZRBRIEI 24 h J5, 4N NF-«B 3 A5G 14
S HGE % T i 1) SRR 33 42 A0 56 43 NIK Rip2
p52 .p65 il Bel-xL () mRNA FIE 7K 25 T,



Opg/L 10 pg/L 50 ng/L
T NP " G/APDH

-— — Becl-xL

O S = NIK
A 42— —p52

1.29 CJ0ug/L
10 ug/L
1.04 [m 50 pg/L ox
Eg 0.8+ § i
§ 0.64 %
= 04 \
S %
N \

- 1979 -

Opg/L 10 pg/L 50 pg/L
_—— > e Bo

T W e D-1KBo(Ser32)

-_—— e 5

aO; s = -p65(Ser536)

— e (leaved caspase-3

%

Figure 5. The results of Western blot. Mean £SD. n=3. " P <0.01 vs 0 pg/L group.
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Figure 6. The results of tumor inhibiting experiment. Mean +
SD. n=10. " P<0.01 vs 0 pg/kg group.
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