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Abstract: [Objective] Examine the expression of microsomal prostaglandin E synthase—1 (mPGES—1) and nuclear
transcription factor kappa B p65 (NF—kB p65) in diffuse large B cell lymphoma (DLBCL), assessing their correlation with
clinical variables, prognosis and potential clinical valve. [ Methods] The immunohistochemistry was uesd to investigate the
expression of mPGES—1 and NF-kB p65 in 83 DLBCL patiens’ tissues. The relationship between these two proteins and the
clinical variables and prognosis of these patients was evaluated. [ Results] The high expression of mPGES-1 and NF-«B p65
were observed in 65.1% (54/83) and 73.5% (61/83) cases of DLBCL, respectively. The expression level of NF-kB p65 was
positively correlated with mPGES—1 expression (P <0.05). The expression of these two proteins was found to be significantly
associated with B cell lymphoma/leukemia—2 protein (BCL-2) , higher expression of Ki67, higher lactate dehydrogenase
(LDH) , more extranodal lesions, advanced Ann Arbor stage and higher international prognostic index (IPI) score (P <
0.05). In addition, NF-«kB p65 was related with multiple myeloma oncogene 1 (MUM1) , pathological type (P <0.05).
Both mPGES-1 and NF-kB p65 overexpression was correlated with worse overall survival (OS) while NF—kB p65 was an in-
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dependent prognostic factor for OS of DLBCL (P <0.05). [ Conclusions] mPGES-1 and NF-«B p65 were highly expressed
in DLBCL and closely linked with each other. The overexpression of mPGES—1 and NF-kB p65 was correlated with tumor

progression and unfavorable prognosis in patients with DLBCL.

Key words: microsomal prostaglandin E synthase—1; nuclear transcription factor kappa B p65; diffuse large B—cell

lymphoma clinical significance ; prognosis
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12 B DLBCL; B (8 3 78 J Be 5 32 1k 7, 40
AAS U SE 0 T A7 F8 5 24 ] 2 S 7 FE (6-8 1~ )R-
CHOP 21 J5 4657, & 70 2 4F [ 35 6 T ek f2 R
CHOP = R-COP (A fill FH B 22 3R 26 259 ) 7 %8 4k
I7 s @IS B TERPE IO RN e . AN ABIFTE
T AL 83 491
1.2 IR 5

Xof 4 A AT — e R RRAE 23 BT, A A
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DAB &8, JRAR YL, Wik, & . FHPBSHE
— BB P X
1.4 ZERHAE

BT (400%) TR 4] B Ye it . FH
P 20 E 0 FE B ) 2 0%~5% K 0 53, 6%~25%
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23.0 AP AT 1M o FESEAR R TP R R .
mPGES-1 5 NF-«B p65 B AH 434 LA K mPG-
ES-1 Fll NF-kB p65 5 IIfi K Z £ 1 #H 5& M 43 >k
M+ K5 . B Kaplan—Meier J7 35 4l i1 0S
R, 3T Log—rank K B A7 A= 47 26 A PR K L
B Z IR Hr R Cox HLBI XU 9113, 2R FH AL

A 36, K 36 7K E «=0.05, DL P < 0.05 2= 5 A4
-0

2 % X

2.1 BEIGKREFE

ARRBFTAN 46 44 B 1B E (55.4%) F137 #4
R E (44.6% ) , TP KRR AR 50 % (19~84
4 ). BCL-2 WJPHPERILFH 50.6% non-GCB Y
A5 53 41 (63.9%) , 2 T GCB AL, 5114 (61.4%)
HBELDH T . I BABIRE 2644, /5 31.3%,
21 B S8 E R i 25.3% . 44 111 (53.0% )
Ann Arbor 5 R 23986 (TT+IV ) o AR I v [ R i
K B 4 MLk V12 W 56 T7 6 B (2013 4RO ™,
IPL P43 4 0~5 43, K IPL T4 0~2 43 I AR 1 |
R, 3~5 -0 E T e m e . 3~5504
234,15 27.7%
2.2 mPGES-1.NF-«kB p65 7 DLBCL 4 % i%
=

mPGES-1 EZFIE T AT . 29 1] (34.9%)
335 mPGES-1, 54 1] (65.1% ) {5 28 i5 mPGES-1
(1A 1B), NF-kB p65 =Kk T4Me% . 78
83 £ L E 1, 22 11 (26.5% ) K ik NF-«B p65, 61
1 (73.5% ) 75 3¢35 NF-kB p65 (& 1C.1D) .
2.3 DLBCL ft mPGES-1.NF-«B p65 %% H18
KIS

R 5 K 56 AH OCHE 43 T 42 78 mPGES-1 \NF-kB
p65 7E DLBCL [ 3¢ 35 5 1 AH 3¢ , A ¢ R 41 r=0.59,
P<001, H4it4E L (K1), 7ENF-kB p65 ik
FIAMy B EH, 81.8% (18/22) A % 75 mPGES-
1. 5 NF-kB p65 IR L HL, NF-kB p65 514
k4P mPGES-1 & &35t i A ot
(18.2% vs 82.0%, P<0.001) ,H G275 X,

%1 NF-«B p65 1 mPGES-1 7 DLBCL H &£ 19

iEES k3
Table 1 Correlation of NF-kB p65 and mPGES-1
expression in DLBCL
NF-kB p65 mPGES-1 expression »
expression Low (n=29) High (n=54)
Low (n=22) 18
0.59 <0.01

High (n=61) 11 50
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A: mPGES-1 low expression, X400; B: mPGES~1 high expression, X400; C: NF-kB p65 low expression, X400; D: NF-=kB p65 high expression,
x400. Fig.1 showed the expression of mPGES—1 and NF-«B p65 by Immunohistochemistry. Fig.1A showed low mPGES—1 expression. Figure 1B

showed that the pattern of mPGES~1 staining in tumor cells was diffuse cytoplasmic immunoreactivity. Fig.1C showed that NF-=kB p65 was rarely

expressed and most cells was not stained positively. Fig.1D showed that NF=kB p65 was highly expressed in nucleus. Most cells was stained to be

brown.

El1 mPGES-1.NF-«kB p65 7 DLBCL A4 F g %KE
Fig.1 The expression of mPGES-1 and NF-kB p65 in DLBCL tissue

24 mPGES-1.NF-kB p65 5 DLBCL lIf &%
BHXR

mPGES-1 NF-«B p65 5 B3 EE M If K S
BRI K R WL 2, mPGES-1 %1k 5 BCL-2 1
P 7 Ki-67 1850 7 LDH | £ (il 45 S 480
G P If R 433U R 25 TP P43 AH 56, P < 0.05 , 4L 1R] 43
HERAAGITE L, 3 GCB RS non-GCB
Y] mPGES-1 RiK M 22 F G2 & L (P=
0.092) . Ifii mPGES-1 {5355 BF AR 2R | 1
B2-MG V& A TG B i AR SR 75 E H AU g AN AH
X, P>0.05, dliH) 50 2 F TG E L

AL, NF-kB p65 i) %35 5 BCL-2 . Ki-

67 \LDH . 25 #Mpg kE %5 s R 43 B A IPL T 434 ¢,
P<0.05, HE) 51 22 A it Lo 5 mPG-
ES-1 A [f] f 42 , NF-«kB p65 5 MUMI 2 ik #H %
(P <0.05), 7E non—GCB A HH NF-kB p65 15 %35 I
m B T GCB IR AL, i 22 R A G il &
X (P=0.036)
2.5 ®IMDLBCLEZOSHBEREEMZEEZLT
FH 5L R 2 R 22 K R 5 ¥ 43 A7t DLBCL S 3% 1)
Ilfi PRAFE .mPGES—1 Fll NF-kB p65 231k %} OS iy 5%
M, 3% 83 41l 3 19 OS 4y 5~80 4 H |, iz A= 77 31
3641,
P R 25 SN RO 08 TG 124 7 Uil 22
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Table 2 The relation of mPGES-1 and NF-kB p65 with clinical variables in DLBCL

. mPGES-1 expression NF-kB p65 expression
Variables Cases (%) - - 7
Low(n=29) High(n=54) ¥’ P Low(n=22) High(n=61) ¥’ 2
Sex
Male 46(55.4) 15 31 13 33
0.25 0.62 0.16 0.69
Female 37(44.6) 14 23 9 28
Agelyears
<60 61(73.5) 24 37 16 45
1.96 0.16 0.009 0.92
>60 22(26.5) 5 17 6 16
CDh10
Negative 63(75.9) 20 43 15 48
1.17 0.28 098 0.32
Positive 20(24.1) 9 11 7 13
BCL-6
Negative 42(50.6) 11 31 10 32
- 2.86  0.091 032 057
Positive 41(49.4) 18 23 12 29
MUMI
Negative 45(54.2) 18 27 17 28
1.11 0.29 6.41 0.011
Positive 38(45.8) 11 27 5 33
BCL-2
Negative 41(49.4) 19 22 17 24
. 4.63 0.031 9.31 0.002
Positive 42(50.6) 10 32 5 37
Ki-67/%
<50 28(33.7) 18 10 13 15
16.01 <0.001 8.61 0.003
=50 55(66.3) 11 44 9 46
Pathological type
GCB 30(36.1) 14 16 12 18
284  0.092 439 0.036
non-GCB 53(63.9) 15 38 10 43
LDH/(U-L™")
<245 32(38.6) 18 14 13 19
1041  0.001 5.33  0.021
>245 51(61.4) 11 40 9 42
B2-MG/(mg-L")
<3.0 44(53.0) 17 27 14 30
0.56 0.45 136 0.24
>3.0 39(47.0) 12 27 8 31
B symptoms
Absent 57(68.7) 22 35 18 39
1.07 0.30 240 0.12
Present 26(31.3) 7 19 4 22
Bulky disease
Absent 62(74.7) 22 40 17 45
0.03 0.86 0.11 0.75
Present 21(25.3) 7 14 5 16
The number of extranodal lesions
<2 48(57.8) 21 27 17 31
3.89  0.049 4.64 0.031
=2 35(42.2) 8 27 5 30
Ann Arbor Stage
I+1 39(47.0) 18 21 15 24
4.07  0.044 5.40 0.020
m+1V 44(53.0) 11 33 7 37
IPI score
0-2 60(72.3) 27 33 20 40
9.64  0.002 5.18 0.023
3-5 23(27.7) 2 21 2 21




78 RS (RS2 RR)

539 %

5o BB (560 %) (BCL-2 fHE £ K Ki-67
523k (=50% ) .non—-GCB . %! | LDH T} & (>245
U/L) \EB2-MG(>3.0 mg/L) , #35] (Ann Arbor I X,
IVH]) FITPT 343 (3-5 43 ) ¥ 52 OS R A FI [H 2%
P<0.05(%3) . 0S4k 7~ mPGES—1 1 NF-«B
p65 2% IA /K P L5 Wi 8 1Y OS, mPGES-1 Hl NF-
kB p65 = R IE B OS AR FI R 2, P<0.05, 4 (1]
R HASIE L (E2),

TEER R R A Hr ik W B ge it 2 U IR F
B9 A B Cox LA XU ] U5 455 7Y 114 Z2 R 28 0 7 o
% H & 43 1 2 W] BCL-2 FH 7 2235 (P <0.001) .
non—GCB . 4 (P=0.036) . & B2- MG (P=0.001) .
NF-kB p65 (P=0.026) = 2 ik 42 0S 2 (1) 1l 37
JEfER N & . {HE, mPGES-1 A2 0S ik i 57
TG ®m K 2, P>0.05, 41 8] 22 53 TG i1 2¢ 2 X
(#£3,%4),

3 i #

3.1 FExH

DLBCL ) &4 & e Je 2 0 9% , & ik i ik
T, ¥ M 2R AR5 B S5, Wi R & 5%
SN R R T ST v | DU BN U AN
TR T EEEL S R W &R 3 DLBCL 1Y &
5 mPGES-1 ., NF-«B 78 2 Fh il v 5+
W AR R A . NF-kB Y2 T B A
fTRT A, (B ¢ 45 5% mPGES-1 . NF-«B 5 DLB-
CLIIR R . A, A1 B i 4 BT i oK |
i A1) 2 B BB AL 7 19 DLBCL % 91 mPGES-1 £l
NF-kB p65 ik Kl RS 4, ST Z 14645, L
P4 DLBCL H & B T -

FATHEIEF W, mPGES-1 125 % 14 Fl NF-kB
A2k 5 BCL-2 FHME 3K (Ki-67 & 41k \LDH
VAN R LAy s w7 R L R E o= O 1 o B2 5 ]
X%, #2785 mPGES-1 1 NF-«B 35 5 DLBCL f) fity
AT AR UG, MRS Rk
75 mPGES-1 FI NF-kB p65 2 ik 5 IEAH ¢, #ER
1€ DLBCL "' mPGES-1 [ #3155 NF-«B i {b 2 [1]
A BEAFAE— & MR R (L HAR S T2 AL A AT
Frifh— 0 W SC R A R R IR . A AT R,
mPGES—1 Fl NF-kB p65 {5 235 1 /& ¥ i DLBCL
)OS (A BN &, NF-kB p65 B 250 DLBCL )
OS F ST fa 6 R & #2758 NF-kB 375 5 mPGES-

%®3 ®IIDLBCL E&OSHEBEREE
Table 3 Univariate analysis for OS in patients with

DLBCL

Univariate analysis

Variables X P
Sex

Male vs Female 0.42 0.52
Agelyears

<60 vs > 60 497 0.026
BCL-2

Negative vs Positive 35.31 <0.001
Ki-67/%

<50 vs =50 10.66 0.001
Pathological type

GCB vs non-GCB 11.69 0.001
LDH /U-L"

<245 vs > 245 5.91 0.015
B2-MG /mg-L"

<3.0vs >3.0 16.07 <0.001
The number of extranodal lesions

<2vs=2 3.49 0.062
Ann Arbor Stage

[+1 vs M+IV 10.45 0.001
IPI score

0-2 vs 3-5 7.83 0.005
mPGES-1 expression

Low vs High 5.59 0.018
NF-kB p65 expression

Low vs High 10.61 0.001

*4 ZIMDBLBCLEEOSHZEHEZEN

Table 4 Multivariate analysis for OS in patients with

DBLBCL

Multivariate analysis

HR 95%Cl P

BCL-2

Negative vs Positive
Pathological type

GCB vs non-GCB
B2-MG/(mg-L™")

<3.0vs >3.0
NF-kB p65

Low vs High

8.16  3.03-21.94 <0.001

0.38 0.15-0.94 0.036

3.74  1.73-8.039 0.001

1.99 1.08-3.65 0.026
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1.0 - . mPGES-1 1.0 NF-kB p65
’ ] expression ’ R expresion
1‘ 1 Low 1 Low
0.8 = ‘ 1 High 0.8 Y 1 High
9 ~+= Low— censored ~+= Low—censorced
1 = High—censored 1 " High—censored
306- b 306_' L
s “*'L,_ ] Y
8 e+ L e ————F
0.4 - 0.4
0.2 - 0.2
0.0 - 0.0
T T T T T T T T T T
0 20 40 60 80 0 20 40 60 30
0S/months A 0OS/months B

0S: overall survival; Censored: The patients who had not died at the last follow—up were removed. A : The effect of mPGES-1 expression on
0S; B: The effect of NF-kB p65 expression on 0S. Fig.2 showed the curves of OS by Kaplan—Meier method. Fig.2A showed that different mPGES-1
expression levels affected 0S (P=0.018). The OS rate of mPGES—-1 low expression was higher than that of mPGES—1 high expression. Similarly,
Fig.2B showed that NF-kB p65 high expression was an unfavorable factor to 0S (P=0.001)
B 2 mPGES-171NF-«kB p65 K& %3t & OS KIS
Fig.2 The effects of mPGES-1 and NF-kB p65 expression on OS in patients

1 F #3352 DLBCL I TR A R AR
3.2 TFIEEMLE

mPGES-1J& T 5 ke 2 Wy 5t 4+ e 1 ik AR
WA OC 1Y B8 AH OC & 1 (membrane—associated pro-
teins involved in eicosanoid and glutathione metabo-
lism, MAPEG ) 8 5 1 51, RE B8 5 5 3t K5 i 51 iR
% H2 (prostaglandin H2, PGH2) % 7% i PGE2,
Jakobsson ZE7E 1999 4F B R A B 7E1E #4124
H, mPGES-1 RN SO Kk, 76 B . 5
RNy SN R e A R BN T
5, e MR IR TR L EE N 2 — . mPGES-1 1
DLBCL H 1 2 35 Flli R 2 S, i oA WL SCHR IS .
FRATA 3 3 [l i 1 43 BT 25 SR B, mPGES-1 17 %
i5 T DLBCL, 5 BCL-2 FHPE SR  Ki-67 i Rk |
LDH T 55 25 A1 e 20 i PR 16 300 18 s 79 TPT 3
G347 %, JF HJ DLBCL [ FUS A R & . mPG-
ES—1 10 PGE2 A= 1) & 1 i) 2% o BIR Skt il , HG v 3
BT REPCE2 5 U . PGE2 W] il 5 40 %
T 1Y) EP SZARE 5 0 — R IUE 5 i S 4 i A
T8 AR A R AR O T A i A AR
G R HE R 0 R A R R T AT HE R Y
PGE2 X 41 i A5 < B 52 i N 2 B, PGE2 55 41 it Ji
LW EP ZAREE G 5, vl 3E i R 45 PIBK/AKT i 1%
PR A0 MEAETE T PGE2 (144 10 mT LA & 31
il AKT P B8 T R8Tt 199 7K SF-, 3 775 5 240 i O
T=o i AKT B2 1L , PI3K/AKT i B #0% , XAT LA

VST E E BCL-2 Ok, 5 s &k Kk
JEEDIA S ik, FATHEN , mPGES-1 7€
DLBCL & %1k, ] 6815 T PGE2 & BN, J5 & 71
18 3 106 PISK/AKT/ BCL-2 i 4%, 12 1 bk 12 954 41
Moz 5 A HIRE T, 4 DLBCL R ffir 384 R 22
PERGTE , SECLHUS A R, HARPLE LA R4 A
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