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Abstract Objective To investigate the value on early diagnosis of experimental rats malignant pleural mesothelioma according to
the serum level of soluble mesothelin — related peptides( SMRP ), providing theoretical basis and experimental basis for early screening
high — risk groups. Methods The expression of MPM SMRP in rats was determined by enzyme — linked immunosorbent assay ( ELISA)
and the differences in the SMRP expression were analyzed in different tumour stages, pathological types and the degree of histological dif-
ferentiation. The ROC curve was used to obtain the diagnostic efficiency of early diagnosis of MPM. Results There were statistically sig-
nificant differences in the SMRP expression in MPM different stages and degrees of differentiation (P <0.05). The higher the stage, the
higher the expression of SMRP. The lower the degree of differentiation, the higher the SMRP expression. However, there was no signifi-
cant difference in expression among different pathological types (P >0.05). The AUC value of SMRP for T,, T,, T,, T, were 0. 83,
0.86, 0.92, 0.85, the sensitivity and specificity were 100. 0% , 88.2% , 100.0% , 85.7% , 71.4% , 100.0% , 87.5% , 100.0% ,
respectively, and the diagnostic threshold was 1.90, 4.53, 8.73, 11.97mmol/ml. Moreover, the AUC value of SMRP for N,, N,, N,
were 0.59, 0. 84, 0. 92, respectively, and the sensitivity and specificity were 100. 0% , 100. 0% , 47. 1% , 100. 0% , 64. 0% ,
100. 0% , respectively. The AUC value of SMRP for M, were 0. 88, and the sensitivity and specificity were 75.0% , 100.0% , respective-
ly. Conclusion SMRP can be used as an important biochemical indicator for screening of high — risk population of MPM.

Key words Mesothelium; Soluble mesothelin — related peptides; Mesothelioma ; Malignant pleural mesothelioma

S Bk IS 1E] B2 9% ( malignant pleural mesothelioma,, B H T AT ] e RS RE R BARAE , H 30 53 8 B 22 4k T i

MPM) 24 U 35 62 1) B 20 0 2 O 5 1 0 I

FEAIH K H AR AL 4 VR B I H (81460264 ,81960310) ;5 =
MARET - R ER RN LM RXS LSRRI H
(2014FA013 ,2018FE001 - 041) 5 7 15 45 15 2 vk TLA: {8 BE 4 AR A A 5 5
T4 Y B H (H -2018007)

YE# B 650032 B BH BERL K 2 55 — [ JE IR e 5 2 S AR R

JWIRAEE 3 ST, T {5 4 : kmhandan@ sina. com

.32 .

R FR G R A R S TS e
LW MPM J2 My FEBF 5T B 308  AR s A
MPM 2 167 % % 5112 W 9 5 38 = B, 0 OG0 v 2 R
CT #6754 1 1 ME G 2, (H R 30T B Rd CT AR i 3 e B
TE B LA 5 s A e 0 g Sk — R Wy
TR 25 W2 b 75 0 O 0035 I 3 R 1 5B T 10
BT D7 18] o W) Bz 28— ol 7 B2 (0 b A5 00 , 7 0 JE 1) iz



20209 H 549% 9

BE2EBE T 2% 35

e B

O EUE BB h e RN BRTRTSE &
B TP AE B S X T M R ) Rz R i AR A A, OF HLEB
G35 2 3 A e s BRI R 2 2 Y (] B2 R 3R R
N (IR OIS AN ES S N S S 1 1 (18 2
k= < W77 AT (o O v 1 A NR 0 B B T/ B U
ELISA J5 3545 K B MPM [H] fz 2 R A1 0L, B0
2 W MPM $& {1t B K B S 52 56 SE it
M5

1S %F 4. 100 H SD K B, MEAES 50 2,1l A
R ER K= Y 525 o0, SE5 sh W04 T E 4 5
SYXK () K2015 -0002, 3 F [l Jg B 5 3 3 75 1
LT 4 B & MPM Y, JE3kqs MPM 72 f3i], H:
bR R 21 451(29.2% ), AR Y 37 4 (51.4% ) iR
A 14 ] (19.4% ) o KR [ B8 F 5T B 4 B B
TNM 43 4R ™ . T, 1 12 i), T, 1 22 i, T, 1 30
B, T, 398 ;N H1 49 {5, N, #9 15 i, N, 389 8 f5il; M,
965 4, M, 17 Bil, RS> B 18 g, g 25
B, W1 7 B, AR EE AR AR 45 B, A4k 27

2. 92875 4 R ELISA 3495 I 75 SMRP ¥k
JiE , SMRP A6 I 358 30 £ K b v ol ) 1 I 0 I A 9
FAEBRANA . BRI : Molecular PECTRAMAX190 ( 3%
[E Molecular Devices 2> A ) o 1 H K BB F Pk ifil 1ml,
36 R T, B0 20min, BB ORI, R
XHTARELISAVE | B AR #5 7E A5 Bk e 00 6 v W 15 3k
17, i FH ELISA cale 3K {4 A2 41 A5 o & v B2 R0 A 45

A 20¢ B 20

T 15} st

E £

£ 10} £10

= =

= st = st
0 0

H b v il AT Rl UR 0 A KRR T A (] 09 5 A BRI R]
S TR AEAS H SMRP )& o 0 M A [ 23038 A )
i BT AR o AL R JE MPM. 1) SMRP 335 22 5+

3. 480 A 07 ik SR T SPSS 21. 0 Geit=A#i i X ¥
PTG 3T o T BORER P £ AR 22 (v £ 5)
Fon A LERCR A7 22 90 M, U B BOR T LSD K
B FUH 5 R 2R E AL #2670 Hr SMRP 12 4%
AE, L P <0.05 HZEFAGI#E L.

& X

LANTE 7339 MPM A L SMRP 33k - AN [A] 73 40
MPM (4 1fiL 3§ SMRP 23k 22 57 L BOR ¢ 8l F A 5
ZESFA G AL (P <0.05), BE#H 70w,
SMRP RN (K 1,E 1) .

%1 7F[E TNM 5 SMRP %£i%%# & (x s, mmol/ml)

awili] SMRP ik t/F P
T 539.55 <0.05
T, 3.23+£0.74
T, 7.95+0.52
T, 10.89 £1.00
T, 13.87 £1.35
N 32.41 <0.05
N, 7.17 £2.91
N, 10.82 +0.57
N, 13.63 £1.32
M 5.67 <0.05
M, 8.14 £2.98
M, 13.63 1. 15
C 20¢
E: 15+
E 10}
=
=l
Nl NZ 0 MO Ml

1 MPM A [E TNM 43 #1#) SMRP R ikt E
AT 5p85B. N2y ;€. M 23]

2. KN [E e R O [F] 43 A6 B BE MPM /) SMRP
Fik: 72 5 MPM Hr, bz AU 21 5], PR JRE RS 37 4]
TR A A 14 {51, A [ 55 31 2SR (9 40 W] TNM J3 3 Hb A
EREGITFEX(P>0.05), k54 45 4, &5
b 27 §] ,SMRP KL LL#K, Z R A Git#E L (P <
0.05), % 4> 1k 41 F ¥ SMRP % i& & (11.47 =
2.35mmol/ml) B W & T & 70 b 4 (6.29 =
1. 73mmol/ml) ,

3. MPM Il R 731 v SMRP 235 22 5 LU . MPM
AT I PR 43 ) SMRP fy £ 35 & o B 4 3.65 =
1. 05mmol/ml, FF#f 7. 52 +3. 36mmol/ml , B }HH 13. 57 =
1. 13mmol/ml, Fb 3 R 5 22 4, WS Lb 32 | 1 LSD
B, 2R A5t E L (F =341.63,P <
0.05) ,MPM #18) , SMRP 3K £ B I

4. SMRP X A [7] 43 1 MPM (1) 12 Wi 2 € : SMRP
Xf MPM T N M 43 L3¢, 2 R A Gt 2 B L (P <

.33 .



J Med Res,September 2020, Vol. 49 No.9

0.05), X MPM T, #] ROC ik T AUC =0. 83, ff*
e A8 2 1. 90mmol/ml, FBURE SN 100. 0% |, F5 5314y
88.2% ;%] T, #] ROC HiZk T~ AUC =0. 86, 5 1 i A {4
2 4.53mmol/ml, £ 2% B h 100.0% , ¥F B N
85.7% ; %} T, #§ ROC i<k T AUC =0.92, HE G A
{H 2 8.73mmol/ml, /& & K 71.4% , ¥ % 1 R
100.0% ; %f T, #] ROC {4k T AUC =0. 85, FfF 1Ifi
fH 2 11.97mmol/ml, i K )JF H 87.5% , ¥ R kN
100.0% , % N, #§ ROC ik F AUC =0.59, f sk &
A 100. 0% , B: 5544 100. 0% ;%7 N, #] ROC fh £ T
AUC =0. 84  fUE N 47. 1% , %5 5514 100. 0% ; %}
N, #§ ROC Hf4 T AUC =0. 92, f )% )& 64. 0% , FF
SR 100.0% . X7 M, #] ROC Hi£k T~ AUC =0. 88,
U 75. 0% ,Fp 50 100.0% (%£2) .

% 2 SMRP X[ MPM 4 #A £912 i i (&

M AUC R 55 LT
(%) (%) (mmol/ml)
T <0.05
T, 0.83 100.0 88.2 1.90
T, 0.86 100.0 85.7 4.53
T, 0.92 71.4 100.0 8.73
T, 0.85 87.5 100.0 11.97
N <0.05
Ny 0.59 100.0 100.0 -
N, 0.84 47.1 100.0
N, 0.92 64.0 100.0
M <0.05
M, - - - -
M, 0.88 75.0 100.0
i

P ) 1) B 968 LA LU B2 T IR R
TPEA B VAT RO AN R A A R R TS 24
Ao PR LA A o ML AR 1 A RN A AT 2
55 % B, MPM F 5 B0 N K 2 4 A B2 52, 10 4 A
IRIAAR K, TT 35 20 ~40 4F | B % 50— BTG AT 0T i 1R
IR, HY B 0% B | B U S R 22 ) o
RS0 , O PN 9 W 22, 1 T A R i T 7 s . A
TG IR A0 T v e 30 T 4 AR A A ) G A
R EAE R A9 ~ 14 A RS GE
7 MPM ] B 452 2 0 2 0 2 A 00, OF ) W) I ke 3
T et B WU o DRI X A A A R 2 o 0 5 i ATt
PO A 02 W EAT T I R (o Y e el
B S 1t TNM S0 % T 20 47 Msg i2 W7 a7 UG BA
RSO, AR R S HILL CT w1k S %,

- 34 .

AR M CT & R BUIE &, 6 F W2 Wi 5 A K.
DRI i 42 85 CT A6 A B 1k 2 B L T 1k 2% 301 o 2 000
MPM 2l 5 1 I 114 5 K Bk bk B 3 2R 0 4 R 1 &
J& 3E A A W A A 2 A AR W AT RE O B T2
MPM 4 {15 i B

H F7AE 4= AR 2 bR & ) 58152 W MPM 2
WFFE A IS, b ] B R & H AT oS ) 2 A P
PR Z— WP 25 W8 BRI A] i T2
MPM [y — 2R S . NI e RN, B
BEFR Ry AT ) fe ARG T, 2 — B SR IR 7E 8] B2
21 el 1% ek 928 240 2 TR B0, A G NF - kB R AR A
I A A G T, R EA AR - 6 KT A
HETAF 58N Ry B 2 R ol g 5 R e i 5 2
AIRTE S, 5 R o 38 R g B e A o, v AE Sl —
Fh UG 45 b VA 9 78 E JB T XA T B R
{HAEX] MPM i) j 25 3R 3k W 5% v, i AR 7E AN D 4
WL, A WF 58 00 B s BRI L g 2L 2 P4 () R 36 AR
O, (H MPM 525 t0 B0 s RO 22 ) rh e 19, BT LA 43 A
Jig s AR B SMRP X FLHR 12 e MPML I PR & AT g
R, N i Jeg 2 21 PN ) B 25 3R R R FT 2 T B A
Ko WABIEIN S SMRP 15 MPM 3 J& | S 7 R 2
IR P A7 A S, (EAL A WSS B SMRP K- 5 Ak
FEAEBR R R E " PRI L SMRP 26 ik 7k F 3K 43 7
MPM L5 W Al ki % U 7 B SRR AR T AR
HEAL B B 58 1 — 20 43 H

AR LT A5 S KB MPM AR B, B CR
MPM gl Yy A5 R FE AT BIF 5T, X6 B 98 AN [) 0 31 AN [] 9 2
KA RA 4 46 F8 B2 9 SMRP 33K 22 7 i 47 R G if
5% Wit BFSR KB, AR 4315 MPM (%) SMRP 3K ik B
AR AT N M 4039950 5 Ho 5, SMRP 25 5 8
G2 X,y SMRP 3 5k A 5z e iy i g 43 1,
RS BE S 5 M A K B SR R, v] o R
W2 W 0 R S PR AL B AR B o B R 0 30
5, SMRP 2 3 5B 27 3 20 4 0 1 3 SMRP 9 %3k,
XA A A 2 S B R fE A HE AT R AT O O A 2 e,
HABEIGKM M. id ROC #H £k, 15 i SMRP
W2k MPM 1 2 2% B {5, X & B 2 i B AR 2
MPM 43 3] i) & Ak 46 b, B LG K B, 53
SMRP % 1% 55 B R 1 56 2, % B0 () B 25 704 g
MPM SMRP [y % ik i tb B 22 S LG4 3 50, Ui
SMRP 2 ik 55 UK B 6 56, X 5 Z BT 52 19 45 5 AR
[F], 400 AT R S PR A A AN R S, I TR 2
WS RAUESE o BLAM o A AS W) 43 A6 72 B2 ) MPM SMRP



BE2EBE T 2% 35

20209 H 549% 9

-

- e s .

T, 254 Gt 28 30, K206 MPM ) SMRP
FAK G, o AR AR bR A Y S P, 5 IR
H5E A0 M =2 18] 11 22 S oK OB PR AR R B, U B
SMRP 2 1k Al ] $2 Kz e MPM (14 3% 5 %, [] Bsf s 7]
AESR /AR i SMRP 3% 2k 1 00 1 W 1Um B A7l 47 1 .
EAHI TR X K Bl MPM, AT 50 45 21 1 AN E T
AN MPM, T — 20 Xt MPM 83 1L 75 (1) SMRP 3%
BALAT 3 o

Li BB ik, SMRP A Sz i il R o0 301, AR 4l i i
SMRP ik a] B MPM 7330, O HL A A1 A %% 5
(1 =i fa AR L UT 0 A 2 W MPML 2 16 B 4K 4l B 52
K FE Al

2% 3k

1 Pass HI, Vogelzang N, Hahn S, et al. Malignant pleural mesothelio-
mal J]. Curr Probl Cancer, 2004, 28(3): 93 - 174

2 Van Schil P, Van Meerbeeck J. Malignant pleural and peritoneal mes-
othelioma: clinical update 2018 J]. Transl Lung Cancer Res, 2018,
7(5): 505 -506

3 ERPR, U, BURGE. SCEe kR K N B ) B A CT RS
S BT FRAIT ST (] I R AT 2 2% 5k, 2008, 27 (4) : 547 - 550

4 Hassan R, Remaley AT, Sampson ML, et al. Detection and quantifi-
cation of serum mesothelin, a tumor marker for patients with mesothe-
lioma and ovarian cancer[ J]. Clin Cancer Rev, 2006, 12 (2):
447 - 453

5 Demir M, Kaya H, Taylan M, et al. Evaluation of new biomarkers in
the prediction of malignant mesothelioma in subjects with environmen-
tal asbestos exposure[ J]. Lung, 2016, 194(3): 409 -417

6  Mundt F, Nilsonne G, Arslan S, et al. Hyaluronan and N - ERC/

mesothelin as key biomarkers in a specific two — step model to predict

10

13

pleural malignant mesothelioma [ J]. PLoS One, 2013, 8 (8):
€72030 - 72041

Ho M, Hassan R, Zhang J, et al. Humoral immune response to me-
sothelin in mesothelioma and ovarian cancer patients[ J]. Clin Cancer
Res, 2005, 11(10): 3814 -3820

Berzenji L, Van Schil PE, Carp L. The eighth TNM classification for
malignant pleural mesothelioma[ J]. Transl Lung Cancer Res, 2018,
7(5): 543 -549

Chapman A, Mulrennan S, Ladd B, et al. Population based epidemi-
ology and prognosis of mesothelioma in Leeds, UK [ J]. Thorax,
2008, 63(5): 435 -439

Ledda C, Senia P, Rapisarda V. Biomarkers for early diagnosis and
prognosis of malignant pleural mesothelioma: the quest goes on[]J].
Cancers, 2018, 10(6): 203 -215

Scherpereel A, Grigoriu B, Conti M, et al. Soluble mesothelin — re-
lated peptides in the diagnosis of malignant pleural mesotheliomal J].
Am J Respir Crit Care Med, 2006, 173(10) . 1155 -1160

Arnold DT, Fonseka DD, Hamilton FW, et al. Prognostication and
monitoring of mesothelioma using biomarkers: a systematic review
[J]. BrJ Cancer, 2017, 116(6): 731 —741

Bonomi M, De Filippis C, Lopci E, et al. Clinical staging of malig-
nant pleural mesothelioma: current perspectives[ J]. Lung Cancer:
Targets and Therapy, 2017, 8(8): 127 - 139

Linch M, Gennatas S, Kazikin S, et al. A serum mesothelin level is a
prognostic indicator for patients with malignant mesothelioma in routine
BMC Cancer, 2014, 14(9) . 674 - 680

Hollevoet K, Reitsma JB, Creaney J, et al. Serum mesothelin for di-

clinical practice[ J].

agnosing malignant pleural mesothelioma: an individual patient data
meta — analysis[ J]. J Clin Oncol, 2012, 30(13) . 1541 - 1549
Saeki H, Hashizume A, Izumi H, et al. The utility of serum N —
ERC/mesothelin as a biomarker of ovarian carcinomal J]. Oncol Lett,
2012, 4(4) . 637 -641
(M H BT . 2020 -04 -07)
(& | A #2020 -04 - 11)

(L35 26 1)

6  Kremer D, Akkermann R, Kury P, et al. Current advancements in
promoting remyelination in multiple sclerosis[ J]. Mult Scler J, 2019,
25(1): 7-14

7 Guo F, Lang J, Sohn J, et al. Canonical Wnt signaling in the oligo-

puzzles remain[ J]. Glia, 2015, 63 (10):

dendroglial lineage
1671 - 1693

8  Fancy SP, Baranzini SE, Zhao C, et al. Dysregulation of the Wnt
pathway inhibits timely myelination and remyelination in the mammali-
an CNS[J]. Gene Dev, 2009, 23(13). 1571 - 1585

9  Fancy SP, Harrington EP, Yuen TJ, et al. Axin2 as regulatory and
therapeutic target in newborn brain injury and remyelination[ J]. Nat
Neurosci, 2011, 14(8): 1009 - 1016

10 Feigenson K, Reid M, See J, et al. Canonical Wnt signalling requires
the BMP pathway to inhibit oligodendrocyte maturation[ J]. ASN Neu-
ro, 2011, 3(3): €00061

11  Lee HK, Chaboub LS, Zhu W, et al. Daam2 — PIP5K is a regulatory
pathway for Wnt signaling and therapeutic target for remyelination in
the CNS[J]. Neuron, 2015, 85(6): 1227 - 1243

12 Preisner A, Albrecht S, Cui QL, et al. Non - steroidal anti — inflam-
matory drug indometacin enhances endogenous remyelination[ J]. Ac-
ta Neuropathol, 2015, 130(2) . 247 -261

13 Yuen TJ, Silbereis JC, Griveau A, et al. Oligodendrocyte — encoded
HIF function couples postnatal myelination and white matter angiogen-
esis[ J]. Cell, 2014, 158(2) . 383 -396

14 Lie DC, Colamarino SA, Song HJ, et al. Wnt signalling regulates a-

16

20

21

dult hippocampal neurogenesis [ J]. Nature, 2005, 437 (7063 ) :
1370 - 1375

Ortega F, Gascon S, Masserdotti G, et al. Oligodendrogliogenic and
neurogenic adult subependymal zone neural stem cells constitute dis-
tinct lineages and exhibit differential responsiveness to Wnt signaling
[J]. Nat Cell Biol, 2013, 15(6): 602 -613

Hammond E, Lang J, Maeda Y, et al. The Wnt effector transcription
factor 7 - like 2 positively regulates oligodendrocyte differentiation in a
manner independent of Wnt/ — catenin signaling [ J]. J Neurosci,
2015, 35(12) : 5007 -5022

Fu H, Cai J, Clevers H, et al. A genome — wide screen for spatially
restricted expression patterns identifies transcription factors that regu-
late glial development[ J]. J Neurosci, 2009, 29 (36): 11399 -
11408

Fu H, Kesari S, Cai J, et al. Tef712 is tightly controlled during mye-
lin formation[ J]. Cell Mol Neurobiol, 2012, 32(3): 345 -352
Garbay B, Heape AM, Sargueil F, et al. Myelin synthesis in the pe-
Prog Neurobiol, 2000, 61(3): 267 —-304
Tawk M, Makoukji J, Belle M, et al. Wnt/beta — catenin signaling is

ripheral nervous system[ J].

an essential and direct driver of myelin gene expression and myelino-

genesis[ J]. J Neurosci, 2011, 31(10) . 3729 -3742

Shackleford G, Makoukji J, Grenier J, et al. Differential regulation of

Wnt/beta — catenin signaling by Liver X Receptors in Schwann cells

Biochem Pharmacol, 2013, 86 (1):
(M )= 2020 - 01 -03)
(&l H . 2020 -04 -26)

- 35 .

and oligodendrocytes [ J ].
106 - 114



