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A Review of Mesothelial Cells and Their Roles in Peritoneal Adhesion
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Abstract Objective: To analyze and summarize the characteristics and functions of mesothelial cells and the
formation process of peritoneal adhesion and to discuss the role of mesenchymal cells in peritoneal adhesion
comprehensively. Methods: The literature related to mesothelial cells and peritoneal adhesion from January, 2018
to October, 2021 were searched in Pubmed, CNKI and WanFang databases. Such key terms as“mesothelial cells,
peritoneal adhesion, postoperative adhesion, MMT, macrophages, anti-adhesion, and mechanism" were ranked and
grouped randomly and searched, and 53 pieces of literature were selected and summarized. Results: Mesothelial
cells are cells distributing on the surface of peritoneum and have the characteristics of both mesenchymal cells

and epithelial cells. The healing process of mesothelial cells is different from that of epithelial cells and follows a
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"bimodal mechanism". When the peritoneum and mesothelium are damaged, mesothelial cells recognize various
inflammatory responses through different receptors, release a variety of cytokines, chemokines, cell adhesion
molecules, growth factors and other inflammatory mediators and induce the proliferation, differentiation and
migration of themselves and other types of cells such as neutrophils and macrophages through autocrine and
paracrine pathways. In addition, mesothelial cells could reduce the secretion of tPA and increase the release of
PAI-1. At the same time, the mesothelial cells are transformed into fibroblasts by MMT, which produces a large
amount of fibrin and collagen. What's more, collagen forms and mechanization eventually lead to peritoneal
adhesion. Conclusions: Mesothelial cells play a key role in peritoneal adhesion. Materials or drugs that can
promote the growth of mesothelial cells, inhibit their MMT, promote the secretion of tPA or inhibit the release

of PAI-1 can be found to improve their efficacy in the prognosis of adhesion so as to reduce the incidence of

postoperative adhesion complications.

Keywords: peritoneal adhesion; mesothelial cells; macrophage; MMT; mechanism

18274 Bichat!" & UCHER T [0 K2, 18] fe 2431
TEMRES | RS CoERBEERTH B B2 R B R TRLEE
R, HEZIRe Ay — R AP R ARG
DGR, T NNEE S, WK N
Z RN EESE . ZH R IR] B B AR BRLFR R 1) B2 e . %2
iio/N B A =S (EN il N = S 51 e S w21 )
AR BN B AN BB IR ] 78 5 h [R] 22—
HANLRIZEE L, I EAT R A R i 4 A A 2
F L T/ ik . FERCERG B . 4R SR
F T TR,

WFoEIZE 0, 1] B 4 e I A2 4 R T
EVEM . bRGEmLOER S, B %A
My AR B2 0 X B, iR S B EE
5 A, EAMUGE S OBk A
A3 3 DA TR ) g A5 < UL, RIS i 2%
() 4 M3 FE T ) O RS, DA K L FR TSR A T8) B 20
MR A S5 1 00, 19194 Hertzler WL R, A8
i REEA A3 T AR /0N, i A A [] — B 1] Y0 [T PN 7
Ho XRUIEBEEA MR AEALH] . WhitakerFl
Papadimitriou Ay, ANSEME IR G5 EAAR /N, 45
1300 25 1 () i 248 i 1 26 5 1) 43 11 o i 7% B AT i
G WRBE AR, IBA-5 A A S8 sl AR X )
(i) Kz A 384 A= A A Z 5 Ak o PR EAN T I Rt
KN, RIS B 232400, ) B 240 Jfd i) 5 B
PRI, 1] i 200 M 1) A e R e A A 0 ) 24/ N
A BRI T o R ] K Ak, RS
BRI R RS, FES~TRMNEM @A . FrllRE
RERAEWPRT BT ARIGNS~TRK, B HEEE

zhgysh

F1%9 ) Bz 4R LT 1 1 18] B2 A RS ARL 977313 R M R 32 )
PRI
2

TEIEF BT, B RE— T HAHA2Z
SREAETER . SRR TR AL I i A
SR BRIR, AN AR e B
AN R A EERIAR L R A R RS
AT A BT SR, 7SRRI, B
A 220 B4R PT AR NI M 045 31 ) Rz 240 i
HE A T LRI AT A S | AR 22 A
LRI, BT TARBRIE IR

TF1] B2 200 4R AL 1 — 4 D 9 A Rk B g O 3 o
B, BRI AR . RS SRR I,
M EZ A REA Y s . PUSIRE | RAEFIAH
GUBSE . BRI LFLEE AR ARG B2
2.1

[F] 1 200 L R 43 M e SR B R B R Bt L ™,
RIEAR GRS — RO IR R MG ER], AT LA A s
B, B IRER R MR, (e kAR (A
Pz s R SRR 20, R R AR A3
WP Z S EZUEE W RIR, e et B2 AR
R BRI 9 75 T AR T R, ORI A s
VB B AT TR 53 4h 3B R bR AR
RS RIOT T B O 2, ek IR AR T
[F1] Ji2 240
2.2

IF] Je A BAT K R4 B0 - A i e B
Uk, QUSRS . PRI AR AR
(] B A — bl i, M . i

TS P &) b b



1400

2021 12 35 12

AV LA TR AR A AR 2 2o s (1 i ) Bz
MBI R A & T R ER %", Mo
E LA RGO, B PR )
FIVHE 1E FLfr (BN MRAR SR, (RIS i i SOk B A
TRETEMR A, X R LR ERTE R — 2
M BIIRIZ, R AR e AR A A
B [ s

T2 B X () Bz 200 B 1 1 A 46 8 49 B2 J2 R i
L1050  BEINE R AR, 4 S IR Y s
O AR, DRI SR e 32 B Tl i
Yis YEREIRIS R A . JORE RS

A B . PR AR R
) A FRARE T A AN AL o AR R I PR A 25 4 2
LU, HgR 2 s s, EREBas
A RE, SRR, B A K
(8 A A o711, RS B RS i
OY B FL AT AN, B AR F e e S R
IEARSEM, TR vk BE RGN 5 T DAL T 2 (T
SRR, ISR T XA PR BIFSY R I
YEWREESEATA PN, e RRBIR K, 7E5H
10~ 15 KM B AR GK L AR a8 B A
MEE, G| RE R G B AR — A ]
BRI BER, (UGB o A bRt &3k
s, fR)Z ARG, T B T BURAE T
— 5 R LURNIE
2.3

NATTR B, P40 19 100 Jiz 2 T2 Fifo g 440 Rl B
(AR IR, A S IR ) B 200 B A 2% 1 0 7 2
HOIA K Y B R, A By 1k 1 i ygg 440 it
(RGBT 22 I Bz R Te) 7o 5 oF T 64 S A A g 1
F Ik KO 1933 W TR 32 AR C D44 IEE G L
T, TE) B 2R3 0 B T R AR,
w4 Vi 8 3 W SR IR 5 RS A M 2 S, AT k£ e
S8 45 5 1) Bz A0 M 2 T )3 B SRR . T A R
WEVEIS , IR rh i T 25 85 B J5 I o 348 o 1T I vk
P i, ) B 40 1 RS B FICAM =178
RIENTTIL-18 . TNF-a . IL-6FIE THZE- v
(IFN-y ) BRI _E3a™,  Sa0E] K 240 S 42 A
AMMLAI LR ( Extracellullar Matrix, ECM ) #5%,
i 240 it T A ok 5 2 B TR IO 104 ) B 40 i
ICAMs A ERECM L. PRI, 1] 57 40 B B 4k
) FZ AR 1 P ) 9 ORI A I, (HSE B A0 T T R

V@ORTR Y i\ ARVACEUTICAL A

S e e 2 X 1] B2 PR B

X A BEXS W I AR = AR . BRARAE TR
PR B L 22 BRA B IR, IR ) i R
SRS B , XAt 1 e Jed 248 -5 1] Bz 2 1 ) 5%
MRS &, RS R BB BRI IR T
2.4

g6 200 1 ] LARRE 45 A o) B2 4 |, X2 T
RN B [ ] S AL R0 b, s |,
[F1] 2 4 A Z2 RSO 32 AR, Al dfiol e 32
. H RS & R ZIK . RIG - M2
PRFCBIBEE RAEZAR, EATREVUN AN . EL A
o BE S W) AR T IR 2SS, AT R S AE
I, GURRIEIF RS eI 19 Az

V] 2 240 B 308 3k 3 00 5 o A 3 4 58 1 2 B 7
Y. Bl g A KR BIPIIRER
FIFTFN R ZR | WG PR ARG R4 DAL LA 2
JL AR 5 43T 20 0 4 S A RE LA B IR G
5o B PR AR A v PR 20 R B A 4 i
BEE A IR, R A A LA = A
IR By SRR A R A E A0
RAEMEEER; B AERKE T, i/
WATHEAERKE T TGF-8 . HHMARKK T M
TRl AR L IL-65 420 B 2r Wb ek ) &
(A AERE >,

(i) J2 20 JE fi 5 B 438 R e Dt L T2 S Ji
IV I P2 1 . SR EE R O RZ R i 2R
FHAEECM 720, JFREAEHG X 28 p A 2Lk S
RN ECM BT ALY 52 A 44 . TR SUB 52 3
i, BT A g3 A R T 4 R 1 il R 46 R 2 1
ZH AU ) LA S A I TGF - B 396 M A 8 35 A 1+,
WA% O B (Decorin ) FlIBUBE4E 2 11 £ 0
( Biglycan ) P82l JH T ECM P 54
2.5

N JE ] B 4189 ( Human Peritoneal Mesothelial
Cells, HPMC) fERIk FEALH AL S 1
For 7R, SRR, b4 DR T
ICAM-UEHPMCE B HUE I EZ B 70 7. 2R
(), HausmannZPHIER, TFN- y F300 A 5 )
B A ARSI AFTERY T B0 T BB S CD4+ TN g4
BE, FFWAIL-15, —FPTERAE AR R RS ),
B 20 5 40 S 2 ARG TG

zhgysh



2021 12 35 12

1401

2.6

P B % M T R) R A R T A M 2
T, JEHERIMEESEMGER A E S H F. FiER
G ARG Y) ((—=PA/u-PA ) | LR
PG4 7] ( Plasminogen Activator Inhibitors,
PAL) | ZFVEBIE LA . £T Vi S )
AT LIORE T 1 8 £V il L 2 A S A7 1 P R 2TV it
Ry i S o Ea o e N /el |
MR B tPAFIPAT Y BRI . M R,
TGF-B 150 F KAk, (NI E] B2 240 fLeP A5
W, PAI-IREIUE 2, BUELHE RG T, 274
R AREARAEIR , K 2 4R P DORRIN & AR 3%
2.7 -

1) Jig 240 JL ey e 22 A A T RE R S i P A
H O MRA, KR - FEFU AL ( Mesothelial—
mesenchymal Transformation, MMT ) . WFaE 3
TETGF-B 1. A EKHF (Hepatocyte Growth
Factor, HGF) . F 44K F (Epidermal—-
cell Growth Factor, EGF) SFHRZEMEM T, I
S A] B 20 0 o ol T A A0 L AT TGF- B LI
S RE [z 40 22 A MMTR S T Smad 2/3 15 5
B, R A RRAE S A0 A A AR -8 T E -5 2 R
F (E-cadherin) F£iA T, FiULILsh & H
(«-SMA) . TR, BT 4edn s s e
( Fibroblast Specific Protein, FSP-1 ) LSRR T
Snail Fi5 LA, IEIEE I FRIAAAE,

3

F W 2 i 28 50 22 B A= s e W 5, 2550
EUZE RN, EREFIDETSIIRER | /AR
AT E =R CEEN BUF B RAE ;B
ABEIM N FEH A B SRR ER—IEH B
DA P 2T Tl D VB ) T PR R R I R B
AR WP VAR B, RS R 2B A B
APERIP A A5 O S I A s 4 ] AR R
TERRARAL, TEM “EREdiff e, BRI
P ARATURG %

AR A58 1 5 T i 200 e 85 1% SR 388 PR 3R 2 AR
A e RATAE R TROBE . WT5E & B,
ARG R, B A B B, R
Y v P AR 200 D 5 200 i R BT IS o8 ) A e v ke
FARAERT o W A 3 o AT A A T B, A
Wi U8 T 0 P PERL AN, R RS B8 AR AL R 4

zhgysh

PR PERR. B WA e Ak A 1] B g™, {5
B B 4B PR 7 RN A K T RE i P R 8 4R D
WARHEDY, E WA AR R 2k
O 7 128 7 N o 11 AN 1788 A £ N v e 1013
A E R, BT RN AR M UE R X
] Je 4 22 4y B4 A R E Y BRIk, w4 i
Ik SRR B R A L B e SRR A b R A E R

JiANE R AR AT DL A WAIL-1 . TGF-B .
TNF- o 55 RAE BT 47 0] K2 A D B, X mlfig 2
sER b IS P eus 7 et (=3 S I R ¥ vied i )
AR AR A AR P -, — B RBE A R]
gt R T R S =R ) IR Y Ao
4
4.1

AR S5 RS % — B R B A R R )R
FRAE, s TR NG Ko AN R R A s il 3
iK90%LA 1o Horr, P B A A v R R T 3
B RAR R & b 29 074%™ 108k E i AR5 12
PENG IR . IR B0 A AR N 20% ~ 409%™ TR 4
A SRR PR s sk AR . B AL
FEIEYS . B RN . A% ZIRFAR
PRIXE DL K 45 At 250 B ) A4 P B L AT
EROITN = IN T T

SR 10 & e SR 2 R A &, WIS
JERL . B TR SR, IS Y . AN K
YLREANE AT, KERIR . B AEeE i
B WAMESRYAR, VUL S0 .

JE SR A e, A % R B 440 it B AT 4 A
E (VB Tp s E b o S0 LN 16152 1 B
W, LFRIfly, KRELGARERDR, —Haer4edni
RIAAHLL, RGN ZMR IR
4.2

P48 /INE P, HRRSE A T T] L LA W 40 Sy
FHREGAR, W48/ IR, 00 AR
) B A %2, 2930%~60%" I Al EF T DNA S
o 254~ 7 K, NE SR T8 340 L2 R) Kz 4
ML, ERELRAEI > . RISHE8K, Al I Hla
RAELEZ

B 5 08 2 AL G R e (BT, B Ay
A ) L BRI, M. LR BT R, W
1o JERGE M P= A R T - AR 105 5 A2 2
I, IR R RAE RN, 2 RA FANIL-1

IS P &) b b



1402

2021 12 35 12

ICAM-1, TGF-B 1 . TNF-o 23, 542551
YA PR AN . PRAZANAE . RERANAE . oA
g E e R R X VAN I i ez A X e
MOBERRTAN 2= . BOIK . S H A A, 5-R 6
WA A TG R T, OIS IIRRSE . AMA R GEAN
BEMARSGE, M EEMEE, & &2 4EE AR
B, REAgEENRE. TRERBRESRT, 2
R PURRTE BB P R i ], Jd e ] Bz
A R A B AR T il & 4TV RGEE T s R 4T 4 2R
HPEARG3 dINBEREMRI I, 21557 dib) 22584
Ao SR, AARIER mA AR, A AR A T
PR RA, A OF KR PAL-1, TTtPAS I
RV, G 200 0% 2T 35 T S 4 0 st il 2>
HE— PR, PRSI RETE R, AN

1

Mz B SeAi e, KRERIFEN . d4ERE
HAEECM A FULEL, HEREI J 400 & A= MMT,
- B ARSI [ AT AR A M RE S TS S L R,
SREANM Y B TR, SN L S A — i
BEGAEE AT, 25, LEARLT LR
T A 22 2RI, 4 ~ 5 dak6 dIFIR &
IS Ry N0 A S B 5 i - o ¢
S, Horp, AR AN A L A R bR
FI . 2R R (U R2 AL I R S AN L i 2 5
W DR TR AR, B AR M4 K A B T AT 2 R
o SR . LAY . I . ZI4nE
1L/ LA B A0 MR TS 21 R i 2R, R BT I
X 7 2% T 22 [8) ) 7Kk AR 3

e

lIIN=gid

YL FIpLAL

ISz 8, fie A it
SR, HIERIEANE
AR S BT AL,
R RN Fmg
AN AF RO . 21
JHE S TG A M, %
KR GE . AMAE R
BRI, / FERSE,
M PR, &
GEE “HELE SIS
HRRAMIB

FUMEZRNL 5] B 40
TESAEA R T
KAEHE, HIREZ4N
A A T A F) A B
BT B LT 4k 4
T, SN
AR I I A R
U o

[A] K2 240 Jifg /2 MMT i 72
T2 3 IR A LA A
A K A F (Vascular
Endothelial Growth
Factor, VEGF) , £k
MAEAM. 5 A& T
BLIR IR, N A
HAE TR R 4 1M A A
DAL B 200 S o) RO ) 7%
3l HFEIHE B A I
B TR AT YA
i 53 0% TT 2 g i A
[T, ZH R AR

JRETAEAR ML 2
SrUHTIRIRE A,
LRI WU IR LT 4, Al
2T 2 240 M 5 10 2 o i
JEAE L LA LA K
200 B S 2 R R
A I L IE ik
ARG o

5

5.2

TE T it 1 18] 52 20 B DA KRR RORG 2 & A i ML
Jei . ATLLE A A BB A A . HATR
B 7 vk R TFORE T . N B RS AR
M FHAT 2 AR £ 259 . v 245 T B LA % [) 5z 40 g
M
51

S B M AR TS5 AT
HALFEAR A, W NFARANA, Kanibi, PRFF
AR, BT, SRR TR ], R
FRABIFAR, BAAIE R 4.

PEH P

77t 3252 o e 2 K sz A0 ) R T B T, R S A A
LRI AE [R5~ Atk S 75 LR P RCR: , B[] B
JZBRBRE e, T FH I PR _L I A S5 R 2 A4
WHTTE . TR B TRIR S A Al R IR e
AT A= W ot 9 A 1 2 PRI K B - 5 4
WAl FERMEHADA . kI, S0 T 4EAn AR
KA B AR o 2 W T e ok ) B A1 P B
ERp Ul TS STibuRlE ML (i R ikt ay =g Uil ib)es
5, M AR A, (R R AR A A S
RN REERHOR . WU BRI 2 T B 5

zhgysh



2021 12 35 12

1403

DL AT 2 4t (R AV AL 5T, 38/ F % [a]
B AR SR .
5.3

AR, KB — s 2 B B A &R H
Bl # B A PR YA A HITCR- B 14
il ) 2 A MMTH% AL 35T o FF e BT mT L 1A
TGF- B 17 1k Y [H] Kz 20 A 73 b t— P A ) 7K ~F-, T 14
HAP P AT- 17K o 85 B H TRl B4R T
Smad7, i F#Smad7(¥Feik, I Smad2/338
Ak, FHBHE S b A PTG - B 15 A
JE RS TR K A MMTIAVE . 7398, Wt/ B —catenin
HTGF- B 1/SmadsfF 5B Z WA ETAEH], B
FKIPY ) B LLEE Wt/ B —catenini® B
TWnt/ B —catenin 5TGF- B 1/Smads 22 [A] A HAERL
N, SEIE B —cateninf TG AL AN HIMMT .,
5.4

fi1] Jz 4 RS A L I FH T M R AR N s A
B o SR, ) B AR T 1) R S W,
R R EAFTEGG , R
6

JUAE 45 M B R A RE L TE S S B8 IR S
B, AHRIm RN A A B I BEES, REZEB Rl %
PR AT, BRSSP
TR, A F0ET A0 BIRS 2 RRAE I PR A FH v & 81
TADRE, T PasrsiRbERE, &Y
A& HMEESARE, B &6 0 N5
FAMENTT R . FEF IR A MRS T 8] B2 40 AE
[ RSO & s AN AT A )5, EEXT B AL
A AR T[] 1 200 B %) 145 8 266 AP ATL ) 207 7 SRl M R
KA e, FHRGE G ) R A G5 . i
MMTHE AL . A 1 ] Bz 40P A 43 Wb sl 10 i) HEPAT-1
BRI L sl 25 I B AR % B B sl /P RB UL L
NEAREI 2

[1] Whitaker D, Papadimitriou JM, Walters NI. The Mesothelium
and Its Reactions: A Review[]]. Critical Reviews in
Toxicology, 1982, 10 (2) : 81-144.

[2] Errandez— zquierdo A, Navarro-Fos S, Gonzalez—Devesa M,
et al. Immunocytochemical Typification of Mesothelial Cells
in Effusions: In Vivo and in Vitro Models[J]. Diagnostic

Cytopathology, 2010, 10 (3) : 256-262.

zhgysh

[4]

[5]

[6]

[7]

[12]

[13]

[14]

Larocca PJ, Rheinwald JG. Coexpression of Simple Epithelial
Keratins and Vimentin by Human Mesothelium and
Mesothelioma in Vivo and in Culture[J]. Cancer Research,
1984, 44 (7) : 2991-2999.

Mutsaers SE , Kimberly B, Sally L, et al. Mesothelial Cells in
Tissue Repair and Fibrosis[J]. Frontiers in Pharmacology,
2015, 6: 113.

Hertzler AE. Surgical Pathology of the Peritoneum[J]. Journal
of the American Medical Association, 1935, 105 (9) :
743-743.

Whitaker D, Papadimitriou J. Mesothelial Healing:
Morphological and Kinetic Investigations[J]. The Journal of
Pathology, 2010, 145 (2) : 159-175.

Mutsaers SE, Whitaker D, Papadimitriou JM. Stimulation
of Mesothelial Cell Proliferation by Exudate Macrophages
Enhances Serosal Wound Healing in a Murine Model[]].
American Journal of Pathology, 2002, 160 (2) : 681-
692.

Ivanova VF, Puzyrev AA. Autoradiographic Study of
Mesothelial Proliferation in White Mice under Experimental
Conditions[J]. Arkhiv Anatomii Gistologii I mbriologii,
1977, 72 (2) : 10-17.

Mutsaers SE. The Mesothelial Cell[J]. Int J Biochem Cell
Biol, 2004, 36 (1) : 9-16.

Hills BA. Role of Surfactant in Peritoneal Dialysis[J]. Perit
Dial Int, 2000, 20 (5) : 503-515.

Michailova KN. Mesothelial Lamellar Bodies in Norm
and Experimental Conditions. Transmission and Scanning
Electron Microscopic Observations on the Peritoneum,
Pleura and Pericardium[J]. Anatomy and Embryology,
2004, 208 (4) : 301-309.

Heldin P, Pertoft H. Synthesis and Assembly of the
Hyaluronan-Containing Coats around Normal Human
Mesothelial Cells[J]. Experimental Cell Research, 1993,
208 (2) : 422-429.

Kluge T, Hovig T. The Ulirastructure of Human and Rat
Pericardium. 1. Parietal and Visceral Mesothelium[J]. Acta
Pathologica Et Microbiologica Scandinavica, 1967, 71
(4) : 547-563.

Andrews PM, Porter KR. The Ultrastructural Morphology
and Possible Functional Significance of Mesothelial

Microvilli[J]. Anatomical Record Advances in Integrative

IS P &) b b



1404

2021 12 35 12

Anatomy & Evolutionary Biology, 2010, 177 (3) :
409-426.

[15] Mutsaers SE, Whitaker D, Papadimitriou JM. Changes in the

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24].

Concentration of Microvilli on the Free Surface of Healing
Mesothelium Are Associated with Alterations in Surface
Membrane Charge[J]. Journal of Pathology, 2015, 180
(3) : 333-339.
Cunliffe W], Sugarbaker PH. Gastrointestinal Malignancy:
Rationale for Adjuvant Therapy Using Early Postoperative
Intraperitoneal Chemotherapy[J]. British Journal of
Surgery, 2010, 76 (10) : 1082-1090.
Jones L, Gardner MJ, Catterall JB, et al. Hyaluronic
Acid Secreted by Mesothelial Cells: a Natural Barrier to
Ovarian Cancer Cell Adhesion[J]. Clinical & Experimental
Metastasis, 1995, 13 (5) : 373-380.
Grevenstein WV, Hofland LJ, Jeekel J, et al. The
Expression of Adhesion Molecules and the Influence
of Inflammatory Cytokines on the Adhesion of Human
Pancreatic Carcinoma Cells to Mesothelial Monolayers[J].
Pancreas, 2006, 32 (4) : 396-402.
Ziprin P, Ridgway PF, Pfisterm ii ller K, et al. [CAM-1
Mediated Tumor—mesothelial Cell Adhesion Is Modulated
by IL-6 and TNF-alpha: a Potential Mechanism by which
Surgical Trauma Increases Peritoneal Metastases|J]. Cell
Communication & Adhesion, 2009, 10 (3) : 141-154.
Jantz MA, Antony VB. Pathophysiology of the Pleura[J].
Respiration, 2008, 75 (2) : 121-133.
Mutsaers SE. Mesothelial Cells: Their Structure, Function
and Role in Serosal Repair[J]. Respirology, 2002, 7
(3) : 171-191.
Visser C, Tekstra JJ, Brouwersteenbergen J, et al.
Chemokines Produced by Mesothelial Cells: HuGRO-
alpha, IP-10, MCP-1 and RANTES[J]. Clinical &
Experimental Immunology, 1998, 112 (2) : 270-275.
Bellingan GJ, Xu P, Cooksley H, et al. Adhesion
Molecule - dependent Mechanisms Regulate the Rate of
Macrophage Clearance During the Resolution of Peritoneal
Inflammation[J]. Journal of Experimental Medicine,
2003, 196 (11) : 1515-1521.
Mutsaers SE, Bishop JE, Mcgrouther G, et al. Mechanisms
of Tissue Repair: from Wound Healing to Fibrosis[J].

International Journal of Biochemistry & Cell Biology,

VOB i iR CEUTICAL A

[25]

[26]

[27]

[28]

[29]

[31]

[32]

1997, 29 (1) : 5-17.
Warn R, Harvey P, Warn A, et al. HGF/SF Induces
Mesothelial Cell Migration and Proliferation by Autocrine
and Paracrine Pathways[J]. Experimental Cell Research,
2001, 267 (2) : 258-266.
Rennard SI, Jaurand MC, Bignon J, et al. Role of Pleural
Mesothelial Cells in the Production of the Submesothelial
Connective Tissue Matrix of Lung[J]. American Review of
Respiratory Disease, 1984, 130 (2) . 267-274.
Saed GM, Zhang W, Chegini N, et al. Alteration of Type
I and W Collagen Expression in Human Peritoneal
Mesothelial Cells in Response to Hypoxia and Transforming
Growth Factor— 1[J]. Wound Repair and Regeneration,
1999, 7 (6) : 504-510.
Ma C, Tarnuzzer RW, Chegini N. Expression of Matrix
Metalloproteinases and Tissue Inhibitor of Matrix
Metalloproteinases in Mesothelial Cells and Their
Regulation by Transforming Growth Factor— B 1[J]. Wound
Repair and Regeneration, 1999, 7 (6) : 477-485.
Yung S, Thomas G, Stylianou E, et al. Source of Peritoneal
Proteoglycans. Human Peritoneal Mesothelial Cells
Synthesize and Secrete Mainly Small Dermatan Sulfate
Proteoglycans[J]. American Journal of Pathology, 1995,
146 (2) : 520-529.
Yang AH, Chen JY, Lin JK. Myofibroblastic Conversion
of Mesothelial Cells[J]. Kidney International, 2003, 63
(4) : 1530-1539.
Hausmann MJ, Rogachev B, Weiler M, et al. Accessory
Role of Human Peritoneal Mesothelial Cells in Antigen
Presentation and T—cell growth[J]. Kidney International ,
2000, 57 (2) : 476-486.
Tvarsson ML, Holmdahl L, Falk P. Characterization and
Fibrinolytic Properties of Mesothelial Cells Isolated from
Peritoneal Lavage[J]. Scandinavian Journal of Clinical and

Laboratory Investigation, 1998, 58 (3) : 195-203.

[33] Herrick SE, Mutsaers SE. The potential of Mesothelial

[34]

Cells in Tissue Engineering and Regenerative Medicine
Applications[J]. International Journal of Artificial Organs,
2007, 30 (6) : 527-540.

Yafiez—MOM, Lara—Pezzi E, Selgas R, et al. Peritoneal
Dialysis and Epithelial-to—-Mesenchymal Transition of

Mesothelial Cells[J]. New England Journal of Medicine,

zhgysh



2021 12 35 12

1405

[35]

[36]

(371

[38]

[391]

[41]

[42]

[43]

[44]

2003, 348 (5) : 403-413.
JEF SRR 1] I Wik 200 A J SRS 3 v AR P ( SRS
) (] EANEE SMREs I, 2001 (4) « 215-218.
Ito T, Shintani Y, Fields L, et al. Cell Barrier Function
of Resident Peritoneal Macrophages in Post—operative
Adhesions[]J]. Nature Communications, 2021, 12 (1) :
2232.
Adam H, Wojciech D, Marzanna O, et al. Peritoneal Cell
Response during Adhesion Formation[J]. Journal of
Investigative Surgery, 2010, 23 (5) : 267-272.
Raftery AT. Regeneration of Parietal and Visceral
Peritoneum in the Immature Animal: A light and Electron
Microscopical Study[J]. British Journal of Surgery, 1973,
60 (12) : 969-975.
Mutsaers SE, Pr é le C, Lansley SM, et al. The Origin of
Regenerating Mesothelium: A Historical Perspective[J].
The International Journal of Artificial Organs, 2007, 30
(6) : 484-494.
Mutsaers SE, Mcanulty RJ, Laurent GJ, et al. Cytokine
Regulation of Mesothelial Cell Proliferation in Vitro and
in Vivo[J]. European Journal of Cell Biology, 1997, 72
(1) : 24-29.
Laveck MA, Somers A, Moore LL, et al. Dissimilar Peptide
Growth Factors Can Induce Normal Human Mesothelial
Cell Multiplication[]]. Vitro Cellular & Developmental
Biology, 1988, 24 (11) : 1077-1084.
Liakakos T, Thomakos N, Fine PM, et al. Peritoneal
Adhesions: Etiology, Pathophysiology, and Clinical
Significance[J. Dig Surg, 2001, 18 (4) : 260-273.
Miller G, Boman J, Shrier I, et al. Etiology of Small Bowel
Obstruction[J]. American Journal of Surgery, 2000, 180
(1) : 33-36.
Van dBBA, Roy dR, Suzanne VL, et al. Surgical Treatment
of Adhesion-related Chronic Abdominal and Pelvic Pain

after Gynaecological and General Surgery: a Systematic

zhgysh

[45]

[46]

[48]

[49]

[50]

[51]

[53]

Review and Meta—analysis[J]. Human Reproduction
Update, 2017 (3) : 1-13.

Mutsaers SE, Whitaker D, Papadimitriou JM, et al.
Mesothelial Regeneration Is not Dependent on Subserosal
Cells[J]. Journal of Pathology, 2015, 190 (1) : 86-92.
Lang J, Ma D, Xiang Y, et al. Chinese Expert Consensus
on the Prevention of Abdominal Pelvic Adhesions after
Gynecological Tumor Surgeries[J]. Annals of Translational
Medicine, 2020, 8 (4) : 79-79.

Wb, XRUA, EHEN, SF. ERTRE GRS
BB KAz Wil L K 2 (202048 K1) (1], E A1
R4k, 2020, 26 (6) @ 7-14.

G, SKIRET, 2R, AF. AESKERI AR A R
SEGUR . BT, 2021, 52 (1) & 1-15.
Zhang L, Li Z, He W, et al. Effects of Astragaloside TV
Against the TGF- B 1-induced Epithelial-to-mesenchymal
Transition in Peritoneal Mesothelial Cells by Promoting
Smad 7 Expression[J]. Hong Kong Journal of Nephrology,
2015, 37 (1) : 43-54.

Wk PGP AR R I BB SE D). K. Kt
BRI, 2007 1-72.

B2k, T Wnt/ B —cateninif % T T B[] 2 40
MR REALRIHLIIBESE[D]. B at: MRt R R,
2019: 1-78.

Asano T, Takazawa R, Yamato M, et al. Transplantation of
an Autologous Mesothelial Cell Sheet Prepared from Tunica
Vaginalis Prevents Post—operative Adhesions in a Canine
Model[J]. Tissue Engineering, 2006, 12 (9) : 2629-
2637.

Paolo ND, Vanni L, Sacchi G. Autologous Implant of
Peritoneal Mesothelium in Rabbits and Man[J]. Clinical
Nephrology, 1990, 34 (4) : 179-184.

(KB # 202156A24H 4w HUF)

EIYCIEEES P & b



