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Research progress of lymphocyte-related immune environment in endometriosis
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[Abstract] Endometriosis (EMs) is a common hormone-dependent,inflammatory and chronic disease in
women of childbearing age, manifested as the presence of functionally active endometrial cells outside the uter-
ine cavity,and its typical clinical symptoms such as chronic pelvic pain,dysmenorrhea,and infertility seriously
affect the quality of life of the patients. Although its pathogenesis is not fully understood,it has been found
that functional abnormalities of systemic and local immune-related cells play an important role in the etiology,
pathophysiology and clinical manifestations. In recent years, many studies have confirmed that the changes in a
variety of immune cells and cytokines in the endometrial microenvironment may be related to the occurrence
of EMs. This paper summarized and analyzed the distribution and functional role of lymphocytes in the im-
mune microenvironment of EMs,so as to better understand the occurrence and development of EMs.

[Key words]

endometriosis;immune microenvironment;lymphocyte;endometrium;review

F B N IE 5 7 5E (endometriosis, EMs) &8 A Il
FE T M 08 B PR R I U R B E R DS Y
BB, A — i I R RO P | A RE M 18 M R Y S
PN o BRI AT R AL 6 08 O & RN 22 45 LA
BRI LR IR R 10%, N E 28K 1.9
{24 . EMs BYRRDI N B BAR % A WL ot oA B

B, R N Ah 2 3 4R T 2 P2 0 R WL K AR B EMs
149 55 ML 00 2 I 36 3 A 2% 8 L 67 PN BB R S S
My ZE TR E R FIREE Z R B MRE Z H&
LR AR Horp s R G S8 1T RE R 51RO
ek EMs &/E KRMEBZERNKZ —, THEK.FL
5% 2 BAE L B S 7 8 W B S B R B iy ek A8 5

» EEMB.BHRAARB¥ILLSTHSLI760470); 2 A TAMII AT R A SE¥E & AA R IR TR (H2017025) ; = 84 DA R A4

BZ RS BESFRAE S AR FR 1R (D-2019018.D-2017022)

REFEWSY . a B 1€& . E-mail: xuqind07@163. com,

EEE

I ALJE (1995 —) , A e B2 i, 75 300 AT 8 A= 32 B8 Ao Lo o A i TR



3380

EMs 1% Rl % J& 25 D0 AR 56, 1 4 5 A ik G 3% R
G AR A R R UE LR (g B 10 B BRIk, R T
28 AR RN R i 3 o G NG (G
PR, A SOl EMs 78 67 YRR 56 95 B 20 45 v 1 7 L2 4
L 2H B ) R 55 5 T HEAT S AT
1 EMs 5®E#MRE

EMs J&—F & Ui 3™ 5 52 W 7 i 1) 2 P A T
J5T £ B o AEL H i 0E i AL AT N 2 LD Her
H SAMPSON 7 1927 4 42 i 19 “ 28 Il 330 3 Fh A~
VLR R T B R F VN A A D RETE M
PAYRGE A R 1] J5 14 2 AR v ok e B0 4 0 AT B 5K
i o 18T 60 B L 42 A R R B i PN 4 2 3 T L H%
VLA BB A B I AE B A EMs K ZHU A R vT &
A2 L i A D B R A EMs, ARk
WEZREEH T KT EMs 0“7 N B D E 18 7 ] UL
ZAR VLN EMs 835 F e 10 20 i 78 A0 N IR =2 1]
FETEAR 28 RR B | a5 A= i 55 2o 2 b oA 56 43 1 AR BRI
T K- 263k 22 5, TR B i B d 2 . EMs i 4L
O AE WG AR 28 I A T A SR e 2 I R T4y
1 EMs (e kk mhOBR b R TR L P R R G E A
i A5 20 1, 55 0F B TR B B, S B A A R
YU I G 4 E A e AR L I LA I DR St 4L
P45 R R AL B e AL P R A 21 JR) A S 0 20 i
RS A MY - 55 40 B TR A2 AR AR L 40 B G R
FIPTAR G M L 0 ki 22 51 0 A, AT &
B, EMs 5 kb 5 0L T i Jed B 4R A 4 58 T A B ek
AFELL E B EMs 6 AR ST AE — ANt R RE Y
ST FRIE RGN T E R RS R, H
H A B O 928 B B 35 A S R A A TR N A LR o )
SENCEE R RA R RE s E A A
2 EMs REMREHRAHKE M
2.1 T#emp

T Ik E2 200 Jf 2 335 7 P f 8 R 40 oh A e 2 M A
PRS0 A B o7 T H PN A S R 16 ~2 %,
It HAEREAS ] 22 A v 8 o3 A 25 A A [R) S 7 34 A 10
1EH PN A0 i P A R B 40 %6 ~60 6, T AE 43
e 30 R (5 HE /N T 10960 L K A A e 3 AR A
) RE RN TR B2 T bk B 40 i mT 43 A A [] 0 7, 3%
1k CD8 Y40 i (40 22 PE T R EL 4 i) L 2235 CD4 1Y
20 B i B PE T 9k I 40 D A 3k CDS8 i CD4 i 41
i, CDA" 40 AL 45 4 B dE T W40 1.2 Thl,
Th2) K85k T R4 (Treg) 5%,
2.1.1 CD8 T #emi

EH T A, CDS™ T 3k B 41 M 43 A5 T 8] 5

€A E % 202210 A% 51 A% 194

R MM R Y Re. 5 A & AW 4y W A L,
CDS8" T b 4 240 it 40 ek % 400 6 1) 2K 49 99% M A 1 3
S8 A T E 4 0 H B BT CDST T ik EL 4
I 7 S48 5 A B R T Ak 3 mT R Az R 2R R T, OF
HEAE W s TR M RS S
XF CD8 " T ik B4 241 2% £ 396 M A 400 71, i e = M b ik
DN 43 D6 S PN R ZE S A TR R L IR T RE R R T
TE R IG 25 R 1 T v 45 400 i 4 2 1 S i IR

SEH AL N BAH [, EMs B E TR T8 P s ep
CD8" T b 4 400 it 119 50 ek A0 20 A1 0 A 25 5%, (HUJ: T ik
UL 20 M KR A ) 8 o] S 4 i R SR B e i S L R E T
I U8 248 A 1 2 %ok 0 ok sk /0, AR ) & R TR 81 CD8 T T
W AN ARXT T CD4™ T kel B ik g 227, Jf:
H..CD8" T k& 40 M 15 1 78 1E % 15 P B Y 43 1 1
5 YR it ol A ) R FARAIG

5 H AR N AR B, S 00 B 9 I 41 81 CDS
T k4R o £, JF B Z 3 Z K F R,
T AN ST o BT B AL A1 R I CD8 T ke
o M Kk i B0 T 2 R PR B B i EMs B3 A A i
t CD8 " T itk B4 40 f B 50 ) 300 v e s L i 43 A
EMs 3% CD8 ' T ik e 4l i 2 L9815 s k. 04 1K
PR R B B AN R (L) -2 W DI T ik
2 1 2 1 T M B 8 AT S8R A5 e N AR i (B
500 AR o 20 X 1T A BN T R 25 R 9T RIS L 4
L ESR EMs 3 CDS ' T ik B 41 g %5 i 5 it B 4o
AH LG BRI 25 S, (B il 20 B0 L0 P 22 S i A R
WFST , 3X AT BB A& — B A 52 05 1), [A) B TL-2 76 EMs
TR YT AR B R B 2 B E SR BRI
2.1.2 CD4' T Hemp

CD4 " T bk B 40 A 9% St i £ 22 400 3006 s, 3 ok
O3 Wb — F G 20 ML DK R S B R R S SO, IE R
FE AT, CDA " T k4 e /> 7 CD8 ' T ik 2
AA L CDAT T Ik U 41 M e A 28 J8 S04 5 30 B o 3=
(R =RY 3% 13 A R

EMs [ # 5 {d B Lo MEFE L b CD4 - T itk B
AR A 225 SR, 5 IEW TE A L
EMs B W CD4 T T #RE 4 g tb CD8 ™ T ik L 4
M A E Y UL EMs BE TR NBEH T CD8' T
IR B 200 g 0 E A 0 PR AR T OE R K AR 4y
WAL L R F 9 S TR CD4 T ik B 48 B 4> % Thil.
Th2 1 Treg %5,

Thl @53 TL-2. v T3 & (INF-v) Flitk 5
FAE R T 24007 40 i S 34 5 L b 40 i G % JOR . AE OE
W E N B, Thl Bod e m s . rk



& AE 5 2022% 10 A% 51 5% 194

. Th 43 W0 40 i IR 5 0 7 AN 2245 G, fE BE IR
ST Th 3 20 M 5 14 B i 3 5 5 3 7 AH OC L 11 Th2
PG 200 B 5 5 00 55 R L AE RS A OE L 5 SR AR
F L EMs 35 7600 F 5 B Thl ) AH G i 58 £
A, BUAEDE W, Thi #] 3l 1 42 BF 8 0 3 85 1Y+
A, 5 BOH b AR 5% G AN 1 47 S5 RS 00 AR 1 R R
A TR ™ R R R AR .

Th2 32238 2ok 7 WA 4 i Y & 49T R D) g, i L
0 B PR AE A 0 R, 5 A R R P AR e —
Y, Th2 KPR M 32 2% a4 W 1L-4 F
IL-10 & A 73 Thl 43 W e 9 40 Mg 5 5~ 3F H. Th2
] G B B 40 A 53 0 He 2 BR R 1 LA R AR E
A7 S5 4 RVICT v I L 40 9 2 L 200 i A A A 4
I3 K AR R A BE RN o A 5T K B A A L2
By BN Th2 i 3%, 9 B Th2 %t 76 1 58 1
A, 78 L2 g b g i R, The XF e W
PN B % i A 35 1 410 14 4 FH RT R S 2 E VRIS AR A R 4T
IRAEFF AL Z — . BbAh, 5 R P R 41 ZUAH L,
EMs (#7607 P B 41 20 T dbk 4 200 i A a4 P9 2 40
i B E 55 B GATA 254 H 11 3(GATA3) Y
mRNA FI&# K5 &, [ B GATAS (19335 32 i
ZPATT L IFEGE The Zrwan e i® 7" . L ERW . T
BB Th2 35 1k 2 8 K 43 6 41 i IR 7 4 B i
#E—2 T EMs & RZ0E (B L&Y 7 RS BT
R4k Ry ML A By 1],

Treg J& AR AE 32 S L 1 A3 230 il X 78 Tl B A
B e kiR E A R R )2
) Treg £ S MEARIC Y 25 5 H T Foxp3, B F
CD4 " T ik EL 40 M A% N s . FOXP3 95 Treg &
AR T RS CD4T CD25 ' L FEIEH# T
Treg 7E 45 10138 i, 43 W6 300 45 o Bk o /L A ft e
LM, Treg # i 78 HE OF A 3% & Hoil 3 20 W 1L-10
b8 SR FE A F-BCT GF-R) 45 B 42 400 1] 240 it P9 > 41
1 JEL At G5 93 200 P 40 M 2 6 S 3 mT SR IR iR AR A
AR — A S RE T 52 P IR BE . H AR 2 B oY — 3K
N FE EMs (B R R M5 N CD4 ' Treg
B, H EMs B E FHE MNP IELE Treg H 4T L
I T 5 IS ; TR B 76 B R AN ZR0E 9 EMs B
FEAE AU 57 P B UL 3145 13 LU A9 9 Treg, 7 H 5
fREEA T L MEM e, B I AR Z2RE B EMs B3 [l 5 IR
B e N Treg Ut £, H 5 %05 40 1 2 1E A1
KB MM T Treg 5 EMs BF IR & KA
X HAM AL Ko A &SR] Treg MM K4y F 3£
IR E ARG AR — A IR T R S & EMs AH G

3381

ANZERE BT 5 7 1)
2.2 B#kemin

B%*Fjéﬂ?lH@Ltfﬁi%ﬂﬁbﬂé?ﬁﬁﬂﬁﬁﬁifﬁ

INE P B g8 S I T R R R VR B 2 D) R L G ik 5 A R i

AHE AR 4 48 i 5% 1H 2% 55 CD19.CD22 Fil CD20
SENESPERRICY . SR Bk T 40 A RS R O R0 48 i
FHAREY CD40,CD80,CD86 Hl CD69 3 ik /K F F
[ VOB R Nk It R A B RS R LN
JfL, AT A0k 042 Bk B 40 M L DA T X 1 2 4
BRI OR 4. B Uk 4 M A i 5 O R TR N R
FIANME S8 1% ~2% 6 A 2 R A e P

1987 4F & B EMs 835 51 JE B bk U 48 S niy P 1
UYL B BN 1gG PUIR T AMALE T B T
R I3 AMA D B B B - R 2 & W FE T RMA
P B G RN Y & AR AR BIF 9T % B L EMs
BEAEA P A Bk E 4 5 B X R4 A A
G2 520 (HA A ST, Bk 4 i R 5 X
TRAIAHEL G 22 B2, WE s g R E 2 R T hE R
RIS R RAIThR AR S 8. A MR EMs 7] §E
Sl B M DO, N TR]AF 2 O T I v R
THE WY A S P EMs B L 5 N
JIE 290 6 DD 65 2400 i L B0 9 55 440 g 0 0B 20 A 1A S
B8 T EMs BEDY . CD22 S —Fh i B ik
20 it 1 2 AR 4 L AT B 1k S 8 R Gt Ak B T RN A
B BE R & A A ST  EMs B 7R L 5
A7 B R 5 i B 1k 1 R CD22 Rk T i
ZSUY LA R B — LB R X 4 EMs B E A
fit B Lo v 7B Y R B IR B 0 R L R S A 4 A
F BB 1 77 2B DU E 7R 500 15 o B2 T8 N B
A BEAFTE O R S Mk F B g S

TE EMs 1 5057 55 45 | 8 1 W R0 ML Hh &2 38 B ik
L2 7 2 8 B PR st R AL A, 5 T R
AR LY. I W RN AR JE A BR B Ok T 40 R A Y
L IF FLERE EMs B IR R WP 1eG A B
UK K ST TH . Btk E 4R i 76 Ak 3 A, d B AR R
EMs HrBt & A4 B ik B A i B W T = s i e 3 EMs %
BB 1gG K-, £ B EMs 519 L e i 2 A7 57
SR ETE T, R EMs B 15 AL o4 i 4
REEREE RN S R B 55 (g R 4T B4 AH 3L {2 EMs 8
B A i DGR A S T G B kK EL A 5 S
BAE A 1(Blimp-1) 19 mRNA 7K B & ARG, H4E
P B 40 o 4k 98 2 -6 (B-cell lymphoma protein-
6,BCL-6) ) mRNA /K-8 & T+ & » 1M Blimp-1 7K -
T PRSI RE B G(IgG) A k& 1 AgA)



3382

KEFFEE, R EMs HB I8 6 58 0 ] BE S
IgG Ml IgA 7K T = B AR 4% 40 i P57 Fn o S PR 7 3%
KA, NI A Bk A D) BE A ¢, [RIE, EMs
S A AR R 3K 1 AKOT B B I B 20 ) 4 i PR
B bk L 4n B i 3 - (B lymphocyte stimulator,
BLyS) % F 78 [ 5 05 P bt o 33k,
It . BLyS Al fERL N IR IT B bk T 40 M Bl B 22 9 1Y T8
FERE A AR R TR 7k 0 22 RE T B T vk RO TR
O [ 4 28 20 U4k 2 | G 2 9 O L U =X Al i A .
ELISA 52192 % 2 it PCR(RT-PCR) 3£ FI E-E W)
R F ALY G B R A5 ], B ATAEAEVF 2 M 5P )
FIBFSE 45 5. R4 IA R EMs B E 0 F B N A 94
P72 A S AH Bk T 40 B A 4 R AR A 6 H
A AR T B Ok AR A OG5 1 P S P KX
22 5Pk T G B T AL SURIN T A B B A AR I 2
1RANEL W 2 B FF K o DA BCR e i 2 AR TR 531 9 AR
FIVEE A PN JRE PP AN ] 22 78 BB bk E8 40 L L B 5 ) Bt 12
4 1 1% AL 1Y 23 1 (A0 BLyS) I 3EAl Hag W flA 7 EMs
ORI
3 Ih &

EMs H & N R A A% bk E 40 B B HC AR o6 4 il R 7
FE PN B A 28 B0 B 355 19 28 £ AR G A a3 4% 0E 26 AL b &
RS, R PR EMs B Mo e
20 L % 20 i BRL - 1) 3R GR TR Ry R [T, EMs AR Dy —
ol 5 3R A0 I 0, S 2 b 2L 40 IV R X 2 9 3R R
R, HAEARL S 00 P RS e dbk T 200 0 248 B R 5 1) 40
AT 2H [ T 35 2R S IO T AN TR 15 B G B R G R P 4
Zgnfgd R 25 EMs B k4 iR, N FE N
FEE T, A 528 40 i S R 35 T &2 b 5 R IR R A AN IS
WEEA . H I EMs 5 & AR AR IR
S5 J i JRURS: o A BB £ M AR 6 PR 2 2 1 e
A5 A1, 25 5 ) E by R PN A0 R L AT AR 0 S A6 9 A
TE L AT AR . L EMs BE WTENL AT
BN LG IE B B N R AS Sy kAR R N . H i
ATV MR R % 2 5 T EMs BUR i
(G Y e SN N SN =L SR S A AN o T 2 3
I . BT R AE AL PR O B 40 M R 1Y T e AR Ak . g
T4 M A% EMs 19 &8 BLE O34 Xt EMs 422 Al
RAETTE T % . R, 35 EMs A CR [F BF 52
Py K B T R AR AP TN TR B2 W
DTG A bR AR DL R 56 R 28R 2 0 R A
T

S % Uk

(1] AR B2 o i) B 22 0 23 18 R 53 00 B R

[2]

[3]

[4]

[6]

7]

[8]

[9]

[10]

[11]

[12]

[13]

€A E % 202210 A% 51 A% 194

H. FENBESAERZRIERL ] h e R
Z4 i ,2015(3) : 161-169.

TAYLOR H S,KOTLYAR A M,FLORES V
A. Endometriosis is a chronic systemic disease:
clinical challenges and novel innovations[]J].
Lancet,2021,397(10276) :839-852.
CAPOBIANCO A,COTTONE L,MONNO A,
et al. The peritoneum: healing, immunity, and
diseases[ ] ]. ] Pathol,2017,243(2).137-147.
CZYZYK A,PODFIGURNA A,SZELIGA A,
et al. Update on endometriosis pathogenesis
[J]. Minerva Ginecol,2017,69(5) :447-461.

RS S A0 LA Ak B 2 1) WL i 0 0 P S A3 i
A FE [T 1. B B a7 B 5 2 L 2011, 38 (4)
261-262,270.

ZHANG T, DE CAROLIS C, MAN G, et al.
The Link between immunity, autoimmunity
and endometriosis: a literature update[ ] ]. Au-
toimmun Rev,2018,17(10) :945-955.
SURYAWANSHI S, HUANG X, ELISHAEV
E,et al. Complement pathway is frequently al-
tered in endometriosis and endometriosis-asso-
ciated ovarian cancer [ J ]. Clin Cancer Res,
2014,20(23):6163-6174.

SARASWAT L,AYANSINA D T,COOPER K
G, et al. Pregnancy outcomes in women with
endometriosis; a national record linkage study
[1]. BJOG,2017,124(3) : 444-452.

BB 5 AL X5 o I S A E DGR A D s JBEAR 5
KLY B 52 5 = B2 3 2020, 36
(3):193-196.

e, FAE. AR LM 4 b e
N R BA AL, 2017, 726-727.

AHN S H,KHALAJ K, YOUNG S L, et al.
Immune-inflammation gene signatures in endo-
metriosis patients[ J ]. Fertil Steril, 2016, 106
(6):1420-1431. €7.

FENGX, QI L,XU X,et al. Analysis of differ-
ences in the transcriptomic profiles of eutopic
and ectopic endometriums in women with ovar-
ian endometriosis [ J ]. Peer], 2021, 9 (2):
el1045.

FLYNN L,BYRNE B,CARTON J,et al. Men-

strual cycle dependent fluctuations in NK and



¥ AEF 202210 A% 51 5% 194

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

T-lymphocyte subsets from non-pregnant hu-
man endometrium[ ] ]. Am J Reprod Immunol,
2000,43(4):209-217.

YANG X, GILMAN-SACHS A, KWAK-KIM
J. Ovarian and endometrial immunity during
the ovarian cycle[J]. ] Reprod Immunol, 2019,
133.:7-14.

IBANA J A,CUTAY S J,ROMERO M, et al.
Parallel expression of enzyme inhibitors of
CD8T cell activity in tumor microenvironments
and secretory endometrium [ J ]. Reprod Sci,
2016,23(3):289-301.

SHEN Z, RODRIGUEZ-GARCIA M, PATEL. M
V,et al. Direct and indirect endocrine-mediated
suppression of human endometrial CD8" T cell
cytotoxicity[ J ]. Sci Rep,2021,11(1):1773.
METTLER L,VOLKOV N,KULAKOV V I,
et al. Lymphocyte subsets in the endometrium
of patients with endometriosis throughout the
menstrual cycle[J]. Am ] Reprod Immunol,
1996,36(6) :342-348.

DRURY J A,PARKIN K L,COYNE L,et al.
The dynamic changes in the number of uterine
natural killer cells are specific to the eutopic
but not to the ectopic endometrium in women
and in a baboon model of endometriosis[]]. Re-
prod Biol Endocrinol,2018,16(1) :67.

WITZ C A,MONTOYA I A,DEY T D,et al.
Characterization of lymphocyte subpopulations
and T cell activation in endometriosis[J]. Am ]
Reprod Immunol,1994,32(3):173-179.
MELIOLI G, SEMINO C, SEMINO A, et al.
Recombinant interleukin-2 corrects in vitro the
immunological defect of endometriosis[ J]. Am
J Reprod Immunol,1993,30(4) :218-227.
RODRIGUEZ-GARCIA M,BARR F D,CRIST
S G, et al. Phenotype and susceptibility to HIV
infection of CD4" Th17 cells in the human fe-
male reproductive tract[J ]. Mucosal Immunol,
2014,7(6) :1375-1385.

SAITO S, TSUKAGUCHI N,HASEGAWA T,et
al. Distribution of Thl, Th2,and ThO and the
Thl/Th2 cell ratios in human peripheral and
endometrial T cells[J]. Am J Reprod Immu-

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

3383

nol,1999,42(4) .240-245.

MURATA H, TANAKA S,OKADA H. Immune
tolerance of the human decidual J]. ] Clin Med,
2021,10(2):351.

LORENZ T K,HEIMAN ] R,DEMAS G. Sex-
ual activity modulates shifts in TH1/TH2 cy-
tokine profile across the menstrual cycle:an ob-
servational study [ J]. Fertil Steril, 2015, 104
(6):1513-1521. el.

VALLVE-JUANICO J, HOUSHDARAN S, GIU
DICE L C. The endometrial immune environ-
ment of women with endometriosis[J]. Hum
Reprod Update,2019,25(5) :564-591.
KRASNOW J S, TOLLERUD D J.NAUS G,et
al. Endometrial Th2 cytokine expression
throughout the menstrual cycle and early preg-
nancy| J ]. Hum Reprod, 1996, 11 (8); 1747-
1754.

CHEN P, WANG D B, LIANG Y M. Evalua-
tion of estrogen in endometriosis patients:reg-
ulation of GATA-3 in endometrial cells and
effects on Th2 cytokines[J]. ] Obstet Gynaecol
Res,2016,42(6) :669-677.

MARSON A,KRETSCHMER K,FRAMPTON G
M, et al. Foxp3 occupancy and regulation of key
target genes during T-cell stimulation[]J]. Na-
ture,2007,445(7130) :931-935.

ARRUVITO L,SANZ M,BANHAM A H.et
al. Expansion of CD4" CD25 " and FOXP3 " reg-
ulatory T cells during the follicular phase of
the menstrual cycle:implications for human re-
production[J]. J Immunol, 2007,178(4):2572-
2578.

TAKAMURA M, KOGA K,IZUMI G, et al.
Simultaneous detection and evaluation of four
subsets of CD4" T lymphocyte in lesions and
peripheral blood in endometriosis[J]. Am J Re-
prod Immunol,2015,74(6) :480-486.

CHEN S,ZHANG J,HUANG C,et al. Expres-
sion of the T regulatory cell transcription factor
FoxP3 in peri-implantation phase endometrium
in infertile women with endometriosis[J]. Re-
prod Biol Endocrinol,2012,10:34.
HEY-CUNNINGHAM A J.RIAZ A,FROMM



3384

[33]

[34]

[35]

[36]

[37]

P D, et al. Circulating and endometrial regula-
tory T cell and related populations in endome-
triosis and infertility: endometriosis is associat-
ed with blunting of endometrial cyclical effects
and reduced proportions in moderate-severe
disease[ ] ]. Reprod Sci,2022,29(1) :229-242.
KAMINSKI D A, WEI C, QIAN Y,et al. Ad-
vances in human B cell phenotypic profiling
[J]. Front Immunol,2012,3.302.

BADAWY S Z,CUENCA V,STITZEL A, et
al. Immune rosettes of T and B lymphocytes in
infertile women with endometriosis[J]. J Re-
prod Med,1987,32(3):194-197.
SALAMONSEN L A,LATHBURY L J. Endo-
metrial leukocytes and menstruation[ J]. Hum
Reprod Update,2000,6(1) :16-27.

RICCIO L. G C,BARACAT E C,CHAPRON
C,et al. The role of the B lymphocytes in endo-
metriosis: a systematic review [ J ]. J Reprod
Immunol,2017,123.:29-34.

SCHEERER C, BAUER P,CHIANTERA V,
et al. Characterization of endometriosis-associ-

ated immune cell infiltrates (EMalCI) [ ] ].

[38]

[39]

[40]

[41]

€A E % 202210 A% 51 A% 194

Arch Gynecol Obstet,2016,294(3) :657-664.
KLENTZERIS L. D,BULMER J N,LIU D T,
et al. Endometrial leukocyte subpopulations in
women with endometriosis[J]. Eur ] Obstet
Gynecol Reprod Biol,1995,63(1) :41-47.
KOLANSKA K, ALIJOTAS-REIG J,COHEN
J.et al. Endometriosis with infertility: a com-
prehensive review on the role of immune dereg-
ulation and immunomodulation therapy[J]. Am
J Reprod Immunol,2021,85(3) :e13384.

YEOL S G, WON Y S,KIM Y I,et al. De-
creased Bel-6 and increased Blimp-1 in the peri-
toneal cavity of patients with endometriosis
[J]. Clin Exp Obstet Gynecol, 2015, 42 (2);
156-160.

HEVER A,ROTH R B,HEVEZI P,et al. Hu-
man endometriosis is associated with plasma
cells and overexpression of B lymphocyte stim-
ulator[ J]. Proc Natl Acad Sci U S A,2007,104
(30):12451-12456.

(Wefi H i .2021-12-18 &[] H 31 . 2022-07-02)

4245 3378 D)

[32]

[33]

[34]

[35]

UCAR O, CELIK S. Comparison of platelet-
rich plasma gel in the care of the pressure ul-
cers with the dressing with serum physiology
in terms of healing process and dressing costs
[J]. Int Wound J,2020,17(3) :831-841.
VOLAKAKIS E, PAPADAKIS M, MANIOS
A, et al. Platelet-rich plasma improves healing
of pressure ulcers as objectively assessed by
digital planimetry[J]. Wounds, 2019, 31 (10)
252-256.

LIU Z.YU D, XU J, et al. Human umbilical
cord mesenchymal stem cells improve irradia-
tion-induced skin ulcers healing of rat models
[J]. Biomed Pharmacother,2018,101:729-736.
KRB WO R AL A MK IS VSD 1
ORI 7 18 2 B 7 O g LT ] BB g S
2k, 2021,34(15) :2569-2571.

[36]

[37]

[38]

NISHIMOTO S, FUKUDA K, KAWAI K, et
al. Supplementation of bone marrow aspirate-
derived platelet-rich plasma for treating radia-
tion-induced ulcer after cardiac fluoroscopic
procedures: a preliminary report[]]. Indian ]
Plast Surg,2012,45(1):109-114.

CICLAMINI D, ANTONINI A, TOS P, et al.
Treatment of chronic osteomyelitis with vascu-
larized bone flaps in one-stage-procedure[ ] ].
Handchir Mikrochir Plast Chir, 2020, 52 (2):
116-122.

CRISCI A, MAROTTA G, LICITO A, et al.
Use of leukocyte platelet (L-PRF) rich fibrin
in diabetic foot ulcer with osteomyelitis (three
clinical cases report)[J]. Diseases,2018,6(2) :
30.

(ks B3 .2021-12-10 &9 H 1 :2022-06-12)



