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Objective: To investigate whether fetd microchimeric cells were detected in ovarian tissues with pelvic endometriosis.

Methods: Ovarian tissues with endometriosis were obtained from five women who hed at least one live-born son and who underwent
enucleation of endometriotic cyst or oophorectomy after a diagnosis of endometriotic cyst. Control tissues were obtained from five women
with endometriosis who had no pregnant history. Tissue sections were andyzed with fluorescence in situ hybridization for the presence

of fetal cells, defined by X and Y chromosome.

Results: Fuorescence in situ hybridization using paraffin-embedded ovarian specimens was performed successfully. Mde cells were found
in ovarian tissues from al five patients. No mae cells were found in ovarian tissues from al five controls.

Conclusion: Fetd microchimeric cells, possibly from feto-materna cell trafficking were detected in ovarian tissues with endometriosis were
obtained from women who had prior male pregnancies. Further study is necessary to understand the role of persistent fetal microchimeric

cdls in the progresson of endometriosis.
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7} A E A, microchimerismol] thgk St} A]2}
HAE AAR, 94 65 ARE AFRe] oo
Blo} Y A Wi (sequence)o] A M ¢ - o}
&3t T/ ®Hol M¥E, & IUYAME (trophoblast),
CD34+ A, CD34+CD38+ A|XZ, =8 A+ X
T EAE
(mesenchymal stem cell), 3 A& (neclated
erythroblast), T¢} B X wehilgd Gt Hod 2y
A3 (natural killer cell) o] AHEe] FolloA] A
ATk’

Z719] A=t A7PH S 2$ (autoimmune
disease) S 7Fl AAAJoNAAN o] FoF=H, L o=
A7pAe] Agto] ool Al wol sk, 53] il
B oAdollA w48 Srtstal, N APHAAS
3} chronic graft versus host disease (GVHD)7} &
Aol FAMdS X9 microchimerism®] AF7FH S
Aglko] Wy A E Ao A7FEaL, Nelson &
AL 3] Qe B AFE Stk AA
2, AXNA A% (systemic sclerosis)S W53 &
& AP AgSelA] dzwEnt B o Hof
michrochimeric AZEo] WA A ™

AN QlalE ARg oAl A g CF 31
olu} A ARG 7} e 27 el A o)9)e] A
A% o 9] Z2of Bjo} AlEEo] ¥
A, Eljo} M|AES] microchimerismoleh= d/do] f o
ol Al e ofefgh A o] A= o
w3k AL d= ALl sl ofite] Stk
Ao ool thgh A7} vlg- SHEAl K=

AW AT 072 At o] 9]o] kel Al

(hematopoietic progenitor cell),

=

M
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g o& H

A=)
3kxje] 7-g-ofl= 30—50% HEol|A whAst e
=]

Ui 229 ol 7199 microchimerismol] #3F -

& (implantation theory)¥} 3}2o]& (metaplasia
theory)o] A|7]=a Yo}, 2go]2L Hx ¢l
(primum moven) S WS- “Eato] 4 91| Ak
Wt AlESe] B R oRFeiA el AL &

24 (permissive

factor)7} 1o, o]d eis5= Qlste] H7u A
X

o]
U AqS 59 ¥sPF o= slow d#A k. o]
o whal], sh¥ol&-2 HZ millerian Fo] Wt AlE
7} Az Ee oEsle] ¥ME (transformation) HTH=
7VAE Al M o] AFeESolu AR gl o4 €]
AU E5-S Ashs o] 2] HaL Tt F 714 o]
2 A= A AR giy-Ee] A AR 23
o|2& AXThs AL Hasta gk
Z1eu, Gleicher 5ol Asits 22ke] 40-60%
Ao M 27V 271 AL warshe P gt
o HAY 7|HS AP Age 2 Astes 7HAS
ARG o] 52, T2 AP AESkY Sikshs A7t
ol FY WY vyl fakake] dA el H =
o] AgUutes A7hHY d3kom sk Al=7}

Aol A AR5 AA, EfobHIES] microchi—
merism®| A7PAS A3LS- ¥ &sl= of g H3ka) I
Aol deom, =4, AgulutEo] FldAow =3k
Zgtolar Hgh A PASASkY] E4E 7 AL qlo s
EJo}AI 2] microchimerismo] #9HS- 3%k ojA] 9]
AeUets 240 A Atk 7S AlSA H A
o} o] flal AFgEE Z220A g ARte]REE
S (fluorescence in situ hybridization, ©]3} FISH
2 oFeh & o]-gsle] HlobMZ ] microchimerisme &+
Ik

r2
44
iwl
o3
)
o
L

— 1507 —



2] Akl tidl] wlugk Aol F o EFolA
microchimerisms YHs 7FsAdo] e te A8 =
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2. "

FISH+= X9 Y fIMA] 222 FE o]-8ato] o]xe] 7]
=5 Wl we} oRea) o] AFEALE” 5 1M A
Sel wAE 224 ARG A 24 Sajol=

2 YH=0o] 37CoA overnight3t} d&td AASE 9
&l 100% xylene &<Hell 1047 391 A=t} 100%,
85%, 70% ole+2= Z+7} 584 rehydrationS 3 %
0.2 M ¢dab ool 2083+ AE]ghet. 80TollA] 2x
SCC (0.3 M sodium chloride and 0.03 M sodium
citrate) -8} 2.® 2047+ A 2] gt TEN buffers A
€3} 0.05 mg/mL proteinase K &N o2 37Col|A
10%-7F A28kt 4% formaldehyde £910 2 1087+
AAHAZITE 70%, 85%, 100% SEHe= S5A171 &

Table 1. Reproductive History of Patients with Endometriosis

7] Toll F™th A83tE o] ARgo] 7hs3k Vysis
(Downers Grove, IL, USA) 3|A}e] X AAA] 422}
(DXZ1)& AA 333 Holi= cyanine—3= labelingsh
AL, Y GAA 224AF (PHY10)E 54 3338 Hols
isothiocyanate® labelings 8to]'® wH= FISH 424}
AAH| H7}she;, AAel B3 DNA #
4 (denaturation)= 913 90C SE-oA 103+ A
g3}, tked formamide®= A F 2x SCC/0.03
ug/ml. DAPI (4.6—diamidino—2—phenylindole)=
counterstain 3},

g 3 djzate] 4R gl REs s
7ol ofste] scoringe] AlEATE T Al 7] 71+
A7 e 24 1S A0 23 AT AA,

% o= w1t AlE E4o)
Abo] sllof| A FISH signalS-

QA 9] signalo] 22 7

cocktailS

H3AT] 1?:]4

>

& 1
= H=H4d
5 =, 75% ©]

ol 7, AA, Xk Y

0

=
T (intensity) & Kol 792 730w stk o
7Ieo] FHE= A 4 A 3 37l EEel=E &

28}l scoring 3FSTE Leica 33 v 400 wi&
2 scoring2 393, ZH2F9] Y signal o= A7t
= AEES 1000 vjEoNA] FISH signal®] A=
7}tk

2 3

Fig. 1> A9 Wi oA dze 3 Al
(male cell)9] o= HAFE= Apdo|t]
blo]. /\}.Eﬂo] S R=% o:]:[LiL 513:] U‘:oﬂ}ﬂ 1/1—/\-] /q]_r.

AL D

Pregnancy history

Pregnancy history

Study group Control group

Mae Female Abortion Male Female Abortion
Case 1 1 0 2 Case 6 0 0 0
Case 2 2 0 1 Case 7 0 0 0
Case 3 1 1 1 Case 8 0 0 0
Case 4 1 1 0 Case 9 0 0 0
Case 5 2 0 1 Case 10 0 0 0
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9] 82l. AT H5 oA W ZF 2] o} 7]l microchimerismol] #3F -

7b AEEIY. BEE 9 AR e 4 e o F

EAE Aol Hlawa] dASHA Ykl 3 9

W AeM= B AEEC] Je (cluster) S ©]F0] B oA A= YolE Bl B zpgukzoe] ub
A TEE7| = AT (case 29 case 4). o]9k= tiE Ask dAa ZAo A glo} 7199 michrochimerism
Aoz ko] gl tlxwre] ArolMs W A2 At BiEE A RS s AE7A
7} 57 oA BEE A STt (Table 2). paraffin AH TdE 2AS, o2 =W w u]

Fig. 1. Photographs show FISH using Cyanine 3-labded X (orange) and fluorescein isothiocyanate-labeled Y (green) chromosome
probes. Nuclel are counterstained with 4',6- diamidino-2-phenylindole (blue). Mae microchimeric cells with 1 'Y chromosome (green)
and 1 X chromosome (orange) are present within ovarian tissue. A (magnification X400) B (magnification X1000).

Table 2. Numbers of Microchimeric Male Cells Observed in Ovarian Tissue by FISH

Numbers of microchimeric cell

Study group
Slide 1 Slide 2 Slide 3
Case 1 4 (cluster of 3) 4 (cluster of 3) 3 (cluster of 3)
Case 2 16 (cluster of 11,2,2) 2 2
Case 3 5 (cluster of 2) 7 (cluster of 2) 5
Case 4 9 (cluster of 7) 11 (cluster of 5,2) 16 (cluster of 6,3)
Case 5 3 7 (cluster of 4,3) 7 (cluster of 2,5)
Control group
Case 6 0 0 0
Case 7 0 0 0
Case 8 0 0 0
Case 9 0 0 0
Case 10 0 0 0
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2 AN i, 7F SollA FISHZF Ale4os 2
e oy, epdoel] ofaf nAHE i FZofA 9
FISH= &= AlgEAL, WS HHsa)7]=d o
o] 9drt 7|EA 0 =Z paraffin bloc A %A
S 7FAaL FISHE Al&38kaL, )AL scoring 371 9
A= 5 uM AR Felo] A Heke W Setol=
(positive charged slide)ell Zé-‘ﬂ A AR Mrs
o] wj-¢- L%k FISH signals 23l Qlofof &b, AJui
& (40080 = F8] 2 7?*311015 het. offebd, A
Aoz AAT signalS 2Eal QA 2 7490l i
A3 B (target cell, =, male fetal cell)
A3 s el A A = Q7] wlliell €8]
£ A% A& 5 vk =3 AvlE (4009) = skt
tho| =5 #AEol=d|, HE 515l 4417 64 9]
Zro] A7) wiitoll, whd arwlg (1,0008H) = w5
7}%??} FISH A¥E 2t Sdtol= gk s ¢35
Sohed oF 199] Ao iﬁﬂﬂ ufjolvt. 1

22 FISH signal®] AWX=7} vf$- o3kt o8 7}
. 7HE %JOL‘_ 42 80C<]
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Feji= vlobst A Al
trafficking) &= Yojifr, AR 9] AFEEZo0] Hlo} 423}
o Eol7pA dlefe] 2o o5HE BaF bt 9l
oL ool @} o715 EAket Ado] i AR A
2.9] 30—50%7}+] Efo} MIEZAA] 7
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AR AT o} Z7kA] o]2]dh A7|7ke] Ejo} AL
microchimerism®] AFEAA] ot FaFS- =]

P A Ahs e e,

ofg] Baxbsel ofsix AN BIE (systemic
sclerosis),’™® Zo0b7] S AFA W (juvenile
idiopathic inflammatory myopathy),™

7% (Hashimoto's

Graves H

(Graves's disease),”’ SHAIRE

thyroditis),”" Sjogren E%-* (Sjogren's syndrome),”
ey S 7PAMZ (primary biliary cirrhosis),”
A4 kg 3 (systemic lupus erythematosus)™
52 A7t HEE3 (autoimmune disease)2] ¥HAYo

microchimerisme| 443 IS & = A= 7}5—%4

of e Harr}t = Aek sHAIRE dAlF E‘r e
(polymorphic eruption of pregnancy), Zz%“é s

) Aol ohd 7 g FAek Aot
0 A7paeAglo] ohd th2 AW}t microchimerism
o] A st SAHAEE AlE WAL Q. o]
A A A5 microchimerism®] A7 A3}
o] Belel A3 #HHEty] Buhe Ao AR
microchimerismo] Yeh}= Zlojn Abno] ol
SHom of5H Holx MEsel takd xHow
o] #3hd 7hsAe Ak Jdvkar stk
Khosrotehrani 5 (2004)°] 2]3] FISH®} 3%
3} (immunohistochemistry)S 2 g3+ microc—
himerismell g+ <1 Bl efo} AlEe] tpafsh &
shs e 1Al Foll Q7 73 AEsh= Blo 27 =
ZIAE (stem cel)D 7FsAdS A AAktaL glom )
Ht A Es 7L JE= S7IAE AT $8
gk AE AAgaL sleh

AT A= @At oy & E4ke A 3ol
AgUete Bhake] daol A= Hjof Alxr)t
A o] gl tixatY A lHE fhAke] WA
2ol A= Bjof AE7F AEEA| For®E Bjo} AE
o] michrochimerism &4 Z4ksE A3o] e o4
o] Aguegt At Addo] AdeS AR =
Jal M} Fofl A7) vhE 210 Al Fo] Aguet

!

PN ool
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A A EEH ol A WAEhE Al eho] Aot
o] A¥d 5 = 7FsdS AAE 5 Qoh
SHARE E AAFto| A microchimerismo] $l& iz
9] Aol AFeuetse] WAlE S gl
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microchimerism M3E2] 7] OJ% o 4 Qe HAxH

g4 Fajo] ¢lo] Agui=5o A €] michrochimerism
Ao} el tigh F50l Ta3k dHAlFlo] Jlom,
A4 #E38l7t o] Folxl Effo} microchimerism Al
27F o T AEet B 7SS Al e
OoFA7HA] oA O & ol JlofA] o]of] e = F+
o] A7k Hod Aow A7tk 1E|al HjopbA|x
microchimerismol| 4] WAE= EfjobA|ize] S tj
gk Ao} of ] 7H4] thdstAl slele Aekek 7S
dohfl= A ko o] A7 d Aol

deor & el vk aAde wa 249
FISHZ} 384 o2 A= B8, 9l 5 A9

3o 2 o]F%H Elol5 microchimerism A¥E7F A
Ua=ml 28 ofAo|A] Skl Adle)| EAlska )
S-o] ElFAct. o83k Bjo}l= microchimerism A3
7} Arg o] Aol T =Ae] gk A7 B e
sirtar sl
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At oA g AlM )= micochimerisme] &8k 7912} Agto|HA] A7 Agke] EA4S 7H= 2w
AolA WA= GokR At &Rt
= Aol gk 1 ode] WAl o7& FAkeE Ak o] ol

2 rdAlES AEe Sk} 5S g o R solon, tix
Asless Adatal AguEdAe S8 dadAss AAe 84 59s
EA| AR5 ol 7] flgte] X AAAIL Y A o] 224} (probe) S o]-8-5t
in situ hybridization, FISH)S o]-83le] 22 dHS #4510k

A} sebd 14E WA Ao ASHF S 0= AlE I 5o Bk WA 2] BF HlolS WA Al Eo]
AT o]k Ao FAakE o] gl vlzare] A 9olM= 5t 22 oA o} A7) k] A] ¢k

ool M Al Reke ¥ A
o= qlale] Aol gl ool
o g &1gith Bjo} 719 AlEe]
g A B3P (fluorescence

skt
AE: T3 IAl T 2A12] =5ko 2 o]FH Eo}S microchimerism A7} A ulsa) 7H-2 of Aol kel A gl
EA8kaL 980l BelE ek o213k BlolS microchimerism AlE71 AW o) Aol B w=xol thit o177 S e

ahefa shAc,

ZA1e]: Microchimerism, g2k
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