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HETETHRTENEAMER L HEAKAPHES@BROZILEE
THHEBCHRRBE  RMAELKE I ES @Bttt i
Nitric oxide (NO, £/L{) ~ 483 8.1b4(total antioxidant status, TAS) ~ 4=
Be %-6 (interleukin-6, IL-6) ~ IL-10~IL-12 Y 2 & A E HHBHRTF TR
BREMEFLFTRE ?

BMELRZERARRRES @A FELPS) Rl K PHE %
> HE T AL NO-~TAS~IL-6 ~IL-10 ~IL-12 t44E /) » RIEH E % 4
BAZBERFTHHFENAE ERFREABRETRARERESER
E A BETTABREMARAFE —PAE B DA F=HH%4
BILA)- A BABHRE AERREFRERNEL RALMEK
%0 4824 1 Ep3t &k 0 R4 2ng/mL LPS % 2 ug/mL LPS #1:3% 24 /)~ 8% -
REEFR > BRI E -

BRET BATEABEMZIFLRAEEHLLBHYERL A%
R AERHEZERE -8R > £382ng/mL LPS #lit% > £ — 8 — ¥
FTEABREEMe) R ARBALLERBAELB %8 NO-~IL-6 ~IL-10 > &Lk
BZHEE 4 MFENBERORALT TAS > & LPS R8sk 2
ug/mL 2% » AR Z IR TFERBERAORALYRBREELB S
IL-12 -

AEBROERRATENEEMGBRABR K PamEaynsd 8%
REZBATHEE L  BEFTUANKRMEBENARERARBR T
REHY o

TSCRRGER C FENBEME C BK BEfta



BEXHE

PROBLEM: To verify whether the peritoneal macrophage is activated in
endometriosis.

METHODS: We examined the synthesis of nitric oxide (NO), total
antioxidants (TAS), IL-6, IL-10 and IL-12 by cultured peritoneal
macrophages (PM) unstimulated or stimulated with lipopolysaccharide (LPS)
from women with endometriosis (early; N=12; advanced; N=11) or without
endometriosis (N=13).

RESULTS: After stimulation with 2 ng/mL LPS for 24 hours, PM from
women with early stage endometriosis secreted more NO, IL-6 and IL-10
than control. Higher IL-12 levels were noted in women with advanced
endometriosis when compared with controls. We also detected higher TAS
levels in the advanced endometriosis group after 2 ng/mL LPS stimulation
for 24 hours than those in the early endometriosis group.

CONCLUSION: The increased production of IL-6, IL-10 and IL-12 by
stimulated PM confirmed previous observations that the PM is the principle
source of these cytokines in peritoneal fluid.

Key words: endometriosis, IL-6, IL-10, IL-12, macrophage
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T P B i g (endometriosis) + £ 1860 S HAEH R - MZEH
AL “FEAR RAETFETMSEF(ETAE) R FTAB
BlsEmdld  —ALAAFSFSHEDR - AR LY HFAWHER
#:(1)1885 4 d von Rocklinghausen Af#E6)BER £IRW - (2)1919 Fd
Meyer #3269 BUEEAL 2 38, 0 (3)1927 s-& Sampson 3L &9 A B TR A
(41949 £ &y Javert A2 i ) A R R-2 B AT B L FLR BHETHR
e 11927 4 Dr, Sampson 4% 5 .65 » £ B S A WELTE MR
il S EHEEAANRY itk T FETRBEM, (RE-)-
ERHSERNFAEEN pRERSHMTANEHEERE - 7 HEA
Aol TUAMEPRINEASTTARMRB(AE ) 22—&
AFHFRY SUEEHATENERME  FREEFFEERAERNE
] dRH 2050% FEFENMBEME(RE ) B RERF
FARBABEFEGOEFRA L AR HBBEREAGER  F 54
HEBEHEE  EATFEAREASRLREARTY S ESial
B §AETaBeERER e mesli® - TR
WML R —bEEARES R 2 AFASE]D RS8R T £
BEMFErBpEiaas il BN A ST i o010 F iR
fi% + 1 CD3'CD25 i #8 3k B B8y JUk B g4k B4y -
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B— EHEEHE MESHTF TR  LERpEeiAnmey nitg
TRBEA A A RS RENSN EHEE BA LA sY 28
RE - FHEEF CHOELGBE - BTHEM-

f=.dﬂaxcmq E$L:¢5. *%Eﬁ%_ {

e o e s s
Bl- MiddfoFrrapiams taAfilipdiedcl QamiE+
FoinHEETHERALGERE RENixhiEE$) S8 KEEHuE
BREREHTENREALE ARG ASEROCRIJGES - ANERLEESW

BHAE AL - (Gt -

F— T E M E A 2 8k 4§ & th % (prevalence)

T EMEE{E
THAE WA A HE 000000
iU E R 1,860 19 1%
ENERSE 3,060 6l 2%
VTH 458 69 8%
ATH 5,511 606 11%
ETHE IR (FREE) 724 116 16%
F it iR 2,063 619 30%
TP IEEER (ST FEEEE) 140 74 53%

(Wheeler IM, Infertil Reprod Med Clin North America 1992;3:545-9.)
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MRS LHER S AL el B—
gt Beell ZHEHE - RUFARE TFERNBERENTA #4379
e 1 B, Y TE S R AR AT EL > My b dm B B p i R AT G B P B b
Begfie 7 - NK (natural killer) cell (& ##x Fimbe ) - HBMABLFERE
A BALEYET— BTSR[] FA NK cell #)3% —4 508 55 19 P pi
PE s MRl T Mt e S ER  db BT T A e E
MAERMBEAES NK cell & - B H T BRT 7T CD3CDI6
NK cell B4 a2+ CDICDE' 8 T cell 2aedib, &%
# NK cell #9458 -

FEEREHRTHHATFENEEMENr BAPe8 AR Fmie
e LA SRS 1] » CD25'T s fo A Ak dp 9 R &[1] » B —F 2Tl H
GnRHa 748 A 454 5 4 W48 (4] 8K P bo e £ 04 9 L8857 TL-1B-11-6 -
TNF-a# 3§ An + @ IFN-y8p & P [5] - 86 F R EFMBIF LR P
B T #mffa® PHA ~ ConA & 4 1L-2 & /7 69448 » 7T &L GnRHa
R[S - 87 FRAMETWHe BN TEHFTARELEHL
IL-10 ~ IL-12 g9R 8 B A - WA T sa i phdddpd] » SHAMH(H T
7 Fl & 3 (PHA ~ ConA) » 3 #3080 & &3k B8 de Bl » 88 1IL-5
& 4 [6] -

Eciopic andomebns! esee
B = - VST 3 A R AR AN A o e B 6 ) SRR B MELRE » R Al
WLTHI B3+ R NK ey TR 2FLH THI $3# » o E THI 25
# AN TH2 SeA B M AW EHEFE LB » EA
AR A AL M -



BEEMBE > FEAREMAERRALABARTF oA EIL T 4o
BAESKYE THRESeBLN EEZAC ATETHRTENARE MR
Wi EBAPHES@BASILET AN CHRBEARYE  RMA
b T LPS 3l #u4g > — 2 E S 4mfa iy & ¥4 NO, IL-6, IL-10, IL-12 4
EFEHRBATFENBREMERLHEARRE?



KAtk R ik

— ~ B AR R BB KA R A IR

ERFHERBRETRAREBRESRE > UAKHFELEE FiHH
AABREEK  GLERALFHETAH=ZBA  RABEIEMTRAERS
B MBBBEEFRETANRNRAEARABLLFHNELCHTN A
VEFETABEEMARA HNEF—RE R I2 A ZE=HAF
W Il A BHF BAAHRE  ARRIEHHRETROES  REIK
KA IL-10~IL-12 983K - KPR F MR E_HARETTABE
MEE FZHREWRATETFEABEMES > B KAR R
AT A RAE-TOC K RIBFXHE -

FEB RSS2 AT 0 BBkt 0 IR 8 mL &9 #F Bk > 9 %] & Heparin % F
6mLFB ARRFafthtaFHRAFRA R B EDTA % F 2 mL 4FA %
A H o MEEKE  BRRO B ARRATENTHE > HRKEE
YRGS E BHBEMFTBEAA EO HHF > £FFE cidex &
formalin JHHF 8 B BHARAF RS R A RBRWE T hic kR -

RERAKEEAE P BRIk c K 30 YERNEZETR
F > #0400 g 10 min 4% - JLFd ot RPMI-1640 & #7 % 7%(2 mM/mL
L-glutamine > 25 mM/mL HEPES » 50 p/mL penicillin > 50 pg/mL
streptomycin) * A Ficoll-Hypaque #7 /& & .7k 800 g > 20 min ##.o W=k »
A KB R oy EAdmbe 5 %) o8 H 2R > 32 A trypan blue B & £ 57E
£ R# 95%AEHAE > BRAMT 10 %8s 4 £ F(FCS)4y RPMI-
1640 » A 2x10°mL YR EHA WwR AL @B EEEIA T Alh
KRB > A Turksolution #t &, » @£ 8 5% o

=~ ERénind) o RStk

BERIFEH G mikiEk 1 cc.2x10%mL > HAABER 3cm ey BBt m
¥ 5 37°C> 5% CO, 60 74 > 24 » A RPMI-1640 h#k =%k » BE R
2o mikéafe 0 Rk 1 cc.t) RPMI-1640 #2 10% FCS (fetal calf
serum)3z & o

H—EEHmy A 1cc RPMI-1640 5 1 c.c. 4 Og/mL LPS (from E.
coli; Sigma) » 1 c.c. 4 ng/mL LPS » & 37°C 5% CO, F &/ \bF o 244 > 4§
FE B Ahne iR A A 1x10%mL ¥ At fle) E-ddain 0 5 %) 4 4 1R
4 > 2 Og/mL > 2 ng/mL & LPS f] 3 F3z % -



24 )NBEfE > BRI EFR 0 BESHK A RS- T0C ¥+ - H & IL-6, IL-10,
IL-12 T A ELISA Kit (R&D)R| L g & - W Nitric oxide » B] A Greiss
Reagent 4% > WAL &R HER B A S E - 2,3 ®ABTS B 7T 20843
EHP e bR E -

AR IR

BT IL-12 AR ANSBREGBE EEI) RGP/ EAZREE
&%~ F %k > B A Kruskal-Wallis H test 4u_E Dunn procedure 4 iE > £
W IL-12 B A x *test Rpktbix » PR 0.05 A B F 4t B 4 -



% X

— B ARESmBAditam it iR E
BEATTABEAMZFLRESFLLBYEE » NO, TAS, IL-6,
IL-10,1L-12 #5724 A 8RB &Y £ & - (Table 1)

Table 1. Basal synthesis of various cytokines by the peritoneal macrophages from women
with endometriosis and fertile controls

End —

Cytokines* Controls (N=13) Early (N=12) Advanced (N=11)
NO (uM)? 106.9+13.5 123.5+13.1 112.4+10.1
TAS (mmol/L)? 2.5340.34 2.4410.50 3.37+0.62
IL-6 (pg/mL)* 10944260 8994260 11314317
IL-10 (pg/mL)? 268.5+181.8 113.2441.9 132.0£32.6
IL-12 (> 5 pg/mL)° 0/13 1/12 1/11

*NO = total nitric oxide production measured by the concentration of nitrate, TAS = total
antioxidant status, IL-6 = interleukin 6, IL-10 = interleukin 10, IL-12 = interleukin 12.

®Mean + SEM; Kruskal-Wallis test and Mann-Whitney test were used. There were no
significant differences.

®(Number of cases odetected by the IL-12 ELISA kit) / (Number of total cases). Fisher’s
exact test was used to compare each other. No significant differences were seen.

—~BAKESmiEE LPS R84 mnk Ay
ABRKEQng/mL)& LPS 21T > FHFERAEERE &4 LY
BakR LSO ESmEH ¥4 NO, IL-6, IL-10 & 8 84 # & (Table
2) MBBNTFEAREMESSLLHEREAS L TASHEE -

Table 2. Lipopolysaccharide (LPS) (2ng/mL)-stimulated synthesis of various cytokines
by the peritoneal macrophages from women with endometriosis and fertile controls

Endometriosis
Cytokines Controls (N=13) Early (N=12) Advanced (N=11)
NO (pM)* 120.0+13.8? 169.0+11.0 133.6+15.3
TAS (mmol/L)* 2.601+0.34 2.0540.34° 4.0010.64°
IL-6 (pg/mL)* 1262+341° 27441236° 15734425
IL-10 (pg/mL)* 933+99¢ 1569+179¢ 1090+101
IL-12 (> 5 pg/mL)** 0/13 1/12 2/11

*NO = total nitric oxide production measured by the concentration of nitrate, TAS = total
antioxidant status, IL-6 = interleukin 6, IL-10 = interleukin 10, IL-12 = interleukin 12. *
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Mean + SEM following stimulation by 2 ng/mL LPS for 24 hours. **(Number of cases

detected by the IL-12 ELISA kit) / (Number of total cases) following stimulation with 2
ng/mL LPS for 24 hours.

P = 0.019, °P = 0.006, °P = 0.006, P = 0.007 by the Kruskal-Wallis test and the Mann-
Whitney U-test.

ARG EQugmL) LIPS R T  FERNBEMEEHFLHYBE
BEXRBREPSHER BTN MEEARYATFEANABERE &5
b B84 % i 1L-12 84 & & M ©(Table 3) -

Table 3. Lipopolysaccharide (LPS) (2 pg/mL)-stimulated synthesis of various cytokines
by the peritoneal macrophages from women with endometriosis and fertile controls

Endometriosis
Cytokines Controls (N=13) Early (N=12) Advanced (N=11)
NO (uM)* 113.4£12.3 135.4£10.6 109.9+13.8
TAS (mmol/L)* 2.79+0.45 2.411£0.48 3.5240.65
IL-6 (pg/mL)* 1059276 14391245 9971268
IL-10 (pg/mL)* 2379+295 24974235 28921376
IL-12 (> S pg/mL)** 1/13* 2/12 7/11°

*NO = total nitric oxide production measured by the concentration of nitrate, TAS = total
antioxidant status, IL-6 = interleukin 6, IL-10 = interleukin 10, IL-12 = interleukin 12.
*Mean = SEM following stimulation by 2 ng/mL LPS for 24 hours. **(Number of cases
detected by the IL-12 ELISA kit) / (Number of total cases) following stimulation with 2
pug/mL LPS for 24 hours.

P = 0.023 by the Fisher exact test.
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BRAFENBEREABRE  HERE 5 SR BELENK @
oty Fc 2844 Bt NK et tafg 5 BR[7] 22 A 0
BRPAEHERNN BEWLAL BELHFRAHBRMEBELETFTRRE
ByE s A0 B ik f iR 805 E B NK fa B bh fa Bl 5 3% 5 /) R G9 3R % >
ERBEENTENEEME > BAFEORK  AARFRENFRERF
&KT °

T afnk meh T4 > F FHMH(CD69 2 CD25)Hvug g4
(HLA-DR) [8,9] » &4 &) % NK #mfs » & tbdpd] NK i o & F 547
AR BT REB K Pt EFERABEMESRH oY
RE[] > MBTHBRNK tafp ERTHRAER -  IATRMAYARLEREES
BEFTrBEEfETabey CD3'CD25 82 CD3'CD69 b £ ik 4 TR
e94a ) - KT 0 CD3'CD25 % 1k o

TEEERERET BEGRATY) FTERNBEEMEEHFBEA
bk B3R R %8 HLA-DR'CD4'CD3 4 AR % > 1 CD8 3 42 4
B K > BT 400 T EILTTAESE A A T helper cells (#8h% T mh8)
S MR T @i T4 % Thl 2 Th2 > Hyikthmpp 6K —4#
B % IL-2 32 IFN-y > 4 % % IL-4 2 IL-5 [10] - # Thl kb Th2 £ $4 &Y
RARABAREN  BALRAERMNK  EEEBRARLERBZMLE
B o

HBPLEZATHERG T2 —BEH > P KPPl fey@IiLiar
IL-1B ~ IL-6 ~ TNF-a.% 3 #u » @ IFN-y47 4 &V [5] > 478 % IFEN-y& b &
RE BAAZLEIRIBRGERK M R ATRATRE  £8A -
IFN-yR B B K& F e > 128 2 sk Bipey > IFN-y T s R & Thi
tafe > 23F 5B~ 0 Thl e EFEABERE EXMAKTRAERRL
B AERE TR B TAR A ABRY BER—HT
—LEABNGLEANRBRLRERALT  AAASFRARAHEER -

HHEBASARE? Edbale BRI EELAE  THEIEILEW
BEMEEIR) B ELEbapp(FlodEeh A T mi)sk » R
PLR & B 4a fis(antigen presenting cells, APC) » ##F & N Bz i3 fif
M Emad EX@ XA HBRIVER  —ZHELEY
BiéetE A & > 4 T 3% NK cell, K cells, Cytotoxic T cells 4 — 4k B A %42 5F
Réafhrest > BEAELRRBERZEE R @B ESE - FTULEE
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& 5 (DOH-87-TD-1059) » £49-%RIXMH A IL-10 ~ IL-12 898 B(BEK) »
GERBRATGNEAFES @R TLAR L MARABETFENREM
EEEHRAM  ELXHRAREE > B ARLREBRLH > XREANTEMY
BFENBEME -

BATA MRS XK LIFZEHE > MUAKREHRA LPS —fa
BARFE FRHHEHa  REE%@l  AAEEAKRFRAR
WA NEALT @ BEAEARAEFLOHRE - R8T L4AHNEY
B FEABEMESERX  LhRHEBAaERAAHERRE > BF =R
RTUARE F— LHFTEAREMELELEARY > BAKHWER@mipik
Bk IL-10 MA B RBZEAHE AHVWERETHEB ISR A
IL-10 gz £ A A » Evfsape IL-1, IL-6, TNF-U Z 4 &b
[11] - F = & FERWEEEIL > FRIFEAFRMNK £ TERNBEE
BE e EHZBAKY > ¥l RILB P IFN-0O &V [5] ) &R E R
REPrEkey IL-10 3 hoa B K[6] > @B ANIBIRR > LRI BE R ERLE -
MAARI ISR CLEE R AR R IL-10 9 E 4 KA ER @y
T EERARL - £= > LHAALERMUAA B EBHEYE Rl
BAENBEMEaSgEY HARBEGYES&B(RERTWEN) R
TR RAREESE o

12 5 &K @& uy LPS %% > &K49°T 2E 2] IL-6, IL-10, NO # 4
MG EFREE - BTURAE L af o dbiF 280 e) » THE
BHIL K EE B > d8 Thl e d T > RENHRUFTERMAHER
ER[O)  RARTFENABEMEEZE R A YA HR > £
MU HZABREY AAERAHUYAHBAaYSENE > Mtk 47588
BHRE? RAE Wi > B BITHAABOE R €7 Yire it
B RBRMBATER BRI - AHERER K RfF R HA+ RS
ICR? A TARRNEHR K 8 — L RBLFELWHADELRLIN BT » FARE
FAHEFER -

BB TG TFEeABEAMERE I B ELE S afey g
16 ? AT > & SURKEE B [12,13]) > efmimt R AKR @ IL-10 EERFF
AR ERHBEARA  AFE5  ERAAMAHFAE-—HAE Sy
FaANES c MEBERBHRBEIE o Kk BRENK  CHLIRIERT
Bt CEARDVARA[4IS|IES sl > TR FENE LM
ERE MmBARTFRAFLRK  FRAGUHMLEIHEE B TE=
FATIR » Ev%4ah 3] A2 T helper cells 7& PR AK[6] » 48 IFN-0O & & R AK[5]
S » —RBHE ARSI ARFBEZTENRERE - KM F R
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& » KIR (killer cell inhibitory receptor) * M HA% % S 6h 89485 B & » BE
HRBKIRGRRA A EFERAEORAELRR  2ERBEHER -
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