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A Study of Altered IL-6 and TNF-a Expression in Peritoneal Fluid of
Patients with Endometriosis

Jeong-Bae Kang, Young-Kyeong Lee*

Department of Obstetrics and Gynecology, Laboratory Medicine”,
Hallym University, College of Medicine, Anyang, Korea

Objective: Our purpose was to investigate the relationship between the levels of IL-6 and tumor necrosis factor-o. in the
peritoneal fluid of women with and without endometriosis and infertile women.

Methods: This study is prospective and case-control study in University hospital, enrolled thirty-four women with
laparoscopic findings of minimal to severe endometriosis, and thirty-seven women with no visual evidence of pelvic
endometriosis and with benign gynecologic disease. IL-6 and tumor necrosis factor-o. levels in peritoneal fluid were
determined using commercial ELISA. IL-6 and tumor necrosis factor-a. concentrations were compared among women
with and without endometriosis, and with infertile and fertile women, and then also compared according the revised
American Fertility Society classification.

Results: IL-6 and tumor necrosis factor-o. concentrations were higher than in the peritoneal fluid of women with
endometriosis than in matched normal controls. Cyclic variations in IL-6 concentrations were seen in peritoneal fluid
from patients with endometriosis: the concentrations in the secretory phase were significantly higher than those in the
proliferative phase. The concentrations were higher than among of infertile women than in fertile women. A significant
correlation between IL-6 and tumor necrosis factor-a concentrations and endometriosis stage Il and [V was noted.
Conclusion: Increased levels of IL-6 and tumor necrosis factor-a in patients with endometriosis in the peritoneal fluid
may be relate to the pathogenesis of endometriosis suggesting that partially contribute to the disturbed immune regulation
observed in patients with endometriosis.
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o] B}’ H Bae) ospPH AguetEo] WAy Table 1. Clinical characteristics in patients with and
% gx}o] Felolu} Br) o] A|FE-mj/iAT A without endometriosis

oA Weluk-g-ol W3y} AlgulEe] AT G-, End&rzgziosis No erziir;l%triosis
2] Jare ok Sk AT

sl U T, T2 L} 2T Age (years) 33144 36+7.2

o] 227 Z7le} BEA 27}, oS ALA | Height (cm) 159.2+7.6 155.0+2.4
G 2bE gREelAel Hols B o] gle Weight (kg) 554122 56£13.6
e} AE (NAME, SalT, Qa7 Hyelx gu)  Infertilitn (%)

HE o] BAE, E3] Alo]EIlo] 9lar, A|A primary 11 (32.4) 2(5.4)
HgstE = 25 A7k o] wele] gltk o2 secondary 7(20.6) 12.7)

A3 ofy] QAL AsuerEe] AP 74, F Menstrual cycle

o] o] Fag Ao BuEATkt T proliferative phase 16 18

S FSIATE A dAE, sk w8, = secretory phase 18 19

A & sl veh 717 o] A A -AFS classirication

kel ol gt A 20~50%7F B S4E) stage 1 6

™} AUt gate] giitel A g Bl stage 2 .

2 A% B FozA slsloges e

qe A ARe AgWzel e a8 B

By Aolla] AE-wAg dARAe) olgew 9 oge d i

3 Ti XA, T-Z= A o} A ds Az D
o] Z7}& EH|EE Interleukin (©]3} IL)-1, IL-2,
IL-6, guanulocyte-monocyte colony stimulating factor,
tumor necrosis factor-o, (TNF-a)7} AU =2h5-2] <l
o Z1sek SRS AZHLS Bl B2 )
of Q= vhE AEeIA BulsEE 74FE AolEs}
21 (IL- 2, IL4, IL-6, IL-10)°] 2FgWi2ts Aol &
Q3 eke st B st

olo] & A+t AgURkS: $hxlel Aadele] B
Ao A g UBrSe] A 4], S e
ool 2l IL-69F TNF-00] 552 SA5t9] H)
A FEAgko 24 [L-69 TNF-a7} AFguhso]
QIRIXE Ba| A} A ATl T,

Ao & 2 B

1. A&

2003 d 69 o]F P n ARl L
F7] 5~30d (“é 19.4122%) Alole] o4 F 2
AehE bl JAgr 5 e e 5o
=2 z}%m‘%‘%—% Ford T AR BE
A} 34 S Ao R 5Esa AR B

* -AFS, Revised American Fertility Society.
1 no significantly different between endometriosis and
control group in each clinical characteristics

L

= 19851d 714 79 American Fertility Society
classification (r-AFS score)S 4l version®. = #7
SRQATE A o] dol AFpliuteat v E o
T AR W2 Aol AU 5 Alseld s
T AT 247 240 gl 84
TEE vEEoR sglon el 7|gee gl
Byl o] gl B Yol Alsle)
t} (Table 1).
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Figure 1. Peritoneal fluid concentration of IL-6 in
women without & with endometriosis. Horizontal lines,
Means. p<0.05, Mann-Whitney test.
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9] FX& "sandwich" enzyme-linked immunosorbent

assays (ELISA: R & D Systems, Minnepolis, MN)Z. =
At 574 WH2 WA microtiter plate®l] IL-6
9} TNF-a°ll 5o]3}A] §H8-3= monoclonal antibody
2 Agsta =21 54 As 71 (wel)oll &)

t}2 immobilized antibody9} 22 (2~8T)olA] 4

=
g (IL-62 2417k, TNF-ai= 15413F FehAZith 1)
A3t 242 AlF (IL-62 39, TNF-o= 49)S 3}

% % enzyme-linked polyclonal specific antibody
£7]°] ¥ 2204 incubation (IL-6 20%,
TNF-0i= 1A]17H ). Amplifier solutions 87190 5=
7}k 3 30+ o]l color intensity (IL-6< 450 nm,
TNF-o= 490 nm)E 4315tk

ELISA®] detection limite= IL-6°4 0.1 pg/ml,
TNF-0= 0.12 pg/mlR o0 #2974 #x= 5% o] &)
Stk

4. SHHAME|

T

2 Mann-Whitney test (two-tailed)Z. 3}5]
chi-square test and Fisher's exact test=
mean £ SEM=Z X &35} B

FHL p<0.05Z 7)o stk
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Figure 2. Peritoneal fluid concentration of TNF-a in
women without & with endometriosis. Horizontal lines,
Means. p<0.05, Mann-Whitney test.
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1. 54 A9 |L-62t TNF—a2 S

57 e IL-69 gt o s gy
Aol A 389+19.7 pgmlO 2 2] 224+
102 pg/ml Rt} FAKHORE FosiAl S8k
(p=0.02) (Figure 1), TNF-a.2] Az ueksol
AE Aol 20.618.6 pg/mlZ thET-2] 6.243.5
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FEE
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FEE

AT

pg/ml B} o8kl F718kdtt (p=0.01) (Figure 2).

2. NS XM delF=2(0] OE IL-6
2t TNF-a2| 8=

(SRS
AT

AguHtsol o] el A7 1IL-69] 5
TE 2247 (27.5£104 pg/ml)BE T ¥H|7) 459+
18.5 pg/ml)ell FJ&tA 57} (p=0.01)3+ ¥HH TNF-a
zto)7h igiem dizatelA= AT F s

= O -
o] 218t Apoli= flATt (Table 2).
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Table 2. IL-6 and TNF-a concentration between menstrual cycle

IL-6 (pg/ml) TNF-a (pg/ml)

Study group (n=34)  Control group (n=37) Study group (n=34)

Control group (n=37)

2291143
18.9£11.7
NS

2754104
459+18.5
p=0.01

18.9+12.7
19.9%14.1
NS

Proliferative phase
Secretory phase
Significance

10.9+9.7
9.9+6.4
NS

* Values are means £ S.E.M., t Chi-square test, p<0.05, statistically significant, { NS: not significant

Table 3. IL-6 and TNF-o concentration between infertile and fertile women

Endometriosis (n=34)

Infertile women (n=18) Fertile women (n=16)

Significance

48.5+14.4
23.5+11.7

29.1%£12.6
18.5+10.9

IL-6 (pg/ml)
TNF-a (pg/ml)

p=0.03
NS

* Values are means £ S.E.M., T Chi-square test, p<0.05, statistically significant, { NS: not significant

Table 4. IL-6 and TNF-a concentration between stage

Control group Study group (n=34)

(0=37)

Endometriosis stage I to 11 Endometriosis stage I1I to IV

Significance

50.5+16.3"
27.54+109"

28.5+11.4
13.51£8.7

IL-6 (pg/ml) 2244102
TNF-a (pg/ml) 6.2%3.5

NS
NS

* Values are means = S.E.M.

1 Chi-square test and Fisher's exact test, p<0.05, statistically significant

1 NS: not significant

9| significantly different between control and endometriosis stage I1I to IV (p=0.01)
I significantly different between control and endometriosis stage III to IV (p=0.01)

321 75 48,5144 pgml= F-oJsHA| S7Fsk31aL
(p=0.03) TNF-a= F o7+ #23 zlol= gt}
(Table 3).
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ERSL 7‘(]—0]% SR W7 m IV (50.5+16.3 pg/
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FEE

- 48 -

el A IL-69F TNF-o §%=7} Agueig-o] =418}
oF= ok Rolyl AS 7pRl ojAlwct =)k
ol Agulutzol el o4el 1

JJr ?3%—% z7dak=t]
S 7F cytokine 0. =4 T 4]
=, , /\4 [¢] HHO]—/H]_,_Q} 71—%1/11131._ 7+
= 97 /‘1]49] ol = Al A =AY
o Q= olyel B el 57}

E
I
=
3|

}

pil



< oA IL-60] A
F33733 vijopabY o A=Al Fa%h
g 7RItk HaEow M Agyake] &
Kl &g 7HItkaL A A B Th?

TNF-o= E/4stel giAzeA T2 Y=
cytokine & Z A HAAA|, A5 HEES] T8
gk QS s Ao® A dom, B 2t
ol e ] B4 doA 1 w7 Sk
o 54 HES 7 o dollA] Zuk ] giAAE
o] #7F S7HIES wkg sk

TERAP x4

at=,

ofe} 7b Fpde A owm we o]
3 Qov] B2 el e Ag

o - L84
Aol Wel frre) }z Agotel thd SAHS
wol=rbe] His) 4
et 4

I ko

=

1=

2 o
o

‘ﬂkvl st} Xh’s“ﬂ”%% o] Al FEs +=rh
sto] B Fas AT 3999 57 o
=3t AgUlEo= 2dE 19 A ELISAZ
A% A3} Aelsol fl oA RY IL-69
TNF-o 5%=7F 78 718 Basialed] o=
cytokine®] AgUjubEo] Wele] a3t 9&ds &
ZlolgkaL AA ek

AFgiErsol s ool A B Nl T-9l 3
TollA EREE 2 cytokineS ELISAZ #2131
A} IL-1B, IL-69F TNF-a. 557} S7F3=] GnRH
AR F AsHs S0 Hol o WA
o] AgheFe) wael FoF LoD B
St

Agtzel gl fafel M-S S o
3 A AZWEEeR 3 1599 BYeow
IL-2, IL-4, IL-5, IL-6, IL-103} granulocyte-macrophage
colony-stimulating factorE ELISA W o2 =743+
A3 IL-63F IL-100] frold S7F Hol At
Fo] 9l 01*4011/\1 Az S5 Ae] F7Eol
wrpHon WAAAT £o] ks AL A
own}ﬁ

AFNEFE 4 olge] Am-viAY AurS
2 ) S8l AFUEF B4 109 2T 109
| g Hol|A] IL-lo, IL-2 receptor®} IL-62 "sandwich"

i

{o

- 49 -

28, 01938
enzyme immunoassay technique '$Ho 2 =43k 2

I AFgEREe] = ofAdelA ﬂhhiv} vﬂfé}
< 1ol AuuEo] e o dellA] AlE-ujzlAg
o] FAES Bkl 2Agulutgel =
329 ofAo|q BHNoR JL-1, IL-59F IL-6=
ELISA B o2 =H3 9y AF2uultze] g
oA BT} IL-59} IL-6°] 23 715 RasSie
tl o] cytokine©] Abguetgo] A/t gl
o ghe A ASkA T

B0 w Zx1H AguHEd BA5AE 52
178 3% it AZES AP 8] B
WA A Z 2] TNF-0, IL-83} IL-108] BHAES AT
sl A UlEkse] =2 Wrieh Bl o4
£7} Mol A TNF-q, IL-83} IL-100] tHZETR}; F
oAl S-S Harskgith?

the 2ol ojatd Aguirtses B3 20

g F3 ko] = 10HA TAE

o 5ES &7 A8l ko] YN enzyme

of
o

immunoassay H O A3 A3} TNF-o, IL-6,
IL-8%} IL-100] AFglErEo] = gxlollA] f-23)
Al Z7Fske] o3 cytokine®] Az lErEe] Holx}
ool Tae d3s drhar Buskelh? whi
Vercellini 5 (1993 AFgulutso] 2= 947} ¢l
= oA I} B doA TNF-02] 5%=E H]
A A Ay 2ol vt §le-s Harskgith

Ag et £3] 7oAl A dAEh B9l

g} B9 $kxto] 15~25%7) H4H e

= o A= & 34} 5 70~80%0)
A AgulErse] vehdth? ey E9le] 2ksu
5t M2 AREATE Avhs &4% &I AR
1ol AEe] AiEA]
o] 375 A3}, wlgkdol], Wiolse e, A
T, el = s wAethar AAIEH3laL? o
224 ARguEre] A7t A7 T A E T8
&5 gtk Baskgdok

IL-60] Wi 327 vljole] 7] ZAdeA|
1y o] % A
ko] = #hajol| A IL- 601 Yoo} H7F Ay
7k 9le] IL-60] A5 7H Bkatke] &
ool 71%71 HE 842 AAIEA Y Cytokine
o] Aguutze] W} o]of AykE EQlo] Ao

rol
s




N2UAE BXtel S22 AL IL-62F TNF-oll Bigh QFAHY 245 AR

%271 oPde] ZIH o R el o Wiy o)
L= o) Abguiete] 2aka) Sl Qg 7))
2 AP g2 shte 2 2] cytokine
EH|7h SRR} Axagmslel g 44 As)
o]t}26

£ daap g Fla Aol e
62 S XA e A 54 A B 24 F
AgletEom ke 279 e] B3 oS ELISA®
interferon gammag]r IL-6, IL-69] St 2Axe] &
23519 =H F 1IL-69} interferon gamma2]
gt feolgk 2olzt giloy Abs
A ] B Aol tiA AL IL-69]
A AegSel Ades St Bal
ato] B2k W A AE IL-69] EH]E 29 Skxjo]
HA AFsErSe] de oAolA S8k o=
s 71oke A ARAATE ASS A
ALY o] E AT E AUt 511} 34
W =9 Oqé 1878 ¢] 7 A IL-69] &

7} %O o] 1= 1690l Blal IL-60] A LFERA

kine®] g7} 2pol7h whal EE’_E]‘}iQEtL gl
HoR SE 308 P Rl deer X

HE 34v o] gz} B Mof| A IL-62 "sandwich"
enzyme immunoassay technique *'H O = 43 2
I AgUetge] H2 WrleA 1 FErt FUhs
S Bk o i Aol M E AkgulutEe]
W77 275 2T 5 A 1169 F
E9} TNF-af] ¥%7} 52 33 dxgh)

2 ATelA e EAFT uhet 57 o)
cytokine ¥%E2] xto|7} vk ATV F F27]
Hop #0171 Al IL-69] sE7F S7HESlE o=
Harada -5-°] High A-gulvzo] v &9 oA

ol IL-60] BHF7] & 2Hl7] Al F7kethe 1
aieb ARk wbd o]y 1A Wl Al
Wukge] gl ool s vepA| ek’

ARA OS2 A3l Exte] HAF delA] A
E-vizid WePste IL-69F TNF-a7b 57Fstke]
AFgURrEe] AT A, ST s &
o] ik 9Rlo R AR FF WS FAE o

oz g Aer AT WS} 2 cytokine o
FE ATAle digh A7t o wol dsstee
A,

b

ot

fa

HO

a

1. Katayama KP, Ju KS, Manual M, Koyama N,
Matsuura K, Okamura H. Computer analysis of
etiology and pregnancy rate in 636 cases of primary
infertility. Am J Obstet Gynecol 1979; 135: 207-9.

2. Malinak LR, Buttram VC, Elias S. Heritable aspects
of endometriosis: Clinical characteristics of familial
endometriosis. Am J Obster Gynecol 1980; 137: 332
-9.

3. Jonathan SB, Eli YA, Paula AH. Novak's textbook of
gynecology. 13th ed. Lippincott Willliams and Wilkins
2002; 933-4.

4. Muse K, Wilson EA, Jawad MJ. Prolactin hypersti-
mulation in response to thyrotropin-releasing hor-
mone in patients with endometriosis. Fertil Steril
1982; 38: 419-25.

5. Jonhes SE, Parsons AK, Becker JL. Altered inter-
leukin-6 production by peritoneal leukocytes from
patients with endometriosis. Fertil Steril 1988; 61:
294-9.

6. Juha Punnonen, Klaus Teisala, Hannu Ranta, Bruce
Bennett, Reijo Punnonen. Increased levels of inter-
leukin-6 and interleukin-10 in the peritoneal fluid of
patients with endometriosis. Am J Obstet Gynecol
1996; 174: 1510-22.

7. Iwabe T, Harada T, Sakamoto Y. Gomadotropin-
releasing hormone agonist treatment reduced serum
interleukin-6 concentrations in patients with ovarian
endometriosis. Fertil Steril 2003; 80: 300-4.

8. Kishimoto T. The biology of Interleukin-6. Blood
1989; 74: 1-10.

9. Buyalos RP, Funari VA, Azziz R, Watson JM,
Martinez-Maza O. Elevated interleukin-6 levels in
peritoneal fluid of patients with pelvic pathology.
Feritil Steril 1992; 58: 302-6.

10. Gorospe WC, Hughes FM, Spangelo BL. Interleukin-

-50-



11.

12.

13.

14.

15.

16.

17.

18.

19.

6: Effects on and production by rat guanulosa cells
in vitro. Endocrinology 1992; 130: 1750-2.

Jacobs AL, Sehgal PB, Julian J, Carson DD. Secre-
tion and hormonal regulation of interleukin-6 pro-
duction by mouse uterine stromal and polarized epi-
thelial cells cultured in vitro. Endocrinology 1992;
131: 1037-45.

Tabibzadeh S. Human endometrium : An active site
of cytokine production and action. Endocr Rev 1991;
12: 272-6.

Oppenheim JJ, Ruscetti FW, Faltynek C. Cytokines:
in Stites DP, Terr Al (eds): Basic and Clinical immu-
nology, de 7. East Norwalk, Appleton & lange 1991;
78-100.

Paolo Vercellini, Fabrizio De Benedetti, Edoardo
Rossi, Alberto Colombo, Laura Trepidi, Pier G Cro-
signati. Tumor necrosis factor in plasma and peri-
toneal fluid of women with and without endome-
triosis. Gynecol Obstet Invest 1993; 36: 39-41.
Halme J, Becker S, Haskill S. Altered maturation
and function of peritoneal macrophage: A new hypo-
thesis for pathogenesis of endometriosis. Am J Obstet
Gynecol 1987; 156: 783-9.

Tasuka Harada, Hiroki Yoshika, Souichi Yoshida,
Tomio Iwabe, Yoshimasa Onohara, Mashahiro Tani-
kawa. Increased interleukin-6 levels in peritoneal
fluid of infertile patients with active endometriosis.
Am J Gynecol 1997; 176: 593-7.

Markowska J, Kowalska M, Gogacz M. Cytokines
and endometriosis. Clin Exp Obstet Gynecol 2004;
31:269-70.

Koumantakis E, Matalliotakis I, Neonaki M, Frou-
darakis G, Georgoulias V. Soluble serum interleukin2
receptor, interleukin-lo in patients with endome-
triosis and in controls. Arch Gynecol Obstet 1994;
255:107-12.

Koyama N, Matsuura K, Okamura H. Cytokines in

the peritoneal fluid of patients with endometriosis.

-51-

20.

21.

22.

23.

24.

25.

26.

27.

28.

Int J Gynecol Obstet 1993; 43: 45-50.

Nasir Rana, Domald P. Braun, Robert House, Howard
Gebel, Carlos Rotman, Paul Dmowski. Basal and
stimulated secretion of cytokines by peritoneal macro-
phages in women with endometriosis. Fertil Steril
1996; 65: 925-30.

Braun DP, Gebel H, House R, Rana N, Dmowski NP.
Spontaneous and induced synthesis of cytokines by
peritoneal blood monocytes in patients with endome-
triosis. Fertil Steril 1996; 65: 1125-9.

Suginami H, Yano K, Watanabe K. A factor inhibiting
ovum capture by the oviductal fimbrial present in
endometriosis peritoneal fluid. Fertil Stertil 1986; 46:
1140-6.

Iwabe T, Harada T, Terakawa N. Role of cytokines
in endometriosis-associated infertility. Gynecol Obstet
Invest 2002; 53: 19-25.

Weed JC, Arguembourg PC. Endometriosis. Can in
produce an autoimmune response resulting infer-
tility? Clin Obstet Gynecol 1989; 23: 885-9.

Olive DL, Montoya I, Riehl RM, Schenken RS.
Macrophage-conditioned media enhance endome-
trial stromal cell proliferation in vitro. Am J Obstet
Gynecol 1991; 41: 953-8.

Liu Y, Luo L, Zhao H. Changes of cytokines levels
in peritoneal fluids of patients with endometriosis
and its effect on reproductive activity. J Tongji Med
Univ 2000; 20: 163-5.

Koga K, Osuga, Y, Yoshino O. Elevated interleukin-6
levels in the peritoneal fluid of women with endo-
metriosis may be a mechanism for inflammatory
reactions associated with endometriosis. Fertil Steril
2005; 83: 878-82.

Schroder W, Gaetje R, Baumann R. Interleukin-6
and soluble interleukin-6 receptor in peritoneal fluid
and serum of patients with endometriosis. Clin Exp
Obst Gyn 1996; 23: 10-4.



25t 017
Al w3}

ol
o

SHUAS Xl =2 AU IL-62F TNF-a2| B3t 201
-22xs-
S M AU o2 A% B9 A1) WA A% F AT B
PP ] 5ol AFWRS BApsk AFURZo] G BAe] B AL AA3 o] W
A BEFFL vl wo}u} IL-65} TNF-aE 24815t
ol Agutzon g9k wi 2ARAR F0E B EE 2AAE 4 H Q=
A ABE 4P oa% o BESGon B AT oo AAEI} HAH oy T
ARE WE Aol QAL B4 Aol ARFERAA AFURF 247 Tl gl
7} 379 ETOR Atk F 2O BY A4S FED T 302 ool 400 g X 103 <t
AYEF T AFA AAEY)] Kol BEH F 70T WEAS] nHele] 169 TNF-ao] 5
=Z "sandwich" enzyme-linked immunosorbent assays (ELISA: R & D Systems, Minnepolis, MN) &= =
gkl
4 3k 1L 54 49 [L69 w5 AsuUHEeos FXE AFrelAE 38.9£19.7 pg/mle
2 Fa9] 2244102 pgmlET} o8kl S7FFAL (p=0.02), TNF-0°0] S E% A-g250]
A= Aol A 20.6+8.6 pg/mlE HET-2] 6243.5 pgmlEtt o84 Z7FatdTh (p=0.01). 2.
Ariegoldel AYF7IE srolA IL-62 SA7|RG FH 7o FolstA S7he v
Zke]7F AT (p>0.05). 3. IL-62> 7P BT =dol oA sl <7t
o Zrell fFolgk Apol= IRl (p>0.05). 4. IL-63F TNF -0 B thx
AAQ T2 sl W7l st v folsiAl S7kst
o4 16 TNF-o7h 37k5te] Agetzel 44t &
FF B2 S des 3 Ao
Joll tht A7 o @ol Basteet Abrdn

(p=0.01), TNF-0=
SFA AL (p=0.03), TNF-0=
w3 gt #7134 11
AT} (p<0.05).
4 B AsHHEd ke 3%
A, S Fojsir & %%
< cytokine?}2] %

2910 oA B

5 a3

Al 7t
SAMEH0]: g9, IL-6, Tumor necrosis factor-o.
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