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Objective: To evaluate the usefulness of serum concentrations of macrophage migration inhibitory
factor (MIF) of patients with ovarian cysts for differential diagnosis of endometrioama.

Method: From Jan. 2003 to Dec. 2004, preoperative serum MIF levels were assessed in 28 women
with endometrioma, 32 with benign epithelial tumor, 23 with functional and simple cysts, 22 with
benign mature cystic teratoma, and 25 women without ovarian tumor as control. MIF levels were
determined using an ELISA (Quantikine Human MIF immunoassay, R&D Systems, Inc., USA).

Results: Mean MIF levels were higher in all groups with benign tumors than control (all p<0.01), but
there was no significant difference between benign tumor groups (p=0.95). There was no significant
correlation between MIF levels and tumor volume, body mass index (BMI) (p=0.635, 0.674 respectively)
Serum MIF level had significant correlation with count of WBC and neutrophils (p=0.008, 0.024
respectively), but had no correlation with count of lymhocytes and monocytes (p=0.688, 0.294
respectively).

Conclusions: This study showed a marked increase in MIF concentrations in the peripheral blood of
patients with endometrioma, but there was no significant difference with other benign tumors. Serum
MIF level had significant correlation with count of WBC and neutrophils. These suggest serum MIF
level has no usefulness for differential diagnosis of endometrioma from other benign ovarian cysts.
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Table 1. Serum concentration of MIF according to histological diagnosis

MIF concentration (ng/ml)

Histology No. of patients Age Median Range Mean + SEM® P value
Control 25 48.9 5.5 3.7~76.7 13.2+3.5
Endometrioma 28 36.5 20.3 2.9~210.1 42.61£10.4 0.0061
Benign epi. 32 42.7 24.0 3.2~206.5 40.2t79 0.0002
Functional 23 414 17.7 54~217.2 38.4%+10.2 0.0002
Teratoma 22 39.5 14.2 3.4~173.9 37.6+9.2 0.0012
(*: SEM = standard error of mean)
epi: epithelial tumor
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Figure 1. Serum MIF values among study groups.
Benign = benign epithelial tumor, endo = endometrioma.
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Table 2. Blood cell counts, tumor volume, and BMI according to histologic diagnosis

Histology BMI* Tumor volume® WBC* Neutro. Lympho. Mono.
Control 234 - 5199 2560 1979 315
Endometrioma 21.9 132 (21~817) 6550 4044 1850 363
Benign epi. 233 265 (15~820) 5919 3180 1907 358
Functional 24.0 103 (18~287) 7256 4304 2091 390
Teratoma 232 236 (13~1351) 6514 4164 1807 347
(*: Kg/m?, ® length X length X length X 0.523 cm®, °: /ml)
Neutro = neutrophil, Lympho. = lymphocyte, Mono = monocyte
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Figure 2. Scatter diagram of MIF according to neu-
trophils count (Spearman correlation coefficient, r=0.20,
p=0.024).
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Figure 3. Scatter diagram of MIF according to mono-
cytes count (Spearman correlation coefficient, r=0.10,
p=0.294).

7VHA A, TFASe] el Tt of
£ B9 Y, 954 F4, 143k w4 AE4,
FHES HED, AT, AAFANG,
A2, deRgn 4, HE8F 5o HEA V- =
a3 Aq8S 3h IF FEE S7HE0) Aot

2RI f Ao M= AauErE flolE Al
FAste] Al FEF, B9 2F oA F7ksh,
Higkel BAE Aoz Bk e 2
ATl MIFE M AEE Yeh)E BMISHE
frolgk AAAAE ik

AR x| A TxE Ao MIF= E7h)

J 329

o] FAAQl W] thekst 4
ol WA monocytes/macrophges«] Al
71908} AR $kake] BAela) ARGy
ZAo| A BAskE A M) 7 FTFE o] 9l
w1 g ere] 7] WA MIF7E dA 8]

A 719E

-290 -



WA= T2 AR A, A,
AE, TdubrolA B B HAFelell A MIF
o] &7t 78k °‘EP"9 3 G g
7o BT SR =E AEEAES TRIY
I RuEYE et 01‘.; Txgoo] dishe
GEl5o] Agutse] kel ofw rjdow
WAsk=AlE AgehA] @k Tens A
o] Wl WAoo R & dade)
o] MIF9] e dastH v FFEl
18 Sel=s 7Hd Ao o

Ty Aol Ak AEe] Tiveks g,
MIF= Az ehgell tsto] Solier} glom 2
e B 5 e AEES 99 SEEAA
=AM B8AE fie AR Bk wed vE
FITF] 7R MIFE ofriA 71913 A7l
ek ofiEe] HEth OF ol -Er 7H ol E A
2 o] MIFE 574%%]
Rl gS-uogne-S *Zri P B
] gxdle] FeAE Fu BEE kg

PR

Ei

—

WA MIF= Wl A== T cells, monocyte/
macrophage, B cells, neutrophils, eosinophils, mast cells,
eosinophils 5oll4] W& E™ T3 endothelial cell 2
#H, 917, 5, WiEe] 713e] A el A =
SHAECE 2 AT A MIFE W8T 5, 5
T (Figure 2)¢} vld|4 AABAE BT 1
Hub dubt Fof el 5= (Figure 3)9H= 2)v]
= WA HolFA &9tk o= MIF 45l &
TT7F 4TS S-S AR o] ] el A
Aue B dalte] G T o
T o, G grof Akt 7417} gl sle
Kol t& %“é%%bﬂ A F7HE MIFE @89
A= Ayl QS Aow E?l‘:]'.

rjgoz MIF7} 75 percentile ©]d <71 $A}
9] gF7IES EAEISIT 225 ng/ml o]/}l 4]
T 26 PAadEe] 9ol e EAslen, 14

s

= el Ease] Su A9tk 19 94,
FYH PAGE, AT B, I3 F
h=i =

= TF/V]' AT
AT dAEE AsUE AL B S
Aol Aguakgo] waso] s §F oo
, ol 2719 Asuuts SAkE
T idehs dolrk wpebA 7 AtE At
3hAte] 27130hs 918k MIFS] FgmAI A=A
o] 7= & 4 §lrh

AR o2 HH MIF= AlgUEhEse 7Fd gk}
ok ollg) o2 A FATES 7H A
T F7kete] o] Bolwrt §lth 1Eal YAES
o] A8 ztold W IFELe| Ao|7} §lo]
BAZEIE Beele FHEAARA 1P
ARET)E olE e Ao® WOtk F3 Byl
WY o} 5T ‘l‘oﬂ 13% ALJﬁrﬂrﬁl"é wel
th MIF d355=e

fu ey

Aol Z3HA

OlN i)
}

o

Ju—

. Morand EF. New therapeutic target in inflammatory
disease: macrophage migration inhibitory factor.
Intern Med J 2005; 35: 419-26.

2. Donn RP, Ray DW. Macrophage migration inhibi-
tory factor: molecular, cellular and genetic aspects
of a key neuroendocrine molecule. J Endocrinol
2004; 182: 1-9.

3. Calandra T, Roger T. Macrophage migration inhibi-
tory factor: a regulator of innate immunity. Nat Rev
Immunol 2003; 3: 791-800.

4. Baugh JA, Donnelly SC. Macrophage migration in-

-291 -



10.

11.

12.

13.

14.

hibitory factor: a neuroendocrine modulator of chro-
nicinflammation. J Endocrinol 2003; 179: 15-23.

. Paul Dmowski W, Braun DP. Immunology of endo-

metriosis. Best Pract Res Clin Obstet Gynaecol
2004; 18: 245-63.

. Kyama CM, Debrock S, Mwenda JM, D'Hooghe

TM. Potential involvement of the immune system
in the development of endometriosis. Reprod Biol
Endocrinol 2003; 1: 123-31.

. Berkkanoglu M, Arici A. Immunology and endo-

metriosis. Am J Reprod Immunol 2003; 50: 48-59.
Kats R, Collette T, Metz CN, Akoum A. Marked

elevation of macrophage migration inhibitory factor

in the peritoneal fluid of women with endometriosis.

Fertil Steril 2002; 78: 69-76.

. Kats R, Metz CN, Akoum A. Macrophage migration

inhibitory factor is markedly expressed in active and
carly-stage endometriotic lesions. J Clin Endocrinol
Metab 2002; 87: 883-9.

Morin M, Bellehumeur C, Therriault MJ, Metz C,
Maheux R, Akoum A. Elevated levels of macro-
phage migration inhibitory factor in the peripheral
blood of women with endometriosis. Fertil Steril
2005; 83: 865-72.

Brosens J, Timmerman D, Starzinski-Powitz A,
Brosens 1. Noninvasive diagnosis of endometriosis:
the role of imaging and markers. Obstet Gynecol
Clin North Am 2003; 30: 95-114.

Bedaiwy MA, Falcone T. Laboratory testing for
endometriosis. Clin Ch im Acta 2004; 340: 41-56.
Moore J, Copley S, Morris J, Lindsell D, Golding S,
Kennedy S. A systematic review of the accuracy of
ultrasound in the diagnosis of endometriosis. Ultra-
sound Obstet Gynecol 2002; 20: 630-4.

de Kroon CD, van der Sandt HA, van Houwelingen

15.

16.

17.

18.

19.

20.

21.

22.

-292 -

JC, Jansen FW. Sonographic assessment of non-
malignant ovarian cysts: does sonohistology exist?
Hum Reprod 2004; 19: 2138-43.

Todros T, Bontempo S, Piccoli E, Ietta F, Romagnoli
R, Biolcati M, et al. Increased levels of macrophage
migration inhibitory factor (MIF) in preeclampsia.
Eur J Obstet Gynecol Reprod Biol In press 2005.
Ietta F, Todros T, Ticconi C, Piccoli E, Zicari A,
Piccione E, et al. Macrophage migration inhibitory
factor in human pregnancy and labor. Am J Reprod
Immunol 2002; 48: 404-9.

Church TS, Willis MS, Priest EL, Lamonte MJ,
Earnest CP, Wilkinson WJ, et al. Obesity, macro-
phage migration inhibitory factor, and weight loss.
Int J Obes Relat Metab Disord 2005; 29: 675-81.
McLaren J. Vascular endothelial growth factor and
endometriotic angiogenesis. Hum Reprod Update
2000; 6: 45-55.

McLaren J, Prentice A, Charnock-Jones DS, Millican
SA, Muller KH, Sharkey AM, et al. Vascular endo-
thelial growth factor is produced by peritoneal fluid
macrophages in endometriosis and is regulated by
ovarian steroids. J Clin Invest 1996; 98: 482-9.
Dmowski WP, Gebel HM, Braun DP. The role of
cell-mediated immunity in pathogenesis of endo-
metriosis. Acta Obstet Gynecol Scand Suppl 1994;
159: 7-14.

Gebel HM, Braun DP, Tambur A, Frame D, Rana N,
Dmowski WP. Spontaneous apoptosis of endome-
trial tissue is impaired in women with endometriosis.
Fertil Steril 1998; 69: 1042-7.

Braun DP, Muriana A, Gebel H, Rotman C, Rana N,
Dmowski WP. Monocyte-mediated enhancement of
endometrial cell proliferation in women with endo-
metriosis. Fertil Steril 1994; 61: 78-84.



