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Dioxin concentrations in women with endometriosis

Avigail Mayani !, Shimon Baref, Stephan Soback underwent laparoscopy and in 44 patients (endometriosis group)
and Miriam Almagor 13 endometriosis was diagnosed. The severity of the disease was classi-
L N ) fied according to the scalar scoring system of the American Fertility
IVF and Fertility Laboratory, Department of Obstetrics and Society (American Fertility Society, 1985). The control group com-

Gynecology, Bikur Cholim Hospital, 5 Strauss Street, Jerusalem prised 35 women with mechanical infertility. In these women no
91004. andNational _Re5|due Qontrol Labo_ratory, Israeli _Mlnlstry evidence of endometriosis was found at laparoscopy. They had had
S/Ltﬁ?iw;#w;li"ti;ﬁfrggirtYDin:nceﬁsrzg(lj Animal Health Kimron ectopic pregnancy, salpingectomy and pelvic inflammatory disease.
' ' All women in the study had resided in the Jerusalem area during

%To whom correspondence should be addressed the previous 10 years, and had a similar socioeconomic status. An
informed consent was obtained from all patients who participated in
the study.

For dioxin and triglyceride analyses, approximately 25 ml of blood
was obtained from each woman.

The concentrations of the enviromental pollutant 2,3,7,8-
tetrachlorodibenzo-p-dioxin were measured in the blood of
44 infertile women with endometriosis (study group), and
in 35 age-matched women with tubal infertility (control
group). Eight women with endometriosis (18%) were dioxin  pioxin determination
positive as compared to one woman (3%) n th? CP””F"S Blood specimens for dioxin analysis were frozen at —20°C and
(P = 0.04). Although the concentrations of dioxin did  gansported to the residue control laboratory. Dioxin was extracted
not seem to be directly correlated with the severity of and quantitated by gas chromatography (GC) and mass spectrometry
endometriosis, these observations contribute to the accumu- (MS) essentially as previously described (Lamparskial, 1979;
lating data linking dioxin to endometriosis in humans. Firestone, 1991) with certain modifications: 20 ml of blood was
Key words:dioxin/endometriosis extracted three times with 15 nm-hexane:acetone (9:1 v/v). The
combined extracts were concentrated by evaporation and applied to
solid phase extraction columns. Dioxin was eluted with methylene
. chloride which was evaporated to dryness; the residue was dissolved
Introduction in 0.05 ml of toluene immediately prior to GC analysis. Primary
The environmental pollutant 2,3,7,8-tetrachlorodibepzo- identification and determination of dioxin by GC was performed
dioxin (dioxin) is a potent teratogen and carcinogen in rodent&'sing a Hewlett-Packard 5890 unit (Hewlett-Packard Co., Atlanta,

(Chahoudet al, 1989). Dioxin has also been incriminated SQ(’:tl‘LcJ)iACLSthrJ(iepgztigtv(i)trhDD'oB-'?] %:zr;iill?ry ;0'32:1?,&”:(1‘8’“265& ”
. : . ) u . Dioxin identity was i y wlett-
Zfa? :(L:g;(;i;logen in_humans (Fingerrett al, 1991; Huff Packard 5989A GC-MS instrument equipped with a computerized

In rh K hroni dioxi di | data analysis system, in negative ion chemical ionization mode, using
n rhesus monkeys, chronic exposure to dioxin was direct Ynethane as the reagent gas. The operating conditions were as follows:

correlated with an increased incidence of the development Ghe source temperature was maintained at 200°C and a quadropole at
endometriosis (Rieet al, 1993). A positive correlation was 100°C, injector temperature was 270°C, detector temperature 280°C,
observed between the severity of the disease and the daily apgbgrammed oven temperature increase from 100 to 200°C at a rate
cumulative dose of dioxin administered (Rigtral., 1993). of 30°C/min and from 200 to 240°C at a rate of 15°C/min. Nitrogen

It has been recently reported that in Belgium the incidenceéind helium were used as carrier gases. Dioxin identification was
and severity of endometriosis in women, as well as the degrezccomplished using ion chromatograms for mass to charge (m/z)
of dioxin pollution, is amongst the highest in the world ratios 319, 321, 323. Mass units and their relative abundance were
(Koninckx et al, 1994). These observations raise thecalibrated with perfluorotributylamine.

concern that dioxin may be involved in the pathogenesis D|o>_<|n standard solution (10 ppm) was purchased from Eastman
. Chemical Co. (Rochester, NY, USA).
of endometriosis in humans.

In view of the accumulating data, we carried out a pre“m'n_'Statistical analysis

?hry SItUdg aflmed at evzfifluz_itlngf the Cogcenttrzf'ttlo_ns of dioxin IIghe statistical analysis was performed using SPSS 6.1 for Windows
€ blood oTwomen sutfering from endometriosiS as compared, , 4g6px-50 PC. The association between endometriosis and

to women free from the disease. presence of dioxin was analysed by the Fisher’s exact xéstest
was applied to test all other associations among categorical variables.

Materials and methods In tables with an expected cell frequeneip, exactP-values were
. obtained using StatXact 2.04. Differences in age and in triglycerides
Patients were evaluated by the two-sampigest. These were preceded by

The study included 79 women who were evaluated for infertility in Levene’s test for equality of variances in order to determine the
Bikur Cholim Hospital IVF unit during 1991-1995. All women appropriateness of use of pooled variance estimate. Logistic regression
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Table I. Patients’ characteristics in study groups and amongst women found positive for dioxin

No. of Age Ethnic origin (%) Triglycerides
women (years) (nmol/l)
Ashkenazi Sefardi Muslim
Endometriosis 44 33.6: 6.7 21 (48) 20 (45) 3(7) 1.3 0.7
Control 35 34.4+ 5.8 7 (20) 27(7  1(3) 17+1.2
Endometriosis dioxin positive 8 334+ 6.4 2 (25) 6 (75) 1.3 0.6
Control dioxin positive 1 37 1 1.1

Values are mean (SD).

aStatistically significant difference in distribution of Sefardic women between control and endometriosis
groups P = 0.02).

bstatistically significant difference in ratio of women positive for dioxin between control and endometriosis
groups P = 0.04).

Discussion
Table Il. Dioxin levels in blood of dioxin-positive women The aim of this preliminary work was to investigate the
Patient Disease Dioxin presence of dioxin in the blood of women suffering from
stage concentrations (pPt)  endometriosis. Although the study groups were relatively
Endometriosis dioxin-positive small, among the endometriosis patients 18% were found
1 ]| 07 positive for dioxin as compared to 3% in the controls. This
2 il 0.8 difference is statistically significant. It cannot be attributed to
2 :ﬁﬂw &'é a higher solubility of dioxin in the blood of the endometriosis
5 =1V 0.8 patients because triglyceride concentrations in both groups
6 =V 1.0 were comparable.
g :::::x i; As all of our patients had lived in the same vicinity over a
Control dioxin-positive ang period of time, we assume that_they were exposed to
1 0.4 similar amounts of environmental dioxin.
Although our study groups were not fully matched in the
“ppt = parts per trillion. aspect of ethnicity, it did not interfere with the interpretation

of the results. In the endometriosis group more Sefardic women
were dioxin positive but in the control group, which consisted
analysis was performed to control for potential confounding effectssf 7794 Sefardic women, none was found positive.

of ethnicity. The concentrations of dioxin measured in our study are in
agreement with those reported by @it al. (1993) for 102
Results individuals without known occupational exposure to dioxin.

Eight out of 44 women with endometriosis (18%) had bmodAlthough in Ott’s report the mean values of dioxin'concentra—
samples positive for dioxin as compared to one woman (39%6§ONS were somewnhat higher, this may be explained by the
in the control group (Table IP = 0.04, odds ratio= 7.6,  different characteristics of the study groups. _
95% confidence interval: 0.87—169.7). The concentrations of Since dioxin bioaccumulates in liver and adipose tissue
dioxin in blood are represented in Table 1. (Firestone 1991), we cannot rule out the possibility that blood
In both groups, the women'’s average age and socioeconomlioxin concentrations may not necessarily correlate with its
status were matched. However, the ethnic distribution amongistribution in'body tissues. As body-mass indexes were similar
controls differed from that of patients with endometriosis, astnd within the normal range in both groups, it seems that
77% of the controls and 44% of the endometriosis group wer@besity did not interfere with the results. However, in our
Sefardic, i.e. of Middle Eastern origin (TableR,= 0.02). study, obtaining tissue biopsies was not justified. The amounts
Since dioxin is lipid soluble, it was obligatory to measure Of dioxin in tissues ought to be investigated in the further
the concentrations of blood triglycerides in the women whosearch for a possible causal relationship between dioxin and
participated in the study. As shown in Table I, in the endo-€ndometriosis.
metriosis and control groups no significant differences in blood Among our patients we did not observe a correlation
lipids were observed. Body-mass indexes were also similapetween dioxin concentrations in the blood and the severity
(23.9% 4.7, 24.0% 4.5 respectively). of endometriosis (Table 11). Nevertheless, one may speculate
In the endometriosis group, 20 women (40%) had diseasthat the degree of sensitivity to dioxin might vary among
stage Il or IV and 24 (60%) had stage | or Il. Among the different individuals. Whether the dioxin-positive patients
severe cases (stages Il and 1V), five women were founexhibit increased rate of accumulation, decreased degradation
positive for dioxin. Among patients with disease stage | or Il,capacity, or both, remains unanswered. Furthermore, since
three were dioxin positive (Table II). other environmental pollutants or toxic substances were not
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analysed, it is not clear whether the presence of dioxin reflect3afe. S., Astroff, B., Harris, Met al. (1991) 2,3,7,8-tetrachlorodibenpe-
. . . dioxin (TCDD) and related compounds as antiestrogens: characterization
a specific or rather a general impairment.

X h ] o and mechanism of actioitharmacol. Toxicol.69, 400-409.
Our observations contribute to the accumulating data linkingromar, R.S. and Kerkvliet, N.I. (1991) Reduced T-helper cell function in mice

dioxin to endometriosis. Assuming that the prevalence of exposed to 2,3,7,8-tetrachlorodibenzaioxin (TCDD). Toxicol. Lett, 57,
.endometriOSiS in the general pOPUIation i.s 10% (Olive, 1993)Wi?:|:)?:i: J.P. (1990) Genetic and molecular aspects of 2,3,7,8-
in order to detect a two-fold increase with a power of 90% tetrachiorodibenzg-dioxin action.Annu. Rev. Pharmacol30, 251-277.
and significance level of 0.05, 286 dioxin positive women and
286 controls need to be evaluated. Received on July 4, 1996; accepted on October 23, 1996

The diversity of biological effects resulting from exposure
to dioxin is thought to reflect its ability to alter gene expression
through binding to the aryl hydrocarbon receptor (Whitlock,
1990). In humans dioxin modulates gene expression of
cytochrome P450, plasminogen activator inhibitor-2 and
interleukin 1 (Whitlock, 1990). It affects the reproductive
system through altering oestrogen, progesterone and prolactin
receptor activities (Safet al, 1991). In addition, dioxin is a
potent inhibitor of T lymphocyte function (Neubeet al,
1991; Tomaret al, 1991). The combination of sex steroids,
growth factors and impaired immune response has been implic-
ated in the initiation of endometriosis, although the exact
mechanism by which ectopic endometrium attaches to the
peritoneum has not yet been identified (Olive 1993). Because
the aetiology of endometriosis seems to be multifactorial, it is
suggested that the presence of dioxin in a certain proportion
of endometriosis patients may be regarded as a marker of an
affected immune system, or imbalance in the activities of sex
hormones and growth factors.

Since dioxin is considered metabolically stable (Chahoud
et al, 1989), it seems reasonable to speculate that even low
concentrations of continuously activated aryl hydrocarbon
receptors suffice to maintain the long-term biological effects
of dioxin.
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