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Association between endometriosis and heavy metals in a group of Sri 

Lankan women of reproductive age 

Wedikara Arachehige Nalinda Yasanga Silva 

ABSTRACT 

Heavy metals such as cadmium, nickel and lead activate the oestrogen receptor (ER) to 

exert oestrogenic effects; thus implicated in the aetiology ofendometriosis an oestrogen 

dependant disease. A purpoted role of heavy metals in the continuation of ectopic 

endometrial tissue could be hypothesized. 

The objectives of this study were to compare the demographic, biological, exposure 

status of heavy metals, blood levels of heavy metals as well as the effects of heavy 

metals on endometrial stromal cell cultures between women with endometriosis and 

women with no evidence of the disease. In addition, presence of heavy metal in ectopic 

endometrial tissue was investigated. 

In this case-control study women with endometriosis (n=150) were compared with age-

matched controls (n150) with no evidence of endometriosis, both confirmed by 

laparoscopy or laparotomy. A pre tested interviewer-administered questionnaire was 

used for data collection. In a sub population of women (n=50 in each group), venous 

blood samples and ectopic endometrial tissue samples were obtained and digested with 

supra pure 65% HNO3. Blood and tissue samples were analyzed for heavy metals using 

Total-reflection X-ray Fluorescence and graphite furnace atomic absorption 

spectroscopy. From both groups (n=10 in each group) eutopic endometrial samples 

were obtained to isolate endometrial stromal cells (ESC). Primary ESC cultures were 

established in RPMI medium and the cultures in the third passage were treated with Cd, 

Pb and Ni at concentrations of 106  M, lO M and 10 9 M respectively. At 24 hand 48 h 
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the relative cell proliferation was calculated using the Neubauer haemocytometer, while 

Progesterone receptor (PR) and ER expression were assessed by immunohistochemistry. 

SRB and MTT assays were performed following 48 hours of exposure of ESC cultures 

of both groups to Cd at concentrations of 108  M to 10 M. 

Chi square tests and odds ratios (OR) (McNemar's) were used to determine associations 

between dichotomous variables. Conditional logistic regression analysis was done to 

adjust for potential confounding variables. Log transformed blood levels of metals were 

compared using paired t-test while blood and tissue metal levels were correlated using 

the spearman rank correlation. ANOVA was used to analyze relative cell proliferation. 

SRB and MTT results. 

The risk of endometriosis was 2.084 times greater among those with an education above 

Advanced Level as compared to those having an education below Advanced Level 

(p=0.021) after adjusting for confounding lhctors. Endometriosis was commoner aimng 

women living close to a main road (OR=1.694; 95 % CI=1.037-2.767) (unadjusted) as 

compared to the respective reference group. Women with endometriosis had 

significantly higher (P=0'01 1) geometric mean (95% Cl) blood nickel levels [2.65 

(1.94-3.38) jtg/L] as compared to women without endometriosis [0.80 (0.70-0.90) 

tg/L]. Blood levels [women with vs. without] of cadmium [0.84 (0.17-1.98) vs 0.85 

(0.26-1.45) [tg/L] and lead [11.09 (0.67-13.36) vs 6.90 (1.72-8.09) .igIL] were similar in 

the two groups p0289 and p=0123 respectively). The geometric mean (95% Cl) 

levels of cadmium, nickel and lead detected in the ectopic endometrial tissue of women 

with endometriosis were 2.86 (2.13-3.60), 17.55 (13.15-21.94) and 25.78 (18.49-33.08) 

jig/Kg respectively with no significant correlation between blood and tissue levels of 
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cadmium, nickel or lead. Cd treatment increased the relative proliferation in ESC and at 

48 4 cell proliferation was higher in cultures form women with endometriosis (p=0.02) 

than in women with no evidence of disease. Treatment with Cd reduced expression of 

ER and increased expression of PR in the ESC from women with endometriosis when 

compared to normal women. Relative cell proliferation and alterations in ER and PR 

levels were most prominent in ESC of women with endometriosis at 48 Ii. In the MTT 

assay, while significant differences were noted at 106  M of Cd there was no dose 

dependent response. 

In this group of Sri Lankan women in the reproductive age, endometriosis is commoner 

among those who are more educated. Cadmium, nickel and lead were present in ectopic 

endometrial tissue and higher levels of nickel in blood were detected in women with 

endometriosis compared to women without endometriosis. Cadmium was capable of 

inducing oestrogenic effects in cultured endometrial stromal cells that were more 

prominent in women with endometriosis. 


