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Abstract 
 

Thyroid autoimmunity (TAI) has been linked to fertility disorders and pregnancy complications, even in euthyroid women. However, 

the exact pathophysiological mechanism underlying this association is not fully understood. This study seeks to investigate the 

expression of thyroid antigens within the human female reproductive system, potentially identifying targets for thyroid antibodies. 

Human biopsies of endometrium and follicular granulosa cells were collected and thyroperoxidase (TPO) and thyroglobulin (TG) 

expression was evaluated in these tissues by immunohistochemistry. Results showed, for the first time, the expression of TG protein 

and confirmed the presence of thyroid TPO in human endometrium and granulosa cells. Results suggest that TPO antibodies 

(TPOAbs) and TG antibodies (TGAbs) could interact with TPO and TG expressed in the reproductive system in patients with 

positive thyroid antibodies, thereby disrupting the function of TPO and TG and generating an inflammatory response, leading to 

fertility disorders and pregnancy complications. (Afr J Reprod Health 2024; 28 [9]: 145-152). 
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Résumé 

 

L'auto-immunité thyroïdienne (AIT) est associée à des troubles de la fertilité et à des complications de grossesse, même chez les 

femmes euthyroïdiennes. Cependant, le mécanisme physiopathologique sous-jacent à cette association n'est pas entièrement élucidé. 

Cette étude vise à examiner l'expression des antigènes thyroïdiens dans le système reproducteur féminin humain, afin d'identifier 

des cibles potentielles pour les anticorps antithyroïdiens. Des biopsies d'endomètre et de cellules de granulosa ont été analysées pour 

l'expression de la thyroperoxydase (TPO) et de la thyroglobuline (TG) par immunohistochimie. Les résultats montrent, pour la 

première fois, l'expression de la TG et confirment la présence de la TPO dans l'endomètre et les cellules de granulosa humaines. Ces 

résultats suggèrent que les anticorps anti-TPO et anti-TG pourraient interagir avec la TPO et TG exprimés au niveau du système 

reproducteur des patientes présentant des anticorps thyroïdiens positifs, perturbant ainsi leur fonction et entraînant une réponse 

inflammatoire pouvant conduire à des troubles de la fertilité et des complications de grossesse. (Afr J Reprod Health 2024; 28 [9]: 

145-152). 

 

Mots-clés: : Endomètre; cellules de granulosa; TPO; TG; auto-immunité thyroïdienne; infertilité 

 

Introduction 
 

Thyroid hormones (TH) are essential for female 

reproductive health, significantly influencing ovarian 

function, folliculogenesis, and the development of 

uterine tissues. Through their receptors present on 

ovarian and oocytes surface, they support follicle 

growth and ovulation and collaborate with follicle-

stimulating hormone (FSH) to regulate granulosa cells 

(GCs) proliferation and estrogen production1. TH are 

also crucial for endometrial receptivity, as they 

regulate the proliferation and vascularization of the 

endometrium and facilitate blastocyst adhesion2. 

Overall, TH are essential for fetal neurodevelopment 

and maternal metabolism throughout pregnancy3. 

Given the significant interplay between thyroid 

function and reproductive physiology, thyroid 

disorders are frequently associated with fertility 

disorders. Thyroid disorders are often autoimmune in 

nature, with thyroid autoimmunity (TAI) being the 

most common autoimmune disease, particularly 

among women of reproductive age4,5. TAI reflects a  
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breakdown in immunological tolerance, 

characterised by lymphocytic infiltration of the 

thyroid gland, resulting in the production of thyroid 

auto-antibodies and causing tissue damage that may 

disrupt thyroid function6. TAI affects 5-20% of 

women and recent data indicate a notable increase in 

cases over the past decade7,8. Higher prevalence rates 

are observed in low- to middle-income countries, 

especially in Africa8. The presence of antithyroid 

antibodies (ATA) in patient serum is the biological 

manifestation of TAI. The most frequent ATA are 

thyroid peroxidase antibodies (TPOAbs) and 

thyroglobulin antibodies (TGAbs). Specifically, 

TPOAbs are present in the serum of 90 to 95% of 

patients with TAI, while TgAbs are present in 70 to 

80%9. ATA can also be found in the serum of 3-20% 

biochemically euthyroid patients10. Studies from the 

last three decades show that high levels of TPOAbs 

and TGAbs are associated with female fertility 

disorders and pregnancy complications, even in 

euthyroid patients and independent of Thyroid-

Stimulating Hormone (TSH) status11-13. Specifically, 

the frequency of TAI appears to be higher in infertile 

women, women affected with endometriosis, 

Polycystic Ovarian Syndrome (PCOS), Diminished 

Ovarian Reserve (DOR) and in idiopathic 

infertility14-20. Furthermore, the presence of serum 

thyroid antibodies has been frequently associated 

with recurrent miscarriage (RM) and preterm 

birth12,13,21. Similarly, spontaneous abortion has been 

positively correlated with increased ATA, and a 

significantly lower pregnancy rate was found in 

clinically and biochemically euthyroid women with 

positive ATA22,23. Despite numerous studies 

establishing the link between fertility issues and 

ATA, the precise pathophysiological mechanism 

linking ATA with these conditions remains elusive. 

The mechanism by which antibodies directed against 

the thyroid gland might interfere with the initiation 

and development of pregnancy is not yet fully 

understood24-26. 

This study seeks to examine TPO and TG 

expression in the female reproductive system, with 

the aim of exploring the hypothesis that ATA may  

 

 

 

 

 

directly affect reproductive function through 

antigen-antibody interactions. 
 

Methods 
 

Study population and samples 

 

The study was conducted at the Centre of Medically 

Assisted Reproduction (CMAR), Tiziri in Algiers, 

Algeria. The study enrolled women of childbearing 

age with regular menstrual cycles who sought 

assistance at the CMAR for male infertility 

undergoing In vitro fertilization 

(IVF)/intracytoplasmic sperm injection (ICSI). Only 

cases where infertility was attributed to male factors 

were included, and there were no instances of cancer 

included in the study. Data collection was performed 

by examining the patients' medical records. Using a 

Cornier pipelle, ten endometrial samples were 

collected by a gynecologist during the proliferative 

phase for the patients’ routine gynecological check-

up. After a pathologist confirmed the endometrial 

tissue was healthy, the samples were used for the 

study. 

Controlled ovarian stimulation was 

conducted using an antagonist protocol. 

Recombinant FSH was administered starting on 

cycle day 2 and continued until ovulation induction. 

A GnRH antagonist (0.25 mg) was introduced on 

day 6 of stimulation and maintained until ovulation. 

Ovulation was triggered with either human chorionic 

gonadotropin or a 0.2 mg bolus of GnRH agonist. 

Oocyte retrieval was performed 36 hours post-

trigger. Three mature follicles, each from a different 

patient, were aspirated. The cumulus cells 

surrounding the oocytes were then isolated and 

collected. Endometrial samples and cumulus cells 

were collected in formalin, paraffin-embedded, and 

sections were stained using hematoxylin and eosin 

for cytological examination. The present study was 

conducted in accordance with the Declaration of 

Helsinki and was approved by the Ethics Committee 

of Issad Hassani University Hospital                        

Center (Beni Messous, Algiers) and registered under  
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N°03/CE/2023. Written informed consent was 

obtained from patients for the use of their tissues in 

this study. 
 

Immunohistochemistry 

 

For immunochemistry analysis, five μm-thick 

paraffin sections were deparaffinized through series 

of xylene and ethanol washes. Antigen retrieval was 

performed by immersing the slides in pre-warmed 

citrate buffer and heated for 50 minutes in the 

microwave. Endogenous peroxidase activity was 

blocked using Peroxidase Suppressor (Pierce™ 
Peroxidase Detection Kit, Thermo Fisher Scientific, 

cat no: 36000) for 30 min in a humid chamber. 

Immunochemistry staining was performed using 

Thermofisher Thyroid Peroxidase Polyclonal 

Antibody (Thermo Fisher Scientific, cat no. 

PA581070) and Thyroglobulin Polyclonal Antibody 

(Thermo Fisher Scientific, cat no. PA5-82034). 

Primary antibodies were diluted at 1:100 for 

TPOAbs and 1:50 for TG using Thermofisher 

Universal Blocker Blocking Buffer (Pierce™ 
Peroxidase Detection Kit, Thermo Fisher Scientific, 

cat no: 36000) and incubated overnight at 4°C. 

Negative controls were obtained by omitting the 

primary antibodies. After washing, the slides were 

incubated with secondary antibody (Goat anti-

Rabbit IgG Secondary Antibody, HRP Thermo 

Fisher Scientific, cat no. 31460) for 30 minutes. 

Staining was revealed using Metal Enhanced DAB 

(Metal Enhanced DAB Substrate KitThermo Fisher 

Scientific, cat no. 34065) for 10 minutes, and 

counterstaining was performed with hematoxylin. 

Images were taken using Olympus cellSens 

software. 
 

Results 
 

Characteristics of patients 
 

Patient general data and biological results are 

presented in Table 1. Data are presented as mean±sd. 
 

Immunohistochemistry 
 

In the endometrium, TPO and TG expression was 

localized in the cytoplasm of luminal and glandular 

epithelial cells (Figure 1).  TPO and TG expression 

was localized in the cytoplasm of the GCs (Figures 

2 and 3). 

Table 1: Patients’ characteristics and laboratory assays. 

Data are presented as mean±sd 
 

Parameters N = 13 

Mean age (years) 33.67 ± 2.31 

Basal FSH (UI/l) 6.27 ± 1.50 

Basal LH (UI/l) 6.12 ± 3.24 

AMH (ng/ml) 2.08 ± 0.45 

TSH (mIU/l) 1.46 ± 0.51 

BMI (kg/m²) 24.59 ± 1.38 
 

FSH: Follicle-stimulating hormone; LH: Luteinizing hormone; 

AMH: Anti-Mullerian hormone; TSH: Thyroid-stimulating 

hormone; BMI: Body Mass Index. 

 
Immunohistochemistry staining revealed the 

presence of TPO and TG in all of the examined 

samples of endometrium (Figure 1) and granulosa 

cells (Figures 2 and 3). 
 

Discussion 
 

The physiopathological mechanism linking elevated 

levels of ATA to fertility issues is not fully 

elucidated. Two competing theories suggest that (i) 
ATA act as biomarkers for an altered reserve of 

thyroid hormones, despite normal thyroid function 

tests; and (ii) ATA are indicators of a hostile 

immune environment, which would not only affect 

the thyroid gland16. Several accumulated studies 

show that TAI is associated with an imbalance of 

abnormal immune markers that may induce 

disruption in the establishment and progress of 

pregnancy27,28. The hypothesis suggesting an 

immune dysfunction, with TAI serving as a 

biomarker for immune abnormalities responsible for 

pregnancy complications, appears most plausible29. 

However, ATA could also directly affect the female 

reproductive system. Indeed, two recent studies 

demonstrated that human ovarian granulosa cells 

(GC), endometrium and placenta express TPO30,31. 

TPOAbs could therefore interact with TPO 

expressed in the reproductive system, disrupt the 

enzyme function, and trigger inflammatory 

response, thereby leading to potential fertility 

potential disorders. 

This study identifies, for the first time, the 

expression of thyroglobulin (TG) protein and 

confirmed the presence of thyroid peroxidase (TPO) 

in human endometrium and GCs. Consequently, 

both anti-TPO and anti-TG antibodies could 

potentially interact with thyroid antigens within the  
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Figure1: Immunological staining of TPO and TG in human endometrium using anti-TPO and anti-TG. (a): H&E 

Staining of Endometrium.(b,c): negative controls of endometrium. (d,e,f): expression of TPO in endometrium. (g,h,i): 

expression of TG in endometrium 
 

                        
 

Figure 2: Immunological staining of TPO in human Granulosa Cells (GCs) using anti-TPO. (a): H&E Staining of GCs. 

(b): negative control of GCs. (c,d): expression of TPO in GCs 
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Figure 3: Immunological staining of TG in human Granulosa Cells (GCs) using anti-TG. (a): H&E Staining of GCs. 

(b): negative control of GCs. (c,d): expression of TG in GCs 

 

reproductive system. In the endometrium, TPO and 

TG expression was localized in the cytoplasm of the 

surface epithelial cells and secretory glands (Figure 

1). In an earlier study, TPOAbs were identified on 

the surface of pre-implantation embryos, and it has 

been demonstrated that both TPOAb and TgAb can 

freely cross the placental barrier32,33. An antigen-

antibody interaction at the endometrium level is 

therefore possible. Similarly to their actions at the 

thyrocyte level, TPOAb might act through antibody-

dependent cytotoxicity (ADCC) and C3 

complement-mediated cytotoxicity, while TgAb 

could act via ADCC6,34. Consequently, it induces 

inflammation, impaired cellular function, and tissue 

damage. Here, it could potentially result in the 

disruption of embryonic implantation and 

placentation, and therefore lead to the infertility or 

obstetrical complications described35. 

In granulosa cells (GCs), TPO and TG were 

expressed in the cytoplasm (Figures 2 and 3). ATA, 

present in the follicular fluid, could act similarly to 

their actions at the thyrocyte level, as described 

above, and disturb the process of folliculogenesis, 

altering oocyte quality36. Furthermore, the 

expression of these antigens in the GCs supports the 

hypothesis proposed by Monteleone et al.,  

suggesting that the human ovarian follicle may be an 

independent thyroid-hormone producing unit30. This 

hypothesis is supported by the fact that key 

components necessary for thyroid hormone 

production, such as TPO, Tg, thyroid-stimulating 

hormone receptor (TSHR), Dual oxidases 1 and 2 

(Duox-1, Duox-2) are expressed in granulosa 

cells34,37. This implies the possibility of local 

synthesis of thyroid hormones38. Since thyroid 

hormones play a direct role in folliculogenesis and 

ovarian function, TAI could lead to tissue-level 

thyroid hormone deficiency and therefore                       

disrupt folliculogenesis and impact oocyte 

quality39,40. 

Finally, regarding woman with TAI 

resorting to ART, recent guidelines from the 

European Thyroid Association (ETA) recommend to 

screen systematically for TSH and ATA. ETA also 

suggests considering intra-cytoplasmic sperm 

injection (ICSI) for fertilization41. However, if ICSI 

may help to overcome the adverse effects of ATA on 

oocytes and embryos, it cannot prevent adverse 

effects of TAI on implantation and post-implantation 

embryos42. Further studies are needed to optimize 

the management of euthyroid patients with TAI 

undergoing ART. 
 



Aissiou et al.                                                          Expression of thyroid antigens in the female reproductive system 

 

African Journal of Reproductive Health September 2024; 28 (9) 150 

 

Conclusion 
 

This study isolated for the first time the expression 

of thyroglobulin protein and confirmed the presence 

of thyroid peroxidase (TPO) in human endometrium 

and granulosa cells. Consequently, in patients with 

positive TPOAbs and TGAbs, damage to 

reproductive organs expressing TPO and TG may 

occur. This damage can disrupt the processes of 

folliculogenesis, embryonic implantation, and 

placentation, ultimately contributing to fertility or 

obstetrical complications already associated with 

thyroid autoimmunity. These findings contribute to 

understanding the connection between anti-thyroid 

antibodies and fertility disorders. Further studies are 

needed to investigate the potential for local synthesis 

of thyroid hormones within the female reproductive 

system. 
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