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Bölüm İNFERTİLİTE VE ENDOKRİN 
BOZUKLUKLAR11

Nurgül ULUSOY1

Artan kanıtlar, bağışıklık aracılı süreçlerin kadın üreme başarısını birden fazla 
düzeyde etkilediğini ortaya koymaktadır. Endokrin ve bağışıklık sistemleri ara-
sındaki etkileşim, hedef dokuları etkileyen çok sayıda biyolojik süreci düzenler ve 
bu etkileşim, gen ekspresyonu, sitokin ve / veya lenfokin salımı ve hormon etkisi-
ni kapsar. Ek olarak, endokrin-bağışıklık etkileşimleri fetal (babadan türetilmiş) 
yarı allogreftin implantasyon sürecinde önemli bir role sahiptir. Bu maternal bağı-
şıklık sisteminin gebelik süresi boyunca reddedilmesinden geçici toleransa kadar 
yeniden programlanmasını gerektirir. Genellikle, kadın bağışıklık sistemi tüm bu 
süreçleri desteklemektedir ve bu nedenle üreme başarısını kolaylaştırmaktadır. 
Otoimmünite de dahil olmak üzere dişi bağışıklık sisteminin anormallikleri po-
tansiyel olarak birçok seviyede engeller oluşturur. Bağışıklık sisteminin infertilite 
ile ilgisi araştırmacılar tarafından giderek daha fazla tanınmaktadır, ancak kli-
nik olarak çoğu zaman yeterince dikkate alınmamaktadır ve bu nedenle hafife 
alınmaktadır. Bu kitap bölümü, bireysel otoimmün endokrin hastalıkların kadın 
doğurganlığı üzerindeki etkisini özetlemekte ve yakın gelecekte beklenen geliş-
melere işaret etmektedir.

1. GİRİŞ

Bağışıklık sisteminin kendini kendinden olmayandan ayırt etme yeteneğinin kay-
bı enflamasyon, doğuştan ve kazanılmış bağışıklığı içeren antikor-aracılı ve bağı-
şıklık-kompleks aracılı hücresel süreçler otoimmünite ile sonuçlanır (1). Endok-
rin otoimmünite esas olarak organa özgüdür, ancak sıklıkla poliklonal aktivasyon 
(2) ve endokrin olmayan otoimmünite ile de ilişkilidir (3). 80’den fazla otoim-
mün hastalık tanımlanmış olmasına rağmen, spesifik hastalık fenotipleri olmayan 
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ken, hayvanların% 50-60’ı tüm folikülleri kaybetmişti, bu da normal bir AIRE ge-
ninin varlığının erken yumurtalık yaşlanmasının önlenmesi için kritik olduğunu 
gösteriyor ve bu modeldeki dişi doğurganlığının azalması, en azından kısmen, 
fonksiyonel yumurtalık rezervinin bağışıklık aracılı kaybından kaynaklanmakta-
dır. AIRE geni, bu nedenle, otoimmün kaynaklı erken yumurtalık yaşlanması ile 
kurulmuş bir ilişkiye sahip ilk gendir (92).

Çoklu otoimmün endokrinopatiler, otoimmün kaynaklı folikül tükenmesine 
bağlı olarak genellikle otoimmün ilişkili OPOI ve / veya POF ile infertilitesi olan 
kadınlarda nadir değildir (N. Gleicher, yayınlanmamış çalışma). AIRE geninin 
bu gibi bazı vakalarda yer alıp almadığı APS-1 dışında araştırılmamıştır. Bunun-
la birlikte, APS-1’deki otoimmün kaynaklı folikül kaybına ilişkin veriler bir kez 
daha otoimmünitenin kadın üreme başarısı için potansiyel önemini bir kez daha 
vurgulamaktadır.

SONUÇ

IVF geçiren kısırlığı olan kadınlarda seçici otoimmün araştırmalara (antifosfoli-
pid antikorlar) karşı son yıllarda yayınlanan tek ilgili rehberin önerildiğini daha 
önce belirtmiştik.

Bu bölüm incelemesinin birkaç temel sonucu vardır. Birincisi, bağışıklık sis-
teminin normal ve anormal dişi üremesinde çok önemli rolleri vardır ve başarılı 
dişi üremesi üzerinde bağışıklık etkileri hakkında mevcut bilgi yetersizdir. İkinci-
si, kadın bağışıklık sisteminin üreme başarısı için önemi geniş ölçüde hafife alın-
makta ve kadın üreme başarısı üzerindeki immünolojik aracılı etkilerin daha iyi 
anlaşılması, kadın kısırlığı ve hamilelik kaybının tedavisinde önemli iyileşmeler 
vaat etmektedir. Sonuç olarak, üreme immünolojisini araştırmak için immüno-
loglar, üreme biyologları ve üreme endokrinologlarının bu konuda ufuk açıcı ça-
lışmalar yürütmeleri gerekmektedir. Son birkaç yılda benzer sonuçlara diğer bazı 
yazarlar tarafından da ulaşılmıştır (93).

REFERANSLAR
1. Fromont, A.; Binquet, C.; Sauleau, E., et al. National estimate of multiple sclerosis incidence in 

France (2001–2007). Multiple Sclerosis Journal, 18 (8), 1108-1115.
2. Ahlgren, C.; Odén, A.; Lycke, J. High nationwide prevalence of multiple sclerosis in Sweden. 

Multiple Sclerosis Journal, 17 (8), 901-908.
3. Alpañés, M.; Sanchón, R.; Martínez‐García, M. Á., et al. Prevalence of hyperprolactinaemia in 

female premenopausal blood donors. Clinical endocrinology, 79 (4), 545-549.
4. Lee, D.-Y.; Oh, Y.-K.; Yoon, B.-K., et al. Prevalence of hyperprolactinemia in adolescents and 

young women with menstruation-related problems. American journal of obstetrics and gyneco-
logy, 206 (3), 213. e211-213. e215.

5. Gleicher, N.; Weghofer, A.; Barad, D. H. Defining ovarian reserve to better understand ovarian 
aging. Reproductive biology and endocrinology, 9 (1), 23.



İnfertilitede Güncel Yaklaşımlar

- 164 -

6. Okoroh, E. M.; Hooper, W. C.; Atrash, H. K., et al. Prevalence of polycystic ovary syndrome 
among the privately insured, United States, 2003-2008. American journal of obstetrics and gyne-
cology, 207 (4), 299. e291-299. e297.

7. Sheelaa, W.; Radha, R. The prevalence and features of the polycystic ovary syndrome in young 
South Indian women from Pondicherry. Int J Reproduct Contracept Obstetrics Gynecol, 3, 344.

8. Yildiz, B. O.; Bozdag, G.; Yapici, Z., et al. Prevalence, phenotype and cardiometabolic risk of 
polycystic ovary syndrome under different diagnostic criteria. Human reproduction, 27 (10), 
3067-3073.

9. Deligeoroglou, E.; Vrachnis, N.; Athanasopoulos, N., et al. Mediators of chronic inflammation 
in polycystic ovarian syndrome. Gynecological Endocrinology, 28 (12), 974-978.

10. McGrogan, A.; Seaman, H. E.; Wright, J. W., et al. The incidence of autoimmune thyroid disea-
se: a systematic review of the literature. Clinical endocrinology, 69 (5), 687-696.

11. Betterle, C.; Morlin, L. Autoimmune Addison’s disease. In Pediatric Adrenal Diseases; Karger 
Publishers: 2011; pp 161-172.

12. Riskin-Mashiah, S.; Auslander, R. Quality of medical care in diabetic women undergoing ferti-
lity treatment: we should do better! Diabetes care, 34 (10), 2164-2169.

13. Cocco, E.; Sardu, C.; Gallo, P., et al. Frequency and risk factors of mitoxantrone-induced ame-
norrhea in multiple sclerosis: the FEMIMS study. Multiple Sclerosis Journal, 14 (9), 1225-1233.

14. D’hooghe, M.; D’hooghe, T.; De Keyser, J. Female gender and reproductive factors affecting 
risk, relapses and progression in multiple sclerosis. Gynecologic and obstetric investigation, 75 
(2), 73-84.

15. Correale, J.; Farez, M. F.; Ysrraelit, M. C. Increase in multiple sclerosis activity after assisted 
reproduction technology. Annals of neurology, 72 (5), 682-694.

16. Guzmán-Soto, I.; Salinas, E.; Hernández-Jasso, I., et al. Leuprolide acetate, a GnRH agonist, im-
proves experimental autoimmune encephalomyelitis: a possible therapy for multiple sclerosis. 
Neurochemical research, 37 (10), 2190-2197.

17. Iwasaki, Y.; Oiso, Y.; Kondo, K., et al. Aggravation of subclinical diabetes insipidus during preg-
nancy. New England Journal of Medicine, 324 (8), 522-526.

18. Durr, J. A.; Hoggard, J. G.; Hunt, J. M., et al. Diabetes insipidus in pregnancy associated with 
abnormally high circulating vasopressinase activity. New England Journal of Medicine, 316 (17), 
1070-1074.

19. Glezer, A.; Bronstein, M. Pituitary autoimmune disease: nuances in clinical presentation. En-
docrine, 42 (1), 74-79.

20. Mirocha, S.; Elagin, R.; Salamat, S., et al. T regulatory cells distinguish two types of primary 
hypophysitis. Clinical & Experimental Immunology, 155 (3), 403-411.

21. Smith, C. J. A.; Bensing, S.; Burns, C., et al. Identification of TPIT and other novel autoantigens 
in lymphocytic hypophysitis; immunoscreening of a pituitary cDNA library and development 
of immunoprecipitation assays. European journal of endocrinology, 166 (3), 391.

22. Shimatsu, A.; Oki, Y.; Fujisawa, I., et al. Pituitary and stalk lesions (infundibulo-hypophysitis) 
associated with immunoglobulin G4-related systemic disease: an emerging clinical entity. En-
docrine journal, 56 (9), 1033-1041.

23. Landek-Salgado, M. A.; Rose, N. R.; Caturegli, P. Placenta suppresses experimental autoimmu-
ne hypophysitis through soluble TNF receptor 1. Journal of autoimmunity, 38 (2-3), J88-J96.

24. Lupi, I.; Manetti, L.; Raffaelli, V., et al. Pituitary autoimmunity is associated with hypopitui-
tarism in patients with primary empty sella. Journal of endocrinological investigation, 34 (8), 
e240-e244.

25. Yamamoto, M.; Iguchi, G.; Takeno, R., et al. Adult combined GH, prolactin, and TSH deficiency 
associated with circulating PIT-1 antibody in humans. The Journal of clinical investigation, 121 
(1), 113-119.

26. De Bellis, A.; Kelestimur, F.; Sinisi, A. A., et al. Anti-hypothalamus and anti-pituitary antibodies 
may contribute to perpetuate the hypopituitarism in patients with Sheehan’s syndrome. Europe-
an Journal of Endocrinology, 158 (2), 147-152.



İnfertilitede Güncel Yaklaşımlar

- 165 -

27. Lee, D.-Y.; Oh, Y.-K.; Yoon, B.-K., et al. Prevalence of hyperprolactinemia in adolescents and 
young women with menstruation-related problems. American journal of obstetrics and gyneco-
logy, 206 (3), 213. e211-213. e215.

28. Kasum, M.; Oreskovic, S.; Zec, I., et al. Macroprolactinemia: new insights in hyperprolactine-
mia. Biochemia medica: Biochemia medica, 22 (2), 171-179.

29. Orbach, H.; Shoenfeld, Y. Hyperprolactinemia and autoimmune diseases. Autoimmunity re-
views, 6 (8), 537-542.

30. Praprotnik, S.; Agmon-Levin, N.; Porat-Katz, B., et al. Prolactin’s role in the pathogenesis of the 
antiphospholipid syndrome. Lupus, 19 (13), 1515-1519.

31. Shibli-Rahhal, A.; Schlechte, J. Hyperprolactinemia and infertility. Endocrinology and Metabo-
lism Clinics, 40 (4), 837-846.

32. Berinder, K.; Hulting, A. L.; Granath, F., et al. Parity, pregnancy and neonatal outcomes in wo-
men treated for hyperprolactinaemia compared with a control group. Clinical endocrinology, 67 
(3), 393-397.

33. Ratner, L. D.; Gonzalez, B.; Ahtiainen, P., et al. Short-term pharmacological suppression of 
the hyperprolactinemia of infertile hCG-overproducing female mice persistently restores their 
fertility. Endocrinology, 153 (12), 5980-5992.

34. Sonigo, C.; Bouilly, J.; Carré, N., et al. Hyperprolactinemia-induced ovarian acyclicity is rever-
sed by kisspeptin administration. The Journal of clinical investigation, 122 (10), 3791-3795.

35. Van Nieuwpoort, I.; van Bunderen, C.; Arwert, L., et al. Dutch National Registry of GH Tre-
atment in Adults: patient characteristics and diagnostic test procedures. European journal of 
endocrinology, 164 (4), 491-497.

36. Hall, R.; Manski‐Nankervis, J.; Goni, N., et al. Fertility outcomes in women with hypopituita-
rism. Clinical endocrinology, 65 (1), 71-74.

37. Daniel, A.; Ezzat, S.; Greenblatt, E. Adjuvant growth hormone for ovulation induction with go-
nadotropins in the treatment of a woman with hypopituitarism. Case reports in endocrinology, 
2012.

38. Gleicher, N.; Weghofer, A.; Barad, D. H. Defining ovarian reserve to better understand ovarian 
aging. Reproductive biology and endocrinology, 9 (1), 23.

39. Monnier-Barbarino, P.; Forges, T.; Faure, G. C., et al. Gonadal antibodies interfering with fema-
le reproduction. Best Practice & Research Clinical Endocrinology & Metabolism, 19 (1), 135-148.

40. Zou, S.-H.; Zhang, P.; Song, D.-P., et al. Impact of antiovarian antibodies (AOA) on ovarian 
responsiveness in vitro fertilization and embryo transfer. Neuro endocrinology letters, 29 (6), 
949-952.

41. Schoemaker, J. J.; Drexhage, H. H.; Hoek, A. A. Premature ovarian failure and ovarian autoim-
munity. Endocrine reviews.

42. Pires, E. S. Multiplicity of molecular and cellular targets in human ovarian autoimmunity: an 
update. Journal of assisted reproduction and genetics, 27 (9-10), 519-524.

43. Mande, P. V.; Parikh, F. R.; Hinduja, I., et al. Identification and validation of candidate biomar-
kers involved in human ovarian autoimmunity. Reproductive biomedicine online, 23 (4), 471-
483.

44. Hill, J. A.; Scott, R. T. Immunologic tests and IVF:“Please, enough already”. Fertility and sterility, 
74 (3), 439-442.

45. Goswami, R.; Marwaha, R. K.; Goswami, D., et al. Prevalence of thyroid autoimmunity in spo-
radic idiopathic hypoparathyroidism in comparison to type 1 diabetes and premature ovarian 
failure. The Journal of Clinical Endocrinology & Metabolism, 91 (11), 4256-4259.

46. Kelkar, R. L.; Meherji, P. K.; Kadam, S. S., et al. Circulating auto-antibodies against the zona 
pellucida and thyroid microsomal antigen in women with premature ovarian failure. Journal of 
reproductive immunology, 66 (1), 53-67.

47. Gleicher, N.; Weghofer, A.; Barad, D. H. The role of androgens in follicle maturation and ovu-
lation induction: friend or foe of infertility treatment? Reproductive Biology and Endocrinology, 
9 (1), 116.



İnfertilitede Güncel Yaklaşımlar

- 166 -

48. Altuntas, C. Z.; Johnson, J. M.; Tuohy, V. K. Autoimmune targeted disruption of the pituitary-o-
varian axis causes premature ovarian failure. The Journal of Immunology, 177 (3), 1988-1996.

49. Sen, A.; Hammes, S. R. Granulosa cell-specific androgen receptors are critical regulators of 
ovarian development and function. Molecular Endocrinology, 24 (7), 1393-1403.

50. La Marca, A.; Brozzetti, A.; Sighinolfi, G., et al. Primary ovarian insufficiency: autoimmune 
causes. Current Opinion in Obstetrics and Gynecology, 22 (4), 277-282.

51. Bats, A.-S.; Barbarino, P. M.; Bene, M.-C., et al. Local lymphocytic and epithelial activation in a 
case of autoimmune oophoritis. Fertility and sterility, 90 (3), 849. e845-849. e848.

52. del Rio, R.; Sun, Y.; Alard, P., et al. H2 control of natural T regulatory cell frequency in the lym-
ph node correlates with susceptibility to day 3 thymectomy-induced autoimmune disease. The 
Journal of Immunology, 186 (1), 382-389.

53. Fu, L.; Feng, W.; Li, S.-R., et al. ZP3 peptides administered orally suppress murine experimental 
autoimmune ovarian disease. Journal of reproductive immunology, 75 (1), 40-47.

54. Alimohammadi, M.; Björklund, P.; Hallgren, Å., et al. Autoimmune polyendocrine syndro-
me type 1 and NALP5, a parathyroid autoantigen. New England Journal of Medicine, 358 (10), 
1018-1028.

55. Teuscher, C.; Wardell, B. B.; Lunceford, J. K., et al. Aod2, the locus controlling development of 
atrophy in neonatal thymectomy-induced autoimmune ovarian dysgenesis, co-localizes with 
Il2, Fgfb, and Idd3. Journal of Experimental Medicine, 183 (2), 631-637.

56. Azziz, R.; Woods, K. S.; Reyna, R., et al. The prevalence and features of the polycystic ovary 
syndrome in an unselected population. The Journal of Clinical Endocrinology & Metabolism, 89 
(6), 2745-2749.

57. Yildiz, B. O.; Bozdag, G.; Yapici, Z., et al. Prevalence, phenotype and cardiometabolic risk of 
polycystic ovary syndrome under different diagnostic criteria. Human reproduction, 27 (10), 
3067-3073.

58. Kahal, H.; Aburima, A.; Ungvari, T., et al. Polycystic ovary syndrome has no independent effect 
on vascular, inflammatory or thrombotic markers when matched for obesity. Clinical endocri-
nology, 79 (2), 252-258.

59. dos Santos Gomes, M. Polycystic ovarian syndrome. Evidence for an autoimmune mechanism 
in some cases. The Journal of reproductive medicine, 38 (5), 381-386.

60. Benetti-Pinto, C. L.; Piccolo, V. R. S. B.; Garmes, H. M., et al. Subclinical hypothyroidism in 
young women with polycystic ovary syndrome: an analysis of clinical, hormonal, and metabo-
lic parameters. Fertility and sterility, 99 (2), 588-592.

61. Garelli, S.; Masiero, S.; Plebani, M., et al. High prevalence of chronic thyroiditis in patients 
with polycystic ovary syndrome. European Journal of Obstetrics & Gynecology and Reproductive 
Biology, 169 (2), 248-251.

62. González, F.; Sia, C. L.; Stanczyk, F. Z., et al. Hyperandrogenism exerts an anti-inflammatory 
effect in obese women with polycystic ovary syndrome. Endocrine, 42 (3), 726-735.

63. Krassas, G.; Poppe, K.; Glinoer, D. Thyroid function and human reproductive health. Endocrine 
reviews, 31 (5), 702-755.

64. Krassas, G. E. Thyroid disease and female reproduction. Fertility and sterility, 74 (6), 1063-1070.
65. Zhong, Y.-p.; Ying, Y.; Wu, H.-t., et al. Relationship between antithyroid antibody and pregnan-

cy outcome following in vitro fertilization and embryo transfer. International journal of medical 
sciences, 9 (2), 121.

66. Fumarola, A.; Grani, G.; Romanzi, D., et al. Thyroid function in infertile patients undergoing 
assisted reproduction. American Journal of Reproductive Immunology, 70 (4), 336-341.

67. Gleicher, N. Does the immune system induce labor? Lessons from preterm deliveries in women 
with autoimmune diseases. Clinical reviews in allergy & immunology, 39 (3), 194-206.

68. He, X.; Wang, P.; Wang, Z., et al. Endocrinology in pregnancy: thyroid antibodies and risk of 
preterm delivery: a meta-analysis of prospective cohort studies. European journal of endocrino-
logy, 167 (4), 455-464.



İnfertilitede Güncel Yaklaşımlar

- 167 -

69. Pratt, D. E.; Kaberlein, G.; Dudkiewicz, A., et al. The association of antithyroid antibodies in 
euthyroid nonpregnant women with recurrent first trimester abortions in the next pregnancy. 
Fertility and sterility, 60 (6), 1001-1005.

70. Negro, R.; Schwartz, A.; Gismondi, R., et al. Thyroid antibody positivity in the first trimester of 
pregnancy is associated with negative pregnancy outcomes. The Journal of Clinical Endocrino-
logy & Metabolism, 96 (6), E920-E924.

71. Lee, Y. L.; Ng, H. P.; Lau, K. S., et al. Increased fetal abortion rate in autoimmune thyroid dise-
ase is related to circulating TPO autoantibodies in an autoimmune thyroiditis animal model. 
Fertility and sterility, 91 (5), 2104-2109.

72. Betterle, C.; Morlin, L. Autoimmune Addison’s disease. In Pediatric Adrenal Diseases; Karger 
Publishers: 2011; pp 161-172.

73. Medvei, V. The history of Cushing’s disease: a controversial tale. Journal of the Royal Society of 
Medicine, 84 (6), 363-366.

74. Mitchell, A. L.; Pearce, S. H. Autoimmune Addison disease: pathophysiology and genetic 
complexity. Nature Reviews Endocrinology, 8 (5), 306.

75. Falorni, A.; Minarelli, V.; Morelli, S. Therapy of adrenal insufficiency: an update. Endocrine, 43 
(3), 514-528.

76. Simunkova, K.; Hampl, R.; Hill, M., et al. Adrenocortical function in young adults with diabetes 
mellitus type 1. The Journal of steroid biochemistry and molecular biology, 122 (1-3), 35-41.

77. Azziz, R.; Chang, W. Y.; Stanczyk, F. Z., et al. Effect of bilateral oophorectomy on adrenocortical 
function in women with polycystic ovary syndrome. Fertility and sterility, 99 (2), 599-604.

78. González, F. Adrenal dysfunction in polycystic ovary syndrome: has it been lost to follow-up? 
Fertility and sterility, 99 (2), 352-353.

79. Baumann, B.; Salem, H. H.; Boehm, B. O. Anti-inflammatory therapy in type 1 diabetes. Cur-
rent diabetes reports, 12 (5), 499-509.

80. Pietropaolo, M.; Towns, R.; Eisenbarth, G. S. Humoral autoimmunity in type 1 diabetes: predi-
ction, significance, and detection of distinct disease subtypes. Cold Spring Harbor perspectives 
in medicine, 2 (10), a012831.

81. Skog, O.; Korsgren, S.; Melhus, Å., et al. Revisiting the notion of type 1 diabetes being a 
T-cell-mediated autoimmune disease. Current Opinion in Endocrinology, Diabetes and Obesity, 
20 (2), 118-123.

82. Lee, J. S.; Scandiuzzi, L.; Ray, A., et al. B7x in the periphery abrogates pancreas-specific damage 
mediated by self-reactive CD8 T cells. The Journal of Immunology, 189 (8), 4165-4174.

83. Whitworth, K. W.; Baird, D. D.; Stene, L. C., et al. Fecundability among women with type 1 and 
type 2 diabetes in the Norwegian Mother and Child Cohort Study. Diabetologia, 54 (3), 516-
522.

84. Riskin-Mashiah, S.; Auslander, R. Quality of medical care in diabetic women undergoing ferti-
lity treatment: we should do better! Diabetes care, 34 (10), 2164-2169.

85. Garner, P. Type I diabetes mellitus and pregnancy. The Lancet, 346 (8968), 157-161.
86. Ramin, N.; Thieme, R.; Fischer, S., et al. Maternal diabetes impairs gastrulation and insulin and 

IGF-I receptor expression in rabbit blastocysts. Endocrinology, 151 (9), 4158-4167.
87. Watanabe, T.; Maruyama, M.; Ito, T., et al. Clinical features of a new disease concept, IgG4-re-

lated thyroiditis. Scandinavian journal of rheumatology, 42 (4), 325-330.
88. Betterle, C.; Dal Pra, C.; Mantero, F., et al. Autoimmune adrenal insufficiency and autoimmune 

polyendocrine syndromes: autoantibodies, autoantigens, and their applicability in diagnosis 
and disease prediction. Endocrine reviews, 23 (3), 327-364.

89. Neufeld, M.; Maclaren, N.; Blizzard, R. Autoimmune polyglandular syndromes. Pediatric an-
nals, 9 (4), 43-53.

90. Gleicher, N.; Weghofer, A.; Barad, D. Female infertility due to abnormal autoimmunity: frequ-
ently overlooked and greatly underappreciated. Part II. Expert Review of Obstetrics & Gyneco-
logy, 2 (4), 465-475.



İnfertilitede Güncel Yaklaşımlar

- 168 -

91. Jasti, S.; Warren, B. D.; McGinnis, L. K., et al. The autoimmune regulator prevents premature 
reproductive senescence in female mice. Biology of reproduction, 86 (4), 110, 111-119.

92. Cushman, R. A. Evidence that the autoimmune regulator gene influences thymic production 
of ovarian antigens and prevents autoimmune-mediated premature reproductive senescence. 
Biology of reproduction, 86 (4), 109, 101-102.

93. Unuane, D.; Tournaye, H.; Velkeniers, B., et al. Endocrine disorders & female infertility. Best 
Practice & Research Clinical Endocrinology & Metabolism, 25 (6), 861-873.




