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Estriol Prevention of Mammary Carcinoma Induced 
by 7,12-Dimethylbenzanthracene and Procarbazine. 
Lemon HM. Cancer Res. 1975; 35: 1341-53.

Animal study that found administration of estriol reduced 
breast carcinoma incidence in rats exposed to known 
carcinogens to 22-25% compared to 45-47% in carcinogen 
controls.  Conclusion: “Inhibition of mammary carcinogenesis 
induce by these two dissimilar carcinogens in intact 
mature rats using sustained low dosages of estriol support 
previously published biochemical and epidemiological 
data suggesting an inverse relationship between the renal 
excretion ratio of estriol to estrone plus 17B-estraidol and risk 
of breast cancer in women.”

Genetic predisposition to carcinoma of the breast: 
Multiple human genotypes for estrogen 16 alpha 
hydroxylase activity in caucasians. Lemon HM. J Surg 
Oncol. 1972; 4: 255-73.

Conclusion: “Caucasian women with untreated breast cancer 
excrete significantly lower urinary ratios of estriol v estrone 
+ estradiol (estriol quotient, EQ) compared to age-matched 
noncancerous women.”

Inhibition of radiogenic mammary carcinoma in rats 
by estriol or tomxifen. Lemon HM, et al. Cancer. 1989; 
63: 1685-92.

Conclusion: “Short-term parenteral E3 or EE3 therapy using 
10-30 u/kg/day (35-100 um/kg/day) rapidly differentiated 
virgin rat mammary glands without impairment of 
subsequent estrus cycles and offers an alternative to 
castration or life-long antiestrogen therapy for reduction of 
risk of radiogenic mammary carcinoma.”

Oestrogen profiles of Asian and North American 
women. MacMahon B, et al. Lancet. 1971; 2: 900-02.

The ratio of estriol to the other estrogens (estradiol and 
estrone) was considerably higher for Asian women compared 
to North American women both in follicular and luteal 
phases and is consistent with lower rates of breast cancer in 
corresponding areas of Asia.

Beneficial Aspect of Oral Estriol as Hormone 
Replacement Therapy: Consideration on Bone and 
Lipid Metabolism. Kika G, et al. Tokai J Exp Clin Med. 
2009; 34: 91-98.

2 mg/day oral estriol therapy shown to increase bone mineral 
density without increasing triglycerides (as is commonly seen 
with conjugated equine estrogens).  E3 therapy is less potent 
and therefore causes less endometrial proliferation, resulting 
in fewer events of uterine bleeding.

Efficacy and safety of estriol replacement therapy for 
climacteric women.  Yang TS, et al.  Chin Med J.  1995; 
55: 386-91.

20 patients, aged 44-62, were treated with 2 mg per day 
of estriol for 2 years.  Evaluation of climacteric symptoms 
was evaluated after the first 3 months of treatment.  86% 
of patients reported most improvement in hot flush and 
insomnia.  Additionally, atrophic genital changes were also 
improved satisfactorily.  Conclusion: Estriol can be a safe and 
effective alternative in the relief of climacteric symptoms for 
postmenopausal women, but it has not been shown here to 
prevent bone loss.

Efficacy and safety of oral estriol for managing 
postmenopausal symptoms.  Takahashi K, et al.  
Maturitas.  2000; 34: 169-77. 68

Postmenopausal women received 2 mg of oral estriol daily 
for 12 months.  Climacteric symptoms were significantly 
reduced according to total menopausal index scores.  The 
greatest relief was noted for hot flushes, night sweats 
and insomnia.  Estriol treatment lowered FSH and LH 
concentrations, however 14.3% of the patients experienced 
slight vaginal bleeding.  Evaluation of the endometrium and 
breasts after the treatment period found normal results in all 
women.  Conclusion: Estriol is a safe and effective alternative 
for relieving climacteric symptoms in postmenopausal 
Japanese women.

Review of the endometrial safety during intravaginal 
treatment with estriol.  Vooijs GP, et al. Eur J Obstet 
Gynecol.  1995; 62: 101-06.

A review of 12 studies and 214 subjects examined the use of 
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intravaginal estriol treatment with 61 evaluable biopsies after 
6 months, 58 after 12 months and 13 after 2 years.  Based on 
the recommended estriol dosages, there was no evidence 
of endometrial proliferation.  It can be concluded that single 
daily treatment with intravaginal estriol in the recommended 
doses (.5 mg/day) in postmenopausal women is safe and 
does not cause increased risk of endometrial proliferation or 
hyperplasia.

Expression of estrogen and progesterone receptor 
genes in endometrium, myometrium and vagina of 
postmenopausal women treated with estriol.  Brys M, 
et al.  Sao Paulo Med J. 2009; 127: 128-33.

This study was conducted to determine the level of estrogen 
receptors and progesterone receptors in women who 
received 14-day estriol therapy, compared with those who 
did not receive this therapy.  ER and PR gene expression 
was analyzed in the endometrium, myometrium and 
vagina of postmenopausal women treated with estriol.  27 
postmenopausal women who were waiting for hysterectomy 
or plastic surgery on the vagina due to uterine prolapse 
were treated with estriol.  A significant increase in ER gene 
expression was observed in the endometrium and vagina. 
Conclusion: The results obtained suggest that the women 
who received 14 days of treatment with vaginal estriol had 
higher ER and PR mRNA levels.  No difference between these 
groups regarding endometrial proliferation was observed.

Sex hormone treatments for multiple sclerosis.  
Haldane J.  J Orthomol Med.  2012; 27: 87-92. 

This is a review of clinical trials where estriol and testosterone 
have been shown to induce remissive states of disease in 
patients with MS.  Remissions result from a TH1 dominant 
state shifting to a TH2 dominant state.  It appears that there 
is a relationship between estriol supplementation and its 
ability to support a shift from TH1 (pro-inflammatory state) 
to TH2 (anti-inflammatory state), which is associated with 
decreased lesions as evidenced by MRI findings.

Estriol generates tolerogenic dendritic cells in vivo 
that protect against autoimmunity.  Papen-fuss TL, et 
al.  J Immunol.  2011; 186: 3346-55. 

Recent evidence demonstrated that myeloid cells, such 
as dendritic cells, are essential in mediating estrogen’s 
protective effects.  Estriol has therapeutic efficacy in MS and 
experimental autoimmune encephalomyelitis (EAE), and 
this study evaluated whether estriol could act exclusively 
though dendritic cells to protect against the inflammatory 
autoimmune disease EAE.  The results showed that estriol 
generates tolerogenic dendritic cells which protect against 
the inflammatory autoimmune disease EAE and has potential 
applications in the treatment of numerous autoimmune and 
chronic inflammatory diseases.

Estriol: safety and efficacy. Head KA.  Alt Med Rev.  
1998; 3: 101-113. 

This is a review of the use of estriol for the control of 
menopausal symptoms, bone density, cardiac risk factors 
and any stimulatory effects on both breast and endometrial 
tissue.  Estriol appears to be effective at controlling 
symptoms of menopause, including hot flashes, insomnia, 
vaginal dryness and frequent urinary tract infections.  
Estriol’s effect on bone loss and cardiac risk factors has been 
contradictory.  Reviewed studies citing the stimulatory effect 
of the endometrium used estriol and progestins, which 
negates the benefits of estriol.

Safety and efficacy of oestriol for symptoms of 
natural or surgically induced menopause. Takahashi K, 
et al.  Hum Reprod.  2000; 15: 1028-36. 53 

Postmenopausal women with climacteric symptoms were 
divided into two groups (group 1: 27 natural menopause; 
group 2: surgically-induced menopause), and treated with 2 
mg of oral estriol daily for 12 months.  Researchers examined 
the use of estriol against climacteric symptoms using the 
Kupperman index, serum concentrations of estradiol, FSH 
and LH, serum lipids, blood pressure, bone mineral density, 
serum calcium alkaline phosphastase and urinary calcium.  
Climacteric symptoms improved in groups 1 and 2, 49% and 
80% respectively.  Blood pressure significantly decreased in 
group 1.  Evaluation of the endometrium and breasts at 12 
months found normal results.  Estriol appeared to be safe 
and effective in relieving menopausal symptoms.

Estrogen and testosterone therapies in multiple 
sclerosis.  Gold SM, Voskuhl RR.  Prog Brain Res.  2009; 
175: 239-51. 

This is a review of pre-clinical and clinical evidence for sex 
hormone treatments in MS.  A cross over study was reviewed 
where patients were followed for 6 months pre-treatment to 
establish baseline disease activity, which included MRI every 
month and neurological exams.  Patients were treated with 8 
mg of estriol daily for 6 months, then observed for 6 months 
post-treatment and followed by 4 months of re-treatment.  
Patients showed significant decreases in inflammatory 
immune responses, gadolinium enhancing lesion numbers 
and volumes on MRI.  When treatment stopped, enhancing 
lesions increased to pretreatment levels.  When treatment 
was reinstituted, enhancing lesions again were significantly 
decreased.  Estriol treatment also increased cognitive 
function.
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Immune modulation in multiple sclerosis patients 
treated with the pregnancy hormone estriol.  Soldan 
SS, et al. J Immunol.  2003; 174: 6267-74. 

Oral estriol treatment of relapsing remitting multiple sclerosis 
patients caused significant decreases in enhancing lesions on 
brain MRI.  Cytokine profiles were determined and significant 
changes correlated with reductions of enhancing lesions.  
This correlation between changes in cytokine profiles and 
lesion volume suggests that the anti-inflammatory effects of 
estriol may have an effect on disease in the target organ.

The effects of oral estriol on the endometrium in 
postmenopausal women.  Granberg S, et al. Maturitas.  
2002; 42: 149-56. 

This was a cross-sectional, parallel group, multicenter trial 
of 241 postmenopausal women.  125 were treated with 
oral estriol and 116 were untreated controls.  Endometrial 
histological biopsies were assessed for thickness.  There 
was an 11% difference in polyp presence between estriol 
group (14%) and control (2.9%).  Conclusions: No clinically 
relevant difference was found between the endometrium 
status (assessed by histology and transvaginal ultrasound) of 
postmenopausal women on long-term oral estriol therapy 
and untreated controls.  This trial supports the endometrial 
safety of maintenance treatment with oral estriol tablets.

Effects of intravaginal estriol and pelvic floor 
rehabilitation on urogenital aging in postmenopausal 
women. Capobianco G, et al. Arch Gynecol Obstet.  
2012; 285: 397-403. 206 

Postmenopausal women with urogenital aging symptoms 
were divided into two groups; the treatment group received 
intravaginal estriol as well as pelvic floor rehabilitation 
and the control group received only intravaginal estriol.  
Conclusion: Our results showed that combination therapy 
with estriol plus pelvic floor rehabilitation was effective and 
should be considered as a first-line treatment for symptoms 
of urogenital aging in postmenopausal women.


