	Natural Estrogens
All naturally occurring estrogens (estrone, estradiol, and estriol) are C18 steroids secreted by the theca interna and granulosa cells of the developing ovarian follicle, corpus luteum or placenta. Estrogens are also produced in by aromatization of androgens in adipose tissue, liver and skin. 

Biosynthesis and Mechanism
Estrogens are formed from androgens such as androstenedione. The enzyme aromatase catalyzes the conversion of androstenedione to estrone and testosterone to estradiol. Ovarian thecal cells are stimulated by LH to increase the conversion of cholesterol to androstenedione. Some of that is converted to the most potent naturally occurring estrogen, estradiol, that is then released into the circulation. Ovarian granulosa cells are supplied with androstenedione by the thecal cells that they then convert to estradiol which is primarily secreted into the follicular fluid. Estradiol in the circulation is bound to sex hormone binding globulin and albumin. Less than 2% is free in circulation. In the liver, estrogens are conjugated to sulfate or glucuronate to make them water soluble after which they are excreted in the bile and reabsorbed prior to leaving the body via the urine.

Physiological Effects
The normal development and maturation of the female is dependent on estrogens. Besides stimulating development of the reproductive structures and secondary sexual characteristics, estrogens are necessary to the cyclic endometrial changes necessary for reproduction, development of the breasts, health of the skin and vascular system and bone homeostasis. Estrogen also affects intestinal motility, blood coagulation, cholesterol metabolism, female libido, and sodium and water conservation by the kidneys. Estrogens increase the uterine muscle mass, excitability and responsiveness to oxytocin. FSH secretion is negatively inhibited by estrogens, but LH may be either positively or negatively affected dependent on the hormonal milieu. Estrogens have an anabolic effect and have been used in animal husbandry to increase the weight of domestic animals. Estrogens increase libido in humans and are responsible for estrous behavior in animals. Plasma cholesterol is lowered by estrogens which are protective against atherosclerotic disease.

Female Secondary Sexual Characteristics
In childhood, the blood concentration of sex hormones is very low. At puberty the pulsatile release of GnRH begins causing a major increase LH which in turn stimulates the production of ovarian steroids. Body changes that develop at puberty including breast, uterine and vaginal development are due in part to estrogens but also due to the lack of testosterone. The female body configuration, distribution of fat and hair growth are due to the lower levels of testosterone in women. The female larynx retains its prepubertal dimensions causing the voice to remain high pitched. Estrogens have an anabolic effect causing a rapid growth spurt and the closing of the epiphyseal plates of the long bones during puberty. Estrogens cause development of the glandular elements and stroma of the breast as well as pigmentation of the nipples and areolas.

Hormone Replacement Therapy
Estrogens should be administered intermittently, or in combination with a progestin, at the lowest effective dose. Estrogens may be administered to relieve the symptoms of menopause, prevent ovulation or suppress ovarian function as in dysmenorrhea or stop excessive uterine bleeding.

Primary Hypogonadism
Estrogen replacement therapy is beneficial in cases of failure of the ovaries, castration or menopause. When the ovaries fail to develop it is called primary hypogonadism. Treatment is usually begun between the ages of 11-13 so that the secondary sex characteristics might develop and to stimulate optimal growth. A combination of estrogens and progestins are usually administered.

Postmenopausal
Some of the systemic symptoms of estrogen deficiency in menopause and after menopause can be alleviated by estrogens. These include hot flashes, sweating, and atrophic vaginitis. Estrogens are also helpful in the treatment and prevention of osteoporosis. The smallest dose that will relieve the symptoms should be used. Local administration of estrogen to relieve the symptoms of atrophic vaginitis are very effective.

Adverse Effects
Hormone replacement therapy can cause breast tenderness, nausea and abnormal postmenopausal bleeding. These adverse effects can be avoided or minimized by using the smallest dose of estrogen possible. Estrogen therapy also is associated with hyperpigmentation, migraine headaches, hypertension, and gallbladder disease. There is evidence that an increased risk of endometrial cancer associated with estrogens and there may be some increased risk of breast cancer in at risk patients.

Oral Contraceptives
Oral contraceptives are one of the most popular forms of birth control. They do not provide protection against STDs. The majority of oral contraceptives are a combination of a progestin component and an estrogen component. The progestin component works in two ways: 1) it prevents implantation of the fertilized egg and 2) it inhibits ovulation. The estrogen component does several things. First, it suppresses the development of a mature follicle in the ovary. Estrogen also potentiates (increases) the action of the progestin component to prevent ovulation. Finally, estrogen also serves to regulate the monthly menstrual flow. Combination agents cause a thickening of the cervical mucous, increase the motility of the fallopian tubes, and depress ovarian function. They can cause breast enlargement and tenderness.

When an oral contraceptive is started, it takes three cycles (approximately 3 months) to match the oral contraceptive's hormones with the body's hormones. During these three months, the oral contraceptive may not provide full protection from pregnancy; therefore, a secondary form of birth control may be beneficial during the initial three months.

There are several side effects associated with taking an oral contraceptive. These side effects can be remembered by the following acronym: ACHES. If any of these side effects are noticed, contact a doctor immediately.
 A- Severe Abdominal pain -- a rare complication of the estrogen component.
 C- Severe Chest pain, shortness of breath, coughing up blood
 H- Headaches
 E- Eye problems: blurred vision, flashing lights, blindness
 S- Severe leg pain (calf or thigh)

Oral contraceptives can cause the following minor adverse reactions: increased skin pigmentation, weight gain, hair growth, depression, nausea, and tiredness. Another little known side effect of oral contraceptives is that they can change the shape of the cornea and can, therefore, affect the fit of contacts. This change lasts for as long as the oral contraceptive is taken.

It is very important to inform all health care providers that the pill is being taken. The reason for this is that there are a number of drug interactions with that can affect how effective the oral contraceptive is in preventing pregnancy. For example, nearly all antibiotics, will increase the metabolism of the oral contraceptive thereby decreasing protection against pregnancy.  Failure rates for combination oral contraceptives are approximately 0.3 failures per 100 woman-years. Progestin alone has a failure rate 3-4 times that of estrogen/progestin contraceptives.

Progesterone Upregulates the Gene that Causes Cancer Cells To Die Estrogen Upregulates the Gene that Cause Cancer Cells to Not Die 



Last year Dr. Ben Formby and Dr. T.S. Wiley at the University of California in Santa Barbara proved how to do that very thing. Dr. Ben Formby is from Copenhagen, Denmark. He is a molecular biologist who has learned how to build cell cultures, and how to tell the products of specific genes like BCL2 and P53. So he took the cell cultures of breast, endometrium, ovary and prostate, and he grew them in culture. On some he added a little estrogen (estradiol). Guess what happened. The estradiol turned on BCL2, and the cells grew rapidly and didn't die. Then he added some progesterone to it. Guess what happened. They stopped growing so rapidly; they died on time, and the cancer all disappeared. He did that for all these types of cancer. 

What do we have? The BCL2 stimulates the risk of cancer. Gene P53 decreases the risk of cancer. Estradiol upregulates BCL2. Progesterone upregulates P53. Therefore progesterone decreases cancer. Unopposed estradiol causes the cancer. Simple. Estrogen dominance is the cause of the cancer growing and the inability of the body to cure it. 



	
	

	


	


