Let’s Talk About
Hormones!
This lesson was created by Serena Reves and Nichelle
Penney, with materials from the BCTF and The Pride
Education Network.

Hormones are responsible for the regulation of many body functions. Here we will take a
closer look into how DNA, the blueprint for life, affects hormone production and, therefore,
affects the expression and regulation of primary and secondary sexual characteristics in
the human body.

Bio 12 / Anatomy and Physiology 12
Curriculum Entry Points:
Big Ideas:
1. DNA and Cells All living things are made of cells, which contain DNA and cell
structures that allow cells to survive and reproduce.
2. Organization Organ systems have complex interrelationships to maintain
homeostasis.
Content:
1. organs within each of the systems are interconnected to maintain homeostasis:
a. reproductive system
2. functional interrelationships exist among body systems
3. DNA carries the cell’s genetic information:
a. process of DNA replication
b. process of protein synthesis
c. genomics

Lesson Plan:
1. Hand out ”Information sheet: Intersex Conditions” (appendix 1)
a. Have a discussion about their understanding of the information provided.
b. Ask students to write down more questions they may have. Let them know
that this lesson may address their questions, and they will check them again
at the end.
2. Watch the following video: https://www.youtube.com/watch?v=cAUDKEI4QKI&t=7s
a. Discuss the contents of the video:
i.
What surprised them the most?
ii.
What is one thing that they are taking away from the video?

3. Hand out “Types of Intersex Conditions (Not a Complete List)” (appendix 2)
a. In groups of 2, ask students to research one topic (10 minutes)
i.
You can sort groups by assigning a condition to each or drawing
topics out of a hat. The purpose is to evenly distribute the 9 topics
amongst the students / groups
b. Ask students to find an intersex condition that is not on the list
c. Using your school as sample group for ratio sizes, determine how many
individuals MAY have intersex conditions
i.
Do the same for your city population
4. Ask students to present their findings to the class (5 minutes max for each group)
5. Watch the following video: https://www.youtube.com/watch?v=4IJyHxQH2eY
a. Ask students to take notes during the video, as it is filled with a lot of
information
b. Continue the discussion around male and female dichotomy and how this
does not fit into our current understanding of the human DNA structure.

Appendix 1

Information Sheet: Intersex Conditions
Q: What does intersex mean?
A: Intersex is an umbrella term used to define someone who's sexual and reproductive
characteristics do not fit perfectly into our standard definitions of male or female.
Q: Are intersex and hermaphrodite the same thing?
A: Hermaphrodite is an older term generally intended to refer to the idea of someone
who has full male and full female sexual and reproductive organs- a biological
impossibility. The term hermaphrodite is now considered to be out of date and offensive to
intersex people.
Q: Are people diagnosed as having intersex conditions at birth?
A: Sometimes, but other times people don’t know they have intersex conditions until later
in life. Their condition can be discovered at puberty, in adulthood when fertility
difficulties are examined, or during an autopsy after someone dies in old age.
Sometimes people live their whole lives never knowing they have an intersex condition.
Q: How many people count as having intersex conditions?
A: That’s hard to answer, since there’s a lot of grey area in what counts as an intersex
condition. For instance, how small does a penis have to be before it meets the criteria of
an intersex condition? This is a social decision and may change from culture to culture.
However, the rate of people whose bodies differ from the standard male or female is 1 in
100 births, while the number of people receiving surgery to ‘normalize’ genital
appearance is 1 or 2 in 1000 births. The number of people born without a XX or XY
chromosome pairing is 1 in 1666 births.

Appendix 2 - Student Version

Types of Intersex Conditions (Not a complete list)

Androgen insensitivity syndrome (1 in 13 000):
Partial androgen insensitivity syndrome (1 in 130 000):
Klinefelter syndrome (1 or 2 in 1000):
Congenital adrenal hyperplasia (1 in 15 000):
Vaginal agenesis/ MKRS (1 in 5000):
Ovotestes (1 in 83 000):
5 alpha reductase deficiency (no estimate):
Gonadal dysgenesis (1 in 150 000):
Hypospadias (1 in 770):

Appendix 3 - Teacher Version

Types of Intersex Conditions (Not a complete list)
Androgen insensitivity syndrome (1 in 13 000): This is an inherited genetic condition,
where a child will have an XY karyotype but the body’s cells are not able to respond to
androgen. This results in a baby with genitals of a normal female appearance. There
are also undescended or partially descended testes, but no uterus, cervix, fallopian
tubes, or upper part of the vagina. At puberty, the testes begin producing testosterone,
and because testosterone is chemically very similar to estrogen, this results in breast
development. Women with AIS will not menstruate or be fertile, and they may choose
surgery to lengthen the vagina so that vaginal intercourse is possible.
Partial androgen insensitivity syndrome (1 in 130 000): This occurs when the body’s
cells respond only partially to androgen, often resulting in ambiguous genitalia where the
baby is considered to have either a large clitoris or a small penis (two ways of describing
the same structure). In the past, corrective surgery was often performed to normalize
the genital appearance, but more commonly now, the recommendation is to offer but not
impose the surgery when the person is older and can decide for him or herself.
Klinefelter syndrome (1 or 2 in 1000): Men with Klinefelter syndrome inherit an X
chromosome from their mother, a Y chromosome from their father, and an extra X
chromosome from either parent, resulting in an XXY karyotype. Infants usually appear
to have normal male genitals, though the testes may be small and firm. At puberty, boys
with Klinefelter might not develop much body hair and they may develop breasts.
Testosterone injections can help men with Klinefelter syndrome virilize more strongly.
Congenital adrenal hyperplasia (1 in 15 000): This condition impacts people with
either XX or XY karyotypes, but it only results in an intersex condition for people with an
XX karyotype. Adrenal hyperplasia happens when the adrenal glands have an incorrect
genetic ‘recipe’ for making the hormone cortisone. While trying to make the cortisone,
the adrenal glands also make virilising hormones, causing the XX embryo to have a
large clitoris to the extent that it may look like a penis, or labia that may look like a
scrotum. After birth, the CAH hormones can have a masculinising effect, causing body
hair, a deep voice, or prominent muscles. These effects can be counteracted by
administering cortisone. In XY births, the genitals will have a normal male appearance,
but untreated CAH can cause boys to enter puberty early causing social and behavioural
challenges as well as causing them to stop growing earlier, resulting in short stature.
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Vaginal agenesis/ MKRS (1 in 5000): This condition impacts girls with an XX karyotype,
and it occurs when the foetal development of sex organs does not complete, resulting in
an absent or incomplete vagina. Ovaries are present but the uterus is absent,
misshapen, or small. Genitals will have a normal appearance, so vaginal agenesis is not
usually diagnosed until the late teens when menstruation has not started. Secondary
sex characteristics (breasts, pubic hair, etc) usually develop normally.
Ovotestes (1 in 83 000): Formerly known as “true hermaphroditism”, ovotestes is a
condition where gonads contain both ovarian and testicular tissue and can be present in
the ovaries and/or testes. Some people at birth will look typically female, some typically
male, and some will have ambiguous genitalia.
5 alpha reductase deficiency (no estimate): This condition affects only people with an
XY karyotype. It results from an autosomal anomaly (on a chromosome other than the X
and/or Y chromosome) and requires the altered gene from both the mother and the
father. 5- alpha reductase is an enzyme that converts weaker testosterone into the more
potent hormone, DHT. The lack of this enzyme means the foetus will develop as a girl
with internal testes. Although the baby at birth will be identified as female, at puberty the
testosterone production is generally sufficient to produce masculinisation. Sometimes,
the child will migrate into a male role.
Gonadal dysgenesis (1 in 150 000): This condition can affect people of either XX or XY
karyotypes, and it occurs when there is an absence of both Mullerian inhibiting factor
and testosterone. The lack of testosterone results in the regression of the Wolffian
ducts, prohibiting the development of male internal reproductive organs, while the lack of
Mullerian inhibiting factor results in the creation of oviducts and uterus. The result is a
baby who appears to have a normal female appearance and reproductive system,
though who may have an XY karyotype. Secondary sex characteristics will not develop.
Hypospadias (1 in 770): This relatively common condition occurs when the urethral
meatus (pee hole) is located along the underside, rather than at the tip, of the penis. In
some cases, the urethra may be open mid-shaft out to the glands or may even be
entirely absent, with urine exiting behind the penis.

