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Understandings: 

1. Explain how glucose concentration in blood is controlled by the two hormones insulin 

and glucagon.  

- Homeostasis of glucose blood level is at 5mmol/L. Any deviation from that will trigger 

either insulin or glucagon.  

But okay, let’s meet our pancreas first. Pancreas is an organ that is full of enzymes. It can be 

classified as both exocrine system and endocrine system. It is exocrine in the sense that it 

secretes pancreatic juice for digestion, which ultimately is sent out (hence exo). It is 

endocrine in the sense that it secretes insulin and glucagon.  

The place of this endocrine system on pancreas is called islets of Langerhans.  

Alpha cells secrete glucagon (glucAgon). More glycogen is then broken down in the liver and 

released into the blood.  

Beta cells secrete insulin. More glucose is taken up by cells, mostly muscles and liver, to 

convert it to glycogen.  
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2. Explain the role of thyroxin.  

- Meet the thyroid gland. It is inside our neck, attached right below the larynx, on the 

trachea.  

 

 

 

 

 

 

 

 

 

 

Thyroid releases a hormone called thyroxin, a unique molecule with four iodine atoms. The 

job of thyroxin is to control the metabolic rate. Many thyroxin means high metabolic rate. So 

based on these facts, we can sort of deduce when the thyroid gland releases thyroxin. 

Obviously when we need energy and produce heat! 

When we don’t have enough thyroxin (due to iodine) it can be dangerous. It is called 

hypothyroidism. We lack energy and feel tired, forget easily, gains weight because there is 

less burning, feeling cold, constipation due to less contraction of gut, etc.  

3. Explain the role of leptin.  

- Leptin is secreted by adipose cells, cells that store fat. The role of leptin is to control 

appetite. So, when we eat a lot of food, size of adipose cells, therefore the adipose tissue 

will increase. These will then secrete leptin. Leptin would then bind to cells in hypothalamus 

and tell the brain to stop eating.  
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4. Explain the role of melatonin.  

-  

Melatonin controls the circadian rhythm. It is secreted by the pineal gland.  

 

 

 

 

 

 

 

 

But in order for the pineal gland to be activated, two special cells in hypothalamus called 

suprachiasmatic nuclei (SCN) send signals.  

During night, there is high melatonin. During day, there is low melatonin. How we can adapt 

to different time zones are due to cells in retina.  

Otherwise, we maintain 24 hour cycle despite different periods of light exposure.  

5. Explain how male sex is developed.  

- It all depends on that one Y chromosome. Or even more, it all depends on that one gene in 

the Y chromosome.  

During early embryo stage, a gene called SRY located in Y chromosome determines the sex. If 

it is present it codes a protein called TDF (testis determining factor). And boom you have 

testes (well not really, but you get the idea). If there are two X, then there is no 

development of a male sex organ.   

Extra notes 

The stage of fertilization goes from zygote – embryo – fetus – baby.  

The fertilization always happens in the fallopian tube, before the egg sticks on the lining.  

However, if the zygote stays in the fallopian tube and the zygote grows there, the fallopian 

tube will soon or less explodes. This medical emergency is called ectopic pregnancy.  

 

Castration is the removal of testicles. 

Sterilization is to clean. In this case, unable to fertilize.  
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6. State the roles of testosterone.   

-  

So, we had the testes. These will then secrete testosterone. It is the initial development of 

male reproduction organ (gonad). This happens in the early embryo stage after 15 weeks.  

Testosterone also stimulates secondary sexual development, more commonly known as 

puberty. This includes urge for sex, increased muscle, growth of height and penis, deepens 

vocal cord.  

It maintains production of sperms and the sex drive. 

7. Explain how female sex is determined. 

- With no testosterone, the already present progesterone and oestrogen takes over.  

During puberty, these hormones grow women’s breasts (for some at least), pubic hair and 

armpit hair.  

8. Explain how the menstrual cycle works. 

-  

Firstly, the four hormones women have.  

Hormone secreted from 

pituitary gland.  

 

These hormones are found 

in both sexes.  

FSH (Follicle Stimulating 

Hormone. Follicle = small 

ovarian sac): 

 

Stimulates growth of follicles 

(sack (of the egg in this case)) 

Ripens the eggs 

 

Stimulates oestrogen 

production. 

LH (Luteinizing Hormone. 

Lutein = core of an egg): 

 

 

Causes ovulation. 

 

Stimulates production of 

corpus luteum (a temporary 

endocrine structure that 

produces progesterone). 

Hormone secreted from 

corpus luteum (in ovaries). 

Estrogen: 

 

Produces endometrium 

(lining on uterus) and fill it 

with blood.  

Progesterone: 

 

Thickens the endometrium 

and maintains it.  

 

It might seem daunting at first, but once you realize which set of hormones stimulate what, 

it will make perfect sense.  

FSH and LH are for egg release. Oestrogen and progesterone are for endometrium.  
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Now we can tackle the 1 month long menstruation cycle. Remember that this cycle is simply 

to give chance of pregnancy.  

 

1. FSH stimulates follicle 

growth with one oocyte 

inside.  

2. Once FSH is released, it 

must give signal to 

oestrogen to prepare the 

bed (endometrium). 

Oestrogen stimulates LH.   

3. LH reaches peak at 

around 14 days and makes 

it release the egg.  

4. LH tells progesterone to 

maintain the lining and 

thicken it.  Progesterone 

inhibits FSH and LH.  

 

 

So, what do we learn from this?  

FSH → Oestrogen → LH → Progesterone  

This means that when we move to the right direction, they have positive feedback. For 

instance, High FSH leads to oestrogen. But if we move in the opposite direction, they have 

negative feedback. For instance, high oestrogen leads to less FSH.   
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Applications and skills: 

1. Explain the causes and treatment of Type I and Type II diabetes. 

- Note that mellitus means “honey”, thus sweet in this case, which is associated with glucose, 

hence diabetes. 

Type 1 or Insulin Dependent Diabetes 

Mellitus (IDDM) 

Type 2 Non-Insulin Dependent Diabetes 

Mellitus (NIDDM) 

No insulin. 

WBC cannot recognize β cells and hence kill 

them. Therefore, β cells do not produce 

enough. 

No insulin receptors. Target cells do not 

recognize insulin hence not being able to 

absorb glucose. 

Usually appear when young. “Early onset” Usually appear when old. “Late onset” 

Cause:  

Still not certain. But since it is an early onset, 

the cause might be in the genes.  

Cause:  

Not understood completely, but knows that 

it is associated with bad life style.  

Treatment: 

Inject insulin regularly. Often done before 

meal so the glucose in the meal does not 

peak. 

Stem cell research is done to have a 

permanent cure.  

Treatment: 

Change life style. More exercise, less sugary 

food, less stress.  

Food with low glycemic index (food that is 

digested slowly) should be eaten. Glucose 

peaks are reduced.  

 

2. Explain how cure for leptin deficiency were tested on patients with clinical obesity and 

explain reasons for the failure to control the disease. 

- We know that leptin is a hormone that controls appetite. The natural thought would be 

that it could treat obesity!  

Initially, leptin injections were tested on mice. In mice, the results were successful. Obese 

mice injected with leptin would lose body mass rapidly.  

Scientists decided to try this on humans. However, the results showed skin irritation and 

swelling. Only some people lost body weight and that was minimal weight. They even 

regained that weight quickly.  

The reason why this did not work as well as in mice was because the receptors in 

hypothalamus have become resistant to leptin, thus despite high concentrations of leptin in 

body, the body cannot respond to it. But some people cannot produce leptin, thus in this 

case, injections is effective. Nevertheless, it needs frequent injection because leptin is short-

lived and patients don’t want that.  

The whole leptin problem seems similar to diabetes type 2 where people lack receptors and 

diabetes type 1 where people don’t produce enough of the hormone.  
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3. Explain causes of jet lag and use of melatonin to alleviate it. 

- Jet lag is simply the period where our brain still has not adjusted to the new time zone. To 

solve this problem, people takes in melatonin (orally) when they are supposed to sleep. This 

will make them drowsy and sleep, and thus facilitates adaptation.  

4. Discuss the use in IVF of drugs to suspend the normal secretion of hormones, followed 

by the use of artificial doses of hormones to induce superovulation and establish a 

pregnancy. 

- In vitro means “in glass”. In vivo means “in body”.  

Basically, in vitro fertilization happens outside the body. First, FSH and LH are inhibited. This 

is for doctors to be able to control the ovulation period. They sort of “reset” the menstrual 

cycle.  

Second step is to then inject high doses of FSH and LH to stimulate the egg development. 

Due to high doses, they develop more than one egg, as high as 20.  

Third step is to inject with hCG to think as if it is fertilized to make it mature.  

Fourth step is to wash out the eggs, fertilize with sperms and incubate it for 2 days.  

Last step is to give the woman extra progesterone to maintain the uterus lining and embryo 

(you will get wrong if you say fertilized egg or zygote!) is then implanted in the uterus.  

5. Describe William Harvey’s investigation of sexual reproduction in deer. 

- He slaughtered a deer to see if Aristotle’s hypothesis was true.  

He proved it was false, but he still did not know how the reproduction happened. 
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6. Be able to annotate the male and female reproductive system and function.  

-Identify: 

1. Bladder 

2. Seminal vesicle 

3. Sperm duct 

4. Prostate gland 

5. Scrotum 

6. Epididymis 

7. Testis 

8. Erectile tissue 

9. Penis 

10. Urethra 

11. Foreskin 

 

1. Ovary 

2. Opening to oviduct 

3. Oviduct 

4. Uterus 

5. Cervix 

6. Vagina 

7. Labia 

In side view, identify: 

1. Bladder 

2. Urethra 

3. Large intestine 

4. Vulva 
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Now we come to the specifics. Some of them are obvious and some of them are less obvious.  

Male 

Structure Explanation 

Seminal vesicle, as in behind. This is located behind the bladder and 
secretes fructose for the sperm to feed and 
also sticky proteins so it can stick on the 
vagina.  

Prostate gland This is located under the bladder and is 
often confused with seminal vesicle. It 
secretes milky alkaline substance that can 
neutralize the acidic vagina.  

Sperm duct/Vas deferens The tube from testes until it meets the tube 
from bladder. Then it just becomes the 
urethra.  

Scrotum The sac that keeps the sperm below body 
temperature.  

Epididymis Stores and matures the sperm.  

Testis Where sperms are formed and where 
spermatogenesis will take place (more in 
11.4).  

Penis The ultimate shaft that penetrates the 
vagina. Legends say that it could once pierce 
through the strongest shields.  

Urethra The tube through penis to infinity and 
beyond! 

Female 

Structure Explanation 

Ovary  The source of oogenesis.  

Oviduct/fallopian tube Tube from ovary to uterus.  

Uterus The station we’ve all been in.  

Cervix The muscle that is between the vagina and 
uterus. It prevents foetus from falling out.  

Vagina A built-in masturbator that is exclusively for 
a penis. It makes the penis ejaculate into the 
uterus.  

Urethra Duct for peeing.  

Vulva An umbrella term for the whole visible 
opening. This includes pubic hair, labia and 
clitoris. 

 


