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What is a disease or disorder?
SYMPTOM

-refers to an observable behavior or state.

-there is no implication that an underlying problem necessarily exists or that there is a physical etiology.

-the simplest level of analyzing a presenting problem.

SYNDROME

-the next higher level of analysis

-this term is applied to a constellation of symptoms that occur together or co-vary over time.

-the term carries no direct implications in terms of underlying pathology.

-Whether, in fact, certain sets of symptoms co-vary with one another is an empirical question.

DISORDER

-like a syndrome, refers to a cluster of symptoms,

-but the concept includes the idea that the set of symptoms is not accounted for by a more pervasive condition.

-As with symptom and syndrome, there is no implication of etiology

DISEASE

-a disorder where the underlying etiology is known.

-It is the highest level of conceptual understanding


ISSUES IN THE CLASSIFICATION OF ABNORMAL BEHAVIOR

1. A label leads to a loss of information and overlooks the uniqueness of the person being studied or treated.

2. While such simplification may be useful depending on the purpose of the classification system, the classified individual may be stigmatized.

3. DSM represents a categorical classification or a "yes-no" approach to classification, and does not take into account the continuity between normal and abnormal behavior ( i.e., 
dimensional classification whereby symptoms are rated on quantitative dimensions.)

4. Interrater reliability of diagnoses based on DSM’S criteria

5. Diagnostic validity

= Whether or not accurate statements and predictions can be made from a classification

= the extent to which accurate statements and predictions can be made about a category or construct.

6. Consequences of unreliable and invalid diagnoses are severe and include not only stigma but financial expenses


If you want to learn more about diseases and their evolution, you might want to 
consider taking my ANBI 139 class “Evolution if Human Disease” in Winter 23.

Infectious Disease: What parasites?

Helmitnhs:
Tapeworm
Hookworm

Filaria
Shistosomes

Bacteria:
E. Coli

Mycobacterium TB
Helicobacter
Vibrio cholera

Anthrax
Neisseria meningitidis
Neisseria gonorrhoeae
Haemophilus ducreyi

Chlamydia
Spirochete (syphillis, Lyme disease)

Viruses:
HIV

Polio
Hepatitis B
Hepatitis C
Influenza
Measles
Smallpox

Yellow Fever
Humsan Papilloma 

Corona
Zika

Hanta

Protozoans:
Plasmodium (malaria)

Trypanosome (sleeping sickness, Chagas)
Leishmania (leishmaniosis)

Fungi:
Aspergillus

Candida
Crytpococcus

Practice question: What are the five major classes of infectious pathogens 
affecting humans. 
Viruses, Bacteria, Protozoans, Fungi and Helminths.



STI
Bacterial

Chancroid

Protozoan

Trychomonas vaginalis

Fungal Viral

Gonorrhoea 

Syphillis

Chlamydia Candida

Brewer’s Yeast

HIV

Hepatitis B HBV

Human papilloma HPV

Herpes simplex HPV

Arthropod

Phtirus pubis 
(crab louse)

Mycoplasma

Practice QuestionғWhat are the major four bacterial Sexually Transmitted 
Infections of humans? 
Chlamydia, Syphillis, Gonorrhoea, Chancroid

62 million new cases a year……..

Gonococci hitching a ride on sperm Gonococci use sugars to hitch a ride on sperm to their next victim, these bacteria use a 
special sugar coat that sticks to sugar receptions on the sperm, to ride the dragon so to 
speak

Spermatozoa strongly interact with Dendritic Cells (immune surveillance cells)

Ceballos et al. Journal of Experimental Medicine 2009:

HIV latching on to sperm for a ride to immune cells

2 - 3 million  
new cases a 
year……..

HIV1 viruses can bind to long sugar molecules present on the surface of sperm. Most sperm get 
“eaten” phagocytksed by immune cells, these immune cells can then bring the virus to where it 
“hopes” to get, other immune cells in the lymph nodes that the virus can infect. 

Practice question: What is the difference between Gonorrhea (the clap) and HIV/AIDS? 
Gonnorhea is caused by a bacterium and is treatable, HIV is a viral infection and is not treatable. 



Low human fertility
Recent development?  Or age-old adaptation for 

strengthening pair-bonds? (Robert Edwards)

births per woman

20% chance of 
pregnancy per 
ovulatory cycle

70% chance of 
pregnancy per 
ovulatory cycle

Humans have low fertility compared to non-human primates, as evidenced by timed 
matings in captive chimpanzees and baboons, where most matings lead tom pregnancy. 

Could low fertility in humans have evolved as and adaptation to the need for pair-
bonding? 
Practice question: Low human fertility was proposed to be an adaptation for which 
unusual feature of human sexuality? 
Pair-bonding.

Primary or secondary infertility
Gabon CIRMF, 

Infertility in Central Africa: infection is the cause. 
Collet M, et al. Int J Gynaecol Obstet. 1988. 

Current Research on HIV, Ebola, Monkey Pox etc. 

Eric Leroy, famous French virologist 

Determinants of infertility were studied in 340 women in Eastern Gabon, an area situated in the "infertility belt" of 
Central Africa. Fallopian tube occlusion was diagnosed in 82.8% of cases, showing the importance of infection-
related causes. Women with tubal occlusion did not differ significantly from women with normal tubes in 
obstetrical history or prevalence of Neisseria gonorrhea or Chlamydia trachomatis on endocervical culture. 
Antecedents of pelvic inflammatory disease or a pelvic mass were significantly more common in the group with 
tubal occlusion. This group also had a significantly higher prevalence of serum chlamydial antibodies at a titer of 
1/64 or higher. Hormonal factors were found in 31.7% of women, a cervical factor in 29.0% and mechanical 
factors in 5.6%. No diagnosis could be made in 12.2% of cases. During the investigation, 4.4% of women 
became pregnant. The predominance of infectious related causes of infertility makes it imperative to focus 
resources on prevention programs of upper genital tract infections in women. The study sample is from a small 
semi-urban center of 25,000 inhabitants and consisted of all women consulting for infertility at the gynecology 
department of the Franceville hospital from January 1983 until December 1984.

Local News: STIs, bacterial Protozian: Trichomoniasis 
Bacterial STIs: Chlamydia, Gonorrhea, Syphilis,  
viral STIs: HPV, HIV, Hepatitis (HBV, HCV), Herpes (HSV-1, HSV-2) 

For detailed yearly information: 
https://www.sandiegocounty.gov/content/dam/sdc/hhsa/programs/phs/HIV,
%20STD%20&%20Hepatitis%20Branch/Data%20Slide%20Sets/
2020%20STD%20Data%20Slides_FINAL.pdf 



Local News: STIs, bacterial, update The Covid 19 pandemic seems to have reduced STI but there is the distinct 
possibility of underreporting. 
Chlamydia infection show a strong drop, but remain most common in young 
adults.

World Population: the planet’s reverse fertility problem?

https://www.youtube.com/watch?v=PUwmA3Q0_OE

The paradox of global population explosion and local infertility crisis! 
Does the planet have a human fertility problem? 
How long ago was the world population 1 billion? 
In the early 1900s.

Practice question: How long did it take humanity to reach 1 a population of 1 
billion and how long did it take to reach over 7 billion? 
200 thousand and less than 200 years.



Human total fertility over the last 60 years

2.1 
reached earlier than  
expected due to Covid  
pandemic

Humans have low fertility compared to non-human primates, as evidenced by timed matings in 
captive chimpanzees and baboons, where most matings lead to pregnancy. Could this be an 
adaptation for increased pair-bonding as suggested by the Late Robert Edwards (Nobel Prize for 
IVF)? 

Global average children per woman 2019: 2.36 
Global average children per woman 2021: 2.1! 

Tanzania 
4.45 children born/woman (2021 est.)

Below replacement <2.1? Practice Question: 
Which European Countries have catastrophically low fertility rates? 
Portugal, Spain, Italy, Greece

Our first home: the womb Our first home, the uterus of our mothers. This is a model used at an IVF clinic. 
It shows endometriosis, polyps, and polycystic ovary syndrome (on the left) 
Practice question: What is the size of the uterus of a non-pregnant woman? 
About the size of a fist.



Early stages of human development from fertilization to blastocyst formation

Starting out as new combination:
Fertilization occurs in the fallopian tube within 24 to 48 hours of ovulation. 
The initial stages of development, from fertilized ovum (zygote) to a solid mass of cells (morula), occur as 
the embryo passes through the fallopian tube encased within a nonadhesive protective shell (the zona 
pellucida). The morula enters the uterine cavity approximately two to three days after fertilization. The 
appearance of a fluid-filled inner cavity marks the transition from morula to blastocyst and is 
accompanied by cellular differentiation: the surface cells become the trophoblast (and give rise to extra-
embryonic structures, including the placenta) and the inner cell mass gives rise to the embryo. Within 72 
hours of entering the uterine cavity, the embryo hatches from the zona, thereby exposing its outer 
covering of trophectoderm. 
Practice question: Where is a human egg fertilized naturally (not in a test tube)? 
In the upper part of the fallopian tube (ampulla).

The Immunological Paradox of Mammalian Pregnancy

Moffet-King 2002 Nature Reviews| Immunology

Protective role of contact with paternal sperm

Practice Question: 
What happens to the spiral arteries in the uterus of a mother when she is pregnant? 
They get remodeled by fetal cells (extra-villous trophoblast).

Ilekis. Potential placental molecular therapeutic targets. Am J Obstet Gynecol (2016)

Making a home Mononuclear placental cytotrophoblasts invade the uterine wall and its resident 
vasculature (right panel). During this process, they transform spiral arteries into wide-bore 
vessels that perfuse the placenta. Its tree-like chorionic villi are covered by multinucleated 
syncytiotrophoblasts, which transport a variety of substances to and from the fetus, 
enabling normal fetal growth. 
Practice question: How do nutrients from the maternal blood get into the blood of there 
placenta?  Via the (chorionic) villi of the trophoblast.



Vascular remodeling: fetus changes mom’s plumbing!

Red-Horse et al. Development (2005)

Oxygen tension plays an important role in guiding the differentiation process that leads to 
cytotrophoblast invasion of the uterus. (A) The early stages of placental development take 
place in a relatively hypoxic environment that favors cytotrophoblast proliferation rather than 
differentiation along the invasive pathway. Accordingly, this cell population (light green cells) 
rapidly increases in number as compared with the embryonic lineages. (B) As development 
continues, cytotrophoblasts (dark green cells) invade the uterine wall and plug the maternal 
vessels, a process 

Red-Horse et al. Development (2005)

Home Invasion!

Preeclampsia (pregnancy associated hypertension)

~8% incidence in first time moms. 

Drops to below 3% with second 
child, unless the father is not the 
same as for the first child. 

If left untreated, it may result in 
seizures at which point it is known 
as eclampsia.

Practice Question: 
How is preeclampsia treated? 
C-section to deliver infant an reduce hypertension in the mother.



Tug of war between (reproductive interests of) mammalian parents

Erasure and reprogramming 
of epigentic marks 

 on the genome during 
spermato- and oogenesis

Parental Conflict 
Moore & Haig 1991

learn.genetics.utah.edu 

Fathers and mothers attempt to bias the growth requirements in their offspring according 
to their respective lifetime reproductive success requirements.  
Practice question: How can the imprinting on the sperm of a son be different from the 
imprinting in his mother? 
The imprinting is stripped during embryonal development and re-established in a sex 
specific way.

in utero parental conflicts: genomic imprinting

Hore et al  2015 Trends in Genetics 2007

Reproductive strategy and imprinting status differs between various vertebrate groups. The 
evolution of lactation, viviparity and complex placentation can be dated against a phylogeny 
(asterisks, left) and correlates with changes in the nature of genomic imprinting and X-chromosome 
inactivation (right). X-chromosome inactivation is related  to imprinting. 
What could be the reason why mammals are incapable of parthenogenesis (asexual reproduction/
virgin birth)? 
Imbalance of sex-specific imprinting in a fetus derived from two female-specific imprinted haploid 
gnomes.

Experimental manipulation of paternal or maternal imprinting: 
pronuclear transplantation

mouse fetuses experimentally created with two maternal imprinting patterns or two 
paternal imprinting patterns result in failed development. 
Practice Question: 
Which two organs are most affected by sex-specific imprinting of genes? 
Placenta and Brain



Molar Pregnancy:

Jean-Jacques Candelier (2016) The hydatidiform mole, Cell Adhesion & Migration

200,000 cases a year in the USA

The cytogenetic origin of HM. CHM develops after monospermic (1) or dispermic (2) fertilization of 
an ovum whose maternal chromosomes have been lost (or destroyed) just after conception. The 
result is an androgenetic diploid zygote with in case of (1) an endoreplication of the paternal 
chromosomes. Using the hypothesis of Golubovsky (3) a normal ovum is fertilized by 2 
spermatozoa and the triploid zygote is at the origin of all the types of HM including the PHM, which 
are generally triploid by dispermy. In rare cases (4) -some patients have recurrent CHM - the zygote 
has a bi- parental diploid karyotype. Genetic studies in these patients and their families have found 
an association with mutations in 2 genes NLRP7 and more rarely KHDC3L.

Hydatidiform Mole

Mayo Foundation for Medical Education and researchHighest incidence of 1 in 120–400 pregnancies in Asian countries such as Taiwan, Philippines and 
Japan, to the lowest incidence of 1 in 1000 to 2000 in Europe and the USA (Bracken et al., 1984).

Stale human eggs fertilized by one sperm that then doubles its DNA, or by two sperm that 
accidentally kick-start development often become invasive, cancer like masses known as 
hydatidiform moles. Molar pregnancies are very dangerous to the mothers and often require 
surgical intervention. These rare phenomena illustrate the potential danger of fetal ”pushiness”. 
Practice question: What can happen if an embryo with two copies of the sperm genome (and no 
maternal genome) starts developing? 
A (hydatidiform) mole forms, no fetus, just a highly invasive placenta like tissue.

Imprinted genes in different tissues:

About 100 imprinted genes are known 
(possibly many more) 
Primary site of imprinted-gene expression is 
the (social) placenta, which mediates the 
transfer of resources between mother and 
child. 
Small deviations in placental function can 
benefit the child, or the mother.                     
Large deviations are costly to both. 
The second-most important site of     
imprinted gene expression is the (social) brain.

The Umbilical Cord & the 5½- Week Embryo.
LifeARTCopyright © 2002 Lippincott, 
Williams & Wilkins.

Photo: Flickr user Allan Ajifo, CC BY 2.0

Practice Question:

Which two tissues are affected by a lot of sexually imprinted genes? 
The two social tissues: placenta and brain



Prader-Willi 
Paternal copy deleted 

Maternal copy imprinted 
Uncontrolled eating, 

hypogonadism, delayed 
puberty

Angelman 
Maternal copy deleted 

Paternal copy 
imprinted only in brain 

Happy, intellectual 
disability, 

uncoordinated 
(“puppet children”)

Imbalance of Imprinted genes results in tragic consequences
Two examples of disorders caused by imbalances of sex-specific imprinting. 
What can happen if a child only carries one copy of a sex specifically imprinted 
gene? 
Mental development can be seriously affected.

Mismatched parental imprinting: Liger
Hybrids happen, they can suffer from infertlity and lower fitness due to conflicts between parental 
genomes. 
Growth abnormalities, e.g. giant Ligers, but regular sized Tigons. 
How are Ligers (hybrid offspring of male lion and female tigers) living examples of mismatched 
parental imprinting? 
Lion paternal imprinting causes excess growth in the liger offspring (unmatched by female tiger 
imprinting).

 "Medical gallery of Blausen Medical 2014

Ectopic pregnancy STI such as Chlamydia infection and Neisseria infection increase the risk of 
ectopic pregnancies. 
Practice question: How could a bacterial sexually transmitted infection contribute 
to risk of ectopic pregnancy? 
By causing blockades in the fallopian tubes.



From the January 18, 2007, issue of The New England Journal of 
Medicine (volume 356, page 272).

chimpanzee autralopithecine human
Obstetrics: birthing a big-brained baby Modern humans have evolved such large heads that their bipedal mothers face many difficulties in 

birthing such large headed babies. Childbirth have become dependent on cultural input, help from 
relatives or professionals… 
Practice question: How is can one explain that human babies can have heads larger than the pelvic 
outlet of their mother? 
Bipedality constrains the dimensions of the pelvis and head size has greatly increased.

Papillomavirus, can cause cervical cancer

Rwanda has vaccinated >80% of its girls

Which two vaccines also act to protect from cancer? 
Practice Question: 
Which two vaccines can also be considered anti-cancer vaccines? 
Hepatitis B virus (HBV) and Human papilloma virus (HPV).

Vulvodynia (“ vaginismus”)

Unexplained pain in the vagina especially during sex

Havemann et al.   J Low Genit Tract Dis. 2017

Practice question: Back in Sigmund Freud’s time, there was a notion that women who felt 
sharp pain during sexual intercourse suffered from “vaginismus”. What is this condition 
possibly related to chronic inflammation called now? 
Vulvodynia



Ascending infection of the female tract

e.g. Group B Streptococcus (GBS) 
E. coli K1

Humans are commonly affected by ascending infections of the female reproductive tract. 
This can be very dangerous for newborns who can be infected in utero.

Menopause
Recent evolutionary innovation that may have 
evolved for a combination of reasons. 

Terminal reproductive investment of mothers 
non-reproductive help that grand mothers can 
provide? 

By-product of quality control of gametes? 

Byproduct of cultural evolution, improved 
survival? 

Not clear how recent it is, 5 million years or less 
than  200 k years?

Why is the view of human menopause as a disease almost certainly flawed? 
Menopause is likely a life-history adaptation for the survival of critically important older females.

Polycystic Ovarian Syndrome PCOS

Having PCOS means that ovaries aren’t getting the right (hormonal) 
signals from your pituitary gland. Without these signals, a woman won’t 
ovulate every month. Her period may be irregular, or you may not have a 
period at all. 

The menstrual cycle starts when the brain sends luteinizing hormone 
(LH) and follicle stimulating hormone (FSH )to the ovaries. A big surge of 
LH is the signal that causes the ovaries to ovulate, or release an egg. 

The egg travels down the fallopian tube and into the uterus. 
Progesterone from the ovary causes the lining of the uterus to thicken. 

The pituitary gland in your brain makes the hormones luteinizing hormone (LH) and follicle 
stimulating hormone (FSH). 
After getting the signal from the hormones LH and FSH, the ovaries make estrogen and 
progesterone, the female sex hormones. 
All normal ovaries also make a little bit of the androgen testosterone, a male sex hormone. The 
pancreas is an organ that makes insulin. High levels of insulin can also cause the ovaries to make 
more of the hormone testosterone. 



Polycystic Ovarian Syndrome PCOS

Dysregulation of hormonal peaks that trigger  
regular ovulation.

Dysregulation of hormonal peaks that trigger regular ovulation. 
Practice question: How is diet linked to PCOS? 
Obesity is a risk factor for PCOS.

Endometriosis

Lindheim et al., Androl Gynecol: Curr Res 2018

Endometriosis is a dysregulation of the growth of the lining of the uterus. Uncontrolled proliferation 
and migration of endometrial tissue outside the uterus. Affects 6-10% of women in the USA. 
Molecular marker for the cells is CA-125 (MUC 16, a mucin glycoprotein). The cells of this lining can 
form invasive growths in various organs and cause intense pain as well as loss of fertility.  
Endometriosis can be asymptomatic in 20% of women affected. 
Very common reason for infertility. 
Practice question: Why is endometriosis called endometriosis? 
Because it involves spread and uncontrolled growth of uterine lining tissue (endometrium). 

Endometriosis
Uncontrolled proliferation and migration of endometrial tissue outside the 
uterus. Affects 6-10% of women in the USA. 
Molecular marker for the cells is CA-125 (MUC 16, a mucin glycoprotein).

Lindheim et al., Androl Gynecol: Curr Res 2018

Endometriosis can be asymptomatic in 20% of women affected.

Very common reason for infertility.

Practice Question: 
What is endometriosis? 
uncontrolled growth of the tissue lining the uterus (endometrium).



Bacterial Vaginosis
overgrowth of certain bacteria in the vagina at the expense of other types.

Bacterial vaginosis results from an imbalance of the bacterial flora 
Huge in crease in cocci (i.e. Gardnerella vaginalis) and reduction in lactobacilli. 
Risk factors include, genetics, multiple partners, douching, STIs 
Practice question: what is bacterial vaginosis? 
see above

After Dixson 1990

Male accessory glands:

prostate

seminal vesicles

Cowper’s glands 
(bulbourethral)

Transfer glycoconjugates via epididymal & seminal fluid

epididymides

Orangutan Male 
reproductive tract

Male infertility can be genetic: failure o produce functional sperm, azoospermia or 
immotile sperm.  
The male tract can be obstructed. A man can have an immune reaction against his own 
sperm (autoantibodies). Most men start making anti-sperm antibodies after a vasectomy. 
Practice question: How do you explain that a man’s own sperm can trigger an immune 
reaction? 
The immune system develops and “learns” to recognize self and non-self long before 
spermatogenesis starts after puberty, sperm carry special proteins not present anywhere 
ales in the body, these can trigger immune reactions by the man’s immune system.

Bad Sperm?

https://www.youtube.com/watch?v=JPupcLb929g 

British Medical Journal, 314:13-8,1997; Levine et al. Human Reprod. Update 2017

Declining sperm count

Most populations in industrialized world have seen declines in sperm parameters: numbers, mobility, percent normal etc. The reasons 
could range from smoking in mothers of the men, to pollutants with hormone disrupting effects. Meta-regression model for mean sperm 
concentration by fertility and geographic groups, adjusted for potential confounders. (b) Meta-regression model for mean total sperm 
count by fertility and geographic groups, adjusted for potential confounders. Meta-regression model weighted by sperm concentration 
(SC) SE, adjusted for fertility group, time × fertility group interaction, geographic group, time × geographic group interaction, age, 
abstinence time, semen collection method reported, counting method reported, having more than one sample per men, indicators for 
study selection of population and exclusion criteria (some vasectomy candidates, some semen donor candidates, exclusion of men with 
chronic diseases, exclusion by other reasons not related to fertility, selection by occupation not related to fertility), whether year of 
collection was estimated, whether arithmetic mean of SC was estimated, whether SE of SC was estimated and indicator variable to 
denote studies with more than one estimate. Total sperm count (TSC) meta-regression models weighted by TSC SE, adjusted for similar 
covariates and method used to assess semen volume. 

Practice question: Name  two factors that negatively affect sperm in modern 
men. 



Smoking in men and by their mothers, exposure to environmental pollutants, 
hormone disrupters.

IVF clinics 
per capita

IVF clinics 
per infertile women

Low fertility around the globe

Inhorn, MC, Patrizio, P. Hum. Reprod. Update (2015)

Practice Question:

Give an example of the cost of infertility in the developing world. 
Women who remain child-less can bear very steep social costs, as they are seen as 
“barren”.



Recent game changers

Assisted reproduction allows assisted cuckoldry 
(through donor sperm, donor egg or both).

Contraception allows females to better chose paternity and 
to further uncouple sex from reproduction. 
Text
Paternity tests allow men to detect cuckoldry 
and to withhold support.

Surrogate mothers and egg donors allow infertile 
and same sex couples to have children. 

Practice Question: 
Name a few technical/biomedical innovations that have changed the balance 
between males and females? 
Oral contraceptives, paternity tests, gamete donation and surrogacy.

Male reproductive diseases
Prostate cancer 
Testicular cancer 
Enlarged prostate or BPH 
Prostatitis 

Erectile dysfunction 

Male infertility 

Testosterone deficiency 

Undescended testicle 

Varicocele or dilated veins around testicle 
Hydrocele or fluid around testicle 

Male reproductive diseases 

Disease or simply unusual development?
Guevedoces are men in the Dominican Republic who grow up as girls. Their genitals do 
not virile in utero as they lack the function of the enzyme alpha 5 testosterone reductase 
(due to the inheritance of two non-functional copies of the gene that encodes this 
enzyme).



Cultural Attitudes towards an otherwise rare condition
The condition is sufficiently common that the local culture coined a term for it: “guevedoces : penis 
at twelve” 
children are born looking like girls and then turn into men during puberty.

Stages of formation of the male genitals
when a penis has the opening of the urethra near the base rather than at the tip, 
this is known as hypospadias.

Deficiency of enzyme called 
steroid α-5-reductase prevents 
the the conversion of testosterone 
to dihydrotestosterone in 
androgen-sensitive tissues.

Androgen metabolism: T and DHT The formation of the typical male penis from the primary embryonic genital precursor tissues fails to 
occur in the absence of dihydrotestosterone. 
At puberty, the testes start producing testosterone which causes the clitoris to grow into a penis. 
The penis often retains the opening of the urethra toward the base rather than at the tip, which can 
make it difficult to place semen in the vagina during sex.



Two Alleles of the same gene

1 change

TGG to CGG

Amino acid # 246 is Tryptophan 
instead of an Arginine.

Gene is steroid α-5-reductase

800bp
TGG

CGG

Allele 2: non-functional enzyme

Each human has two copies of this gene.

Having one functional copy is enough for normal male development.

The trait is recessive because it is only observed in individuals who inherit two non-functional alleles.

Allele 1: functional enzyme

The mutation has been identified and consists of a single base pair change. The presence of one 
copy does not cause the change in development and females are not affected.

Affected males inherit both alleles from the same close ancestor.  
They are homozygous for an allele coding for a non-functional enzyme.

Consanguinity in an Island population The pedigree, affected males are shown in black. 
Practice question: What explains the relative frequent occurrence of guevedoces in Salinas, Santo 
Domingo? 
The increase in carriers of two copies of the mutation in the gene alpha 5 testosterone reductase 
due to consanguineous matings.

Human genome editing in embryos
Genome editing of embryos. Two teams in China have already edited human embryos, in one case 
leading to the birth of two female twins with genetic resistance to HIV infection edited into their 
genome Announced in April 2018. These experiments were performed under poor oversight and 
using fraudulent human subjects procedures…. they have cause international outrage. How much 
buy-in there was from the Chinese government remains unclear. 
He Jiankui was sentenced to 3 years in jail and a half a million dollar fine in December 2019. 
Practice question: What was the target for genetic editing in the two first human embryos giving 
rise to live human babies in China? 
The gene encoding a receptor used by HIV (CCR5, chemokine receptor 5). 



Human reproduction can be affected by countless diseases in females and males

Summary

Infectious disease is caused by many pathogens, viruses, bacteria, protozoa and fungi, that 
take advantage of intimate contact during sex to invade a new host..

Gonnococci and HIV even stick to sperm to ride into the next host.

Infertility is affecting many populations, rich and poor. Chronic STIs can be the cause, but so can 
pollution, delaying parenthood and obesity.

The world faces the paradox of a population explosion and infertility crisis.

Placentation is associated with many potential health problems.

Endometriosis and polycystic ovary syndrome are very common in the industrialized world.

Ascending infections of the female reproductive tract can be very dangerous to the baby.

Deviations from typical sexual development such as guevedoces, can be socially accepted 
and not conceived of as a “disorder”.


