Week 1: Microbiology:

Emerging infectious diseases:

Edna Parker: born in 1895; life expectancy in the US was
below 50 years old at her time
Sir Luke Fildes 1887—> doctor of infectious diseases 
High child mortality; 25% of newborn delivery =
death of mother by bacterial infections
Unable to detect multiple medical disorders to
treat
    No vaccines/ drugs/ antibiotics  health disparities rose
Proportion of deaths due to infectious diseases--Today amount of people that are killed by infection diseases in high income country is 6% compared to 63% in 1880(able to reduce dramatically)
-live expectancy went up by 20%
-One big infectious disease influenza of 1918 reduced life expectancy (influence is a virus)
-almost doubled life expectancy
-1960 to 2000 population of planet was doubled
-huge gap in life expectancy in rich and poor country—3rd world countries did better for a while but because of aids life expectancy was reduce dramatically(Canada in 50s)
- one virus can change the trend of life expectancy 
-hiv kills 2million every year 
-tuberculosis (general Africa)
-malaria 
6 million killed combined 
-6 billion dollars can provide vaccines ---but no available
-in western world 6 billion dollars in used to promote soda and cigarettes or 2 weeks funding war
-up until 2004, drugs against hiv were not available for most of people in Africa, however things are getting better due to private funding (bill and Melinda gates funding, warren Buffett)
- Governments started to contribute 
- Africa  at 63% deaths due to microbial disease
-microbes have caused the most devastating epidemics in recent human history 
-there is a growing realization that microbes and there genes are partnered in animal life- we need them and they need us as a comfortable source
- Beneficial roles if microbes
 -bring health and disease, most of them are responsible for our health. Our body is full of microbes, most of them help us to digest food, to develop an immune system to keep pathogens away from attacking, 
 -when the normal composition of microbial life is thrown out of balance the human host can get into trouble—obestity, Allergies and infection
 -our environment is dependable- microbes is responsible for most of the oxygen 
- microbes are used to decompose , used to make cheese, and do the best to eradicate them 
-bacteria that synthesize to break it down
- Animals get energy from bacteria by product 
-Microorganism- plant depend on them, the plants supply 50% of the 02 we need
- mic are responsible for  most of the 02 on our planet, which is released from microbes
- mics turn inorganics molecules (nitro and c02 into organics compounds (aminos acids,and nucleic)
-mics= waste breakdown, bacteria turns into life of something else
Mics are responsible for food production (wine and cheese, break cakes)—made by the activity of microbes, yeast involved in activity of making bread. 
The natural microbial flora provides protection against virulent microbes 
Drug prep(penicillin is a mold, insulin)
Making vitamins (vitamin K—made in our gut by microbial life if using antibiotics u need supplement)
Digestion & nutrition in animals/humans – vitamin K synthesized by microbes (int flora produce vitamin K)
o Also in cows they don’t have enzymes to break down cellulose, instead they have many different
microorganisms living in their guts that make the enzymes that are able to break it down
We need micorbes—co exist, microbes need to keep there host alive, 
Natural microbial flora provides protection against more virulent microbes
- When the normal composition of microbes is thrown out of balance, the body’s natural defense become
exhausted/overwhelmed and the human host can experience a myriad of negative effects like obesity,
inflammation, allergy and infection
· Microbial desease are often severe
Howevers, large majority of microbes do not cause aggressive diseased which can kill their host quickly
 - the natural evolution of a microbe operates on its spreading capacity, not on its ability to cause a disease
-Natural selection favors less or non virulent microbes
Tuberculosis versus the Ebola virus
	Tuberculosis
	Ebola Virus

	·       Passed by cows to humans
·      Chronic disease that can last for ~30 years.
·      1.7 billions are infected world wide.
·      10,000 years’ old
·       A very successful disease, as it effects 20% of the population
· Is contagious and spreads through the air
· Worldwide pandemic
· Initially from cows
	·        Acute disease
·        Death of up to 90% of infected people shortly after the infection
·        Very aggressive and kills really quickly
·         Not a successful disease
·        The virus is 40 years’ old     
· Haemorrhagic fever
· Initially from monkeys 

	1. Why TB is successful: TB is a chronic disease that slowly harms its host. As long as the host lives, so does the microbe. This increases it chances of spreading to others and having a long standing in the society.
2. evolution of new strains(antibiotic use/misuse)
	Why Ebola is unsuccessful: Ebola is an Acute disease, that quickly harms its host. When the host dies, so does the chances of the microbe spreading and existing toward for centuries. When the host dies, so does the microbe as the “home” that contains nutrients is gone.



-SArs 2003 was kicked out in the same year 
- Microbial natural selection, evolution, favour less or non-virulent microbes 
- a well adapted microbe can live in its host without causing significat damage 
- death of an infected host compromises the survivial of the infecting microbe 
- many infectious disease can be viewed as a failure of the microbe to adapt to its host 
-health—microbes are important to our health however they can cause a disease 
- microbes can make a jump from animals to human beings,  due to humans going to envirmonets (jungles etc) in some cases microbes can adapt due to mutations 
Microbiology Week 2:


Microbes can be good and bad, important to health but also involved in diseases 
Microbes and disease- microbes have cause epidemics in recent human history 
Small pox- killed 300million people worldwide, eradicated 
Ironic plague-Killed 3rd of population 
Spanish influenza flu- 1918-1919 most devastating pathogen ever killed 50-100 million people worldwide (50 million) most aggressive 
-in the last 300 years the size of the population went up-  due to better sanitation(washing hands, when doctors start to wash hand one patient to the next was not in place, doctors were infecting people line to line)
-separating from sewage water, drinking and sewage water were mixed
Later on we started having vaccines for illness that were killing a lot,
-later on antibiotics were discovered towards the 1940’s of the previous century, vaccines can be used against bacteria, but not best
Life exp- less people are being killed by infectious diseases, 
Antibiotics: treat bacterial infections (overuse can cause resistant bacteria)
- Vaccines: prevent viral and some bacterial infections
During the mid- 1900’s, most sciences and policy makers were shifting their attention away from infectious diseases as better sanitation, vaccines and antibiotics made these disease rare, at least in the developed world.
· Funding went down, more funding towards cancer. Moved away from studying and making antibiotics,  microbes sitting on plant before and after us  
· Microbes have huge evoluation capability 
· Microbes are finding their ways around antibiotics,  some of them we have no vaccines against them 
· Away from infectious disease: improved sanitation, water supply, hospital, vaccination ( polio during the 60’s you could see a lot of ppl with polio, it is not infecting people in America because it is eradicated to some level. Simply manipulating the immune system small pox was eradicated in the mid 1970’s
· Antibiotics- alexander fleming predicted that we are likely to have antibiotic resistance
·  Infectious disease appeared to be out of the way: in 1969 US surgeon general to congress: “its time to close the book on infectious diseases” well not we were really wrong
· epidemic: disease that infects a large number of ppl at the same time
- virulent microbe: microbe that tends to cause severe disease
- pandemic: epidemics that affect large geographic regions and have potential to spread worldwide
We cannot eradicate all pathogens that are around us:
Emerging infectious disease as a group will not disappear ( drug resistant strains)
Drug resistant strains- Tuberculosis, 27% of ppl are infected with it, we are seeing more resistance to it, 
New disease causing agents: HIV/AIDS (80’s) from monkey to human being , SARS(2003) eradiated quickly, MERS-Cov(more restricted to part of world, contamination from camels to human beings, human to human transmission, Ebola (70’s) is coming and going made the jump from bats to gorillas and human beings, not a direct connection when spreading, most cases indirect transmission from bat to another animal to humans. ZIKA VIRUS. 
Outbreaks of existing disease- west nile virus(WNV) in north American ( middle east African made jump throughout a tire industry, water in tire mosquitoes go in and brought to US). Influenza (500+ years) time to time the virus makes a very severe appearance. Monkey Pox(2003)- relative to small box, not infecting just monkeys , can infect a lot of organisms such as rats, giant Gambian rate(illegally) taken into a pet store and praire dog got infected from the rat with monkey pox and the prairie dog was bought and ppl got infection. It looks like small pox.(71 cases from one rate) we are not vaccinating people with pox vaccine. Symptoms include rash, fever, chills and sores.Not usually fatal and symptoms last 2-4 weeks. There no vaccines. Flu(h1n1) 

Africa- 10% fatalilty of small pox, Monkey pox: Suspected trail of infection
· A disease that is eradicated can come back, like small pox can make an appearance.
· -When you have a virus that is similar to small pox it can change itself and adapt to our bodies and bring it from the back door
· Mother nature and us bring pathogen to society

	Disease
	Wild life Origin Reservoir
	Man Made Amplifier

	AIDS
	Chimpanzee (SIV)
	Sexual activity, drug addiction, blood products

	SARS
	Bats, palm civet (Bats can be a great reservoir and they can make the jump if we touch them)
	Restaurants, hotels, hospitals

	WNV
	Wild birds(mosquitoes bit the birds and they become carriers)
	Tires from Africa

	Influenza
	Wild aquatic birds
	Amplified by poultry farms

	[bookmark: _GoBack]Monkey Pox
	Wild rodents in Africa
	Amplified by pet retailers and stores



Disease transmission within populations: Today vs old days

4000 years ago- needed to be healthy to move around
2000 years ago human migration and better technology
Today- we fly
If you live in the Far East and you want to go to middle east-9 months today 9hrs
By regular contact, virus can be transmitted through others. Our ability to move very easily around the world make pathogen movement easier, the airplanes are moving 1000000 of people 
2009 influenza-pandemic strain- initially it was from Mexico, but we found it in New Zealand due to traveller. We can transmit pathogens easily as transportation is easy. 
Spreading of SARS: chef in a restaurant in China came into contact with a raccoon carrying the pathogen --> chef began to show flu like symptoms and visited physician --> pathogen travelled to physician --> physician attended conference in Hong Kong at Metropole hotel --> while the physician travelled to and from his hotel room , the pathogen traveled to all other people residing on floor --> resulted in 2 people in Hong Kong, 1 person form Vietnam, 3 people from Singapore, 1 person from Germany and 2 people from Canada carrying the SARS virus 
- of the 2 people travelling back to Canada, one was from Toronto. He began to feel ill and was admitted to Mount Saini Hospital, infecting some patients and physicians. The hospital was then on lockdown, not allowing anyone in or out. This helped restrict transmittion. 
Potential Bioterrorism Agents: CDC Category A: Organisms (Bacteria and Viruses)
· Anthrax (Bacteria)
· Bubonic Plague (Bacteria)
· Small Pox (Virus)
· Tularaemia (Bacteria)- has vaccine if going to exotic places (rabbits)
· Viral haemorrhagic fevers (Virus)- cause bleeding
· Botulinum Toxin (Bacteria)- botox, decrease nerve activity, can lose the ability to breathe 
Features: 
· Easily transmitted person to person
· High mortality rate of some
· Public panic and social disruption
· Cost of coping with bioterrorism (resources of the health care system, research and development) 
* Awareness and reporting are the most important things that a first responder can do for bioterrorism, are they coming from the same location, with same symptoms
Bioterrorism- since September 11 2001 ,( intentional release of bacterial, viruses or toxins for the purpose of harming or killing civilians 
· All forms of anthrax require treatment antibiotic- medical care- inhalation anthrax (ventilators, er care, the health care system is not designed for so many cases at once. Puts system under pressure and they cannot give treatment the way it should be given. Anthrax originates from dead cows
Cutaneous anthrax- when spores land on the skin, treatment is antibiotics, if not dealt with more aggressive necrosis, patient will most likely survive, can be treated
GI anthrax- Intestinal eschar- meat not cooked fully(eating animal that dies of anthrax), spores are resistance to a long time of cooking, fever, abdominal pain. Bloody diarrhea. Can spread to lymph nodes and is very fatal
Inhalation anthrax- initial symptoms are flu like, x rays seem normal, and overnight or 2 days, very severe pneumonia, infect lymph nodes. Initial signs are not typical. Severe disease should be treated on time. Inhalation anthrax is very fatal and more severe. Can travel to lungs and germinate in lymph nodes, muscle pain and confusion 
 Anthrax is not a common disease(50 cases every year usually in farmers, cutaneous only 18 were inhalation 1951-2001) up until 2001 . Animal vaccination started in 1957-  anthrax went down
Smallpox Variola major (vaccine Edward J. 1790)
-          Why was the eradication of smallpox so successful?  because we have an effective vaccine for smallpox
-          Smallpox infests only human beings- so when people are immunized there are no host for smallpox and virus get weak and eradicated successfully.
-          Also smallpox shows clear signs and symptoms and its easy to pick on the disease earlier in progression
-          The case is not the same for polio, only flulike symptoms and people do not know if they are infected
-           Smallpox is an aggressive virus, initiation of symptoms are on the face, we know when to not approach someone
-          When smallpox eradicated no vaccination was offered for general public any longer. --> People born after 1980 was not immunized for smallpox.
-          Monkey pox- from the family of small pox could be prevented by smallpox vaccination.
-          1519 A.D smallpox was transferred from Europe to the Americas into non-immunized, unexposed population. Millions of the natives American have died.
-          Possible source of smallpox as a bio-weapon
         Soviet Union used smallpox as a weapon towards United States and its western allies.
         Smallpox was used as a biological weapon many times in the past.
         Stored smallpox vaccines can only cover 1% of the population. 
Small pox vaccine could protect form monkey pox

We have effective vaccine for polio and measles- but we are not successful. There are not clear signs and symptoms. Polio 90% are asymptomatic. 9/10 with flu like symptoms only 1% come poliomyelitis ( severe disease) which shows s/s. Measles alike. 
Small pox is aggressive virus which kill and is not stable. 
Polio and measles ( Some fatality ) Polio around since ancient Egypt very successful 
As small was eradicated – no vaccine- not vaccinating kids against small pox, people after 1980 not immunizated for small pox. 
 We believe small pox is dead but we know that maybe there is other use monkey pox- family of small pox, can look like small pox due to mutation, camel pox, 
Our success eradicating small pox can be out worst enemy if small pox comes back—small pox was used as a bioweapon by usa and soviet union in 1972 they stopped biological warfare. But Soviet Union said they didn’t and stored smallpox, plague and anthrax
Small pox was used in the past as a biological weapon several times, French and Indian war. From time to time vial of small pox can be found
Factors that affect the emergence of disease:
	Microbial adaptation
	Drug resistance – microbes become resistant to certain drug, mutate themselves

	Human behavior
	International travel (spreads disease) – some disease have a 24 hr+ incubation period
Sexual activity – HIV, AIDS
HIV brought to U.S. by one person, Canadian flight attendant, when CDC realized, they spoke with him and asked about sexual contact, he had 2500 different partners

	Human susceptibility to infection
	Poverty, malnutrition, poor sanitation, Tb vaccination not effective in places where poverty, sanitation and malnutrition is a problem.

	Changing ecosystems
	Climate/weather – pathogens shift
eg. Mosquitos moving further north means that West Nile Virus can reach areas of the world where it did not exist before
Viruses from 1000 of yrs ago which were frozen reoccurring(Alaska influenza 1918) 
hantavirus shifting due to weather

	War
	Polio – Afghanistan / Syria, related to lack of vaccines

	Bioterrorism 
	




STRUCTURE AND FUNCTION OF BACTERIA
All cellular life has the following characteristics in common:
1) Cell membrane that separate the cell outside and inside. Regulates the flow of nutrients and wastes that enter and leave the cell. The biological member allow what is needed and not needed in the cell. Regulation of passage of chemicals.
2) DNA- as it genetic material, double stranded Dna 
3) And RNA is made of the template of the DNA( You can see both DNA and RNA as DNA is expressed all the time and makes RNA)
4) Protiens- making from RNA which is made from DNA. Most proteins are enzymes. We need catalyst to speed up reactions. Catalyst are necessary for all cellular life  
5) Basic chemicals, composed by the same basic chemicals 
6) Reproduction: all cellular life is a result of reproduction, cells divide. Nucleic acids, vitamins, fat, 
7) Energy: all cellular require a supply of energy (ATP) and they make for themselves. The ATP is used by the food we eat, oxygen.  

· Cell Structure: Prokaryotic vs Eukaryotic
	 
	Prokaryotes
	Eukaryotes

	Nucleus
	No
	Yes

	RNA processing
	No
	Yes

	Organelles
	No
	Yes

	Cell wall
	Yes. Made out of unique molecule peptidoglycan
	Not in animals; Yes in plants




