Public Health

10/10/00

Water Supply

-U.S. one of most essential biological entities

-Many purposes


-Industrial


-Household


-Cleaning

-Recreation

-2000 gal./person/day of purified water

-Supply of water from San Fran./ LA earthquake could disrupt 

Sources of Water   Handout

-Fixed amount of water on earth

-Snow caps 2.225%

-0.303% on ground > 1000m

-Fresh water 0.009

-Glaciers 0.015% saline lakes 0.007

-Rivers 0.0001%

-Ground moisture 0.003%

-Ground water at 1000m 0.0303%

-Aquifer-ogalala—largest fresh water area in US

Surface Water

-Most useful source of water for human consumption

-Rivers, lakes, ponds

-Also dumping  grounds for waste water

Ground Water
-Used by agricultural purposes

Water Cycle

-Only 1% of  water on earth is actually avail.

-Snow caps 2.2-5%

Is our drinking water safe? (potable = fit for human consumption)

-1993; 400 000 cases of GI illness

-100 deaths in Milw. Due to Cryptosporidium parvum

-Recent outbreak in Las Vegas- deaths of 35 HIV inf. ind’s.

-US drinks 420 mill L of water / day

-CDC says 940,000 Amer. become ill / yr from contaminated water and 900 die


-crypto, lead, nitrates, arsenic

Water Purification  pg 745-7

-Testing of water—laws for human comsumption

-Water supply in U.S. is not up to standards for consumers

-97.134% of water on earth is in the ocean & therefore unavailable

-ATMP water = 0.001%

-Only at 1% of water on earth is available

Purification of Water
1)  Aeration-method 

      -Fresh air is bubbled through the body of water for the purpose to remove dissolved 

          gases, precipitates metallic impurities like Fe, Mn, remove turbidity (odor), 

          microbes lowered in number.

      -By itself…responsible of flocculation, precipitation, & clumping.

      -Responsible for freshness of water

2)  Coagulation

      -Used in water w/ turbidity or color or unsightly stuff      

      -Chemical coagulation (accomplished by the use of chemicals)    

      -Known for changes in properties of colloidal—removed       

      -Water allowed to stand in reservoir until particulate matter settles out.

          -Then alum is added to cause flocculation (ppt. of suspended colloids)

          -Following flocculation, water is filtered (sand beds)

          -Then chlorination (may form carcinogenic subst.)

      -Removal of charge, in order to get it to form clumps & then it will later fall &

         form layer on bottom.

3)  Sedimentation
      -Allowing for settling of particles on bottom      

      -Used on large scale municipality

4)  Filtration
      -Water works have beds of gravel & sand

      -Water passes thru beds (@ 4ft tall of sand + 4ft tall of gravel)

      -Act as good filtrate units based on size of filtrate materials (impurities)

      -Universally used

      -Acts as sieve

    Softening of water
    -Hard water

        -Healthier becuz has Ca & Mg ions (also doesn’t have Na)

        -Not good cleanser because of these ions

        -Outskirts of St. Louis—ppl have water softeners

 -Zeolite filters—replace Ca  and Mg w/ Na in water

    -Na

      -Huge risk in human health

      -100-200 mg/day = biological requirement

      -1-2 g/day = consumption  (10x greater)

      -7-8 g/day = U.S. consumption (100x greater)

 5)  Disinfection – chlorination (Na, K hypochlortes) p 747-

       -Essential step in purification

       -Water we get in home is NOT sterile but efforts are made to only have 1 colony

            forming unit/ml of organism in water per cell.

       -Chemical disinfection…essential step

               -Purpose is to kill microbes & not leave

       -Disinfect water..most depend on chlorine as anti-microbial agent (as gas) (as organic 

             chlorine)  

                -All have some disadvantages

                -Now use either Na or K hypochlorite

       -Large bodies of water treated w/ Na or K & allowed to stand before Cl is applied

       -Municipalities kill microorganisms 

            -This is another source of Na

            -Much cheaper to use Na than K

        -Long voyage…store water using organic chlorination.

Fluoridation

-Controversial

-Significantly lowers dental carries

-Fluorine is highly corrosive—in excess can destroy tooth enamel and respiratory lining 

    in high quantities

-In low quantities it is very helpful to prevent tooth decay

-Have added fluorine to tooth paste

-Dentists are hurt by fluorine b/c occurrence of cavities has decreased

-Hydrofluoric acid used in glass etching—highly corrosive

-Accidentally discovered in WI.

      -Very low cases of cavities

      -Ground had fluorine in water

Corrosive Correction

-Corrosion and oxidation of iron pipes which supplies water to homes and businesses can 

    ruin water quality and act as an area where bacteria can grow (ie. Mycobacterium, TB, 

    Haemophius, Legionella pneumonia)

-Bitumen—lining of  iron pipes made of inert coal and tar product

-Cement also has been used to line pipes, but it has a tendency to crack

-Best combo is cement and bitumen

-Chemical analysis of water—must be done and made available to public, radiation has 

    been found in some water supplies  

Home Filtration
-Bad thing…various minerals that are nutrients & provided by water.  These get 

    removed, so it’s bad.

-Filters based on:

      -Pore size

      -Ionization…remove cation + & anion-

              -Expensive to buy becuz needs recharging

              -Not needed in common home, but need in labs

 -Required by law that all municipalities give public analysis of water

 Testing of water/Water purity
 -Requirement of municipalities to make sure water has been tested

 -Only after water that is stored has met standards…then to homes.

 -Looking for coliform bacteria.  

          -This incl. E.coli

          -They are G-, non-spore forming, aerobic bacteria that ferment lactose & produce 

              acid & gas.

 2 Tests
    1)  Chemical—Analytical test—Residual elemental analysis.

             -Water should be used or ejected

    2)  Microbial Test

             -Carried on a daily basis

             -Focus attn on bacteria…E.coli (enteric)

             -If # of colonies is more than 1/100 ml water than that water must be ejected &

                  repurified before it goes to homes.

                    E.coli—associated w/ substrates; as w/ fecal contamination in water.

                      -Boil water before drinking

                      -When water pipes break, they order you to do this in case Shigella sonnei
                          or Shigella flexner for condition called Bacillary has gotten in pipes.

                -No other practice is as successful in fighting water disease as boiling water.
-3 methods of testing for coliform bacteria are the multiple-tube fermentation, membrane 

    filter, & the ONPG & MUG test.

         I. Multiple-tube fermentation method
                 -Involves 3 stages of testing:  presumptive, confirmed, completed tests. 


        1)  Presumptive test

                           -Lactose broth tubes

                           -Each tube has water volume of 10, 1, 0.1 ml

                           -Incubated at 35˚C & observed for 24-48 hrs for evidence of gas

                    2)  Confirmed test 

                           - Use Eosin Methylene Blue Agar  

                           -E.coli will form colonies w/ green metallic sheen

                           -Grtr evidence that E.coli is in water

                    3)  Completed test 



    -Organsisms used to inoculate lactose broth & agar slants

                            -Look for acid & gas production

                            -Look for production of actual microscopic exam of G- rod shape 

                                   bacteria

               *Only after 3 of these parts are completed can you say E.coli is present in media

           II.  Membrane Filter
                 -Take sterile filter paper & filter 100 ml water to filter E.coli

                 -Then culture filter paper on Eosin Methylene Blue Agar Media

                             -Forms colonies w/ green metallic sheen

                 -If 1 colony/100ml water ( need to reject water becuz + test

          III.  ONPG & MUG test

     -Coliform bacteria secrete enzymes that convert substrate into product that

                     can be detected by a color change.

                 -Substrates are ONPG & MUG

                 -If coliforms present, they secrete ß-galactosidase & ß-glucoronidase

                         -These 2 are made by E.coli

                 -If mix substrate w/ water ( produce colored product

                 -Used for rapid ID

                      Yellow =  galoctosidase

                         Blue  =  gluconoindase

                        Water =  colorless

                 *Using these methods made it possible for rapid analysis

                *E.coli is not only contaminant found, but it is good indicator & if higher than

                   certain level, there may be other organisms present.

                              (Desulfovibrio, Thiobacillus)

Sewage Treatment  pg 747-51

-Large amts of human waste taken out of home thru water…99% of sewage must be 

     disposed of & water returned to where water came from

-3 Main types of sewage methods:

  1)  Sewer system

         -Primary methods = physical means used; filtration

                   -Screens remove large pieces of debris

                   -Skimmers remove oily subst.

                   -Water goes thru sedimentation tanks (sm. particles settle out)

                   -Flocculation used to incr. amt. of solids that settle out

                   -Sludge is removed

         -Secondary methods = needs biological oxidation breakdown of wastes & sewage

                    -2 types:  

                       1)  Trickling filter sys. 

                              -Sewage sprayed over bed of rocks coated w/ film of organisms:

                                    Sphaerotilus & Beggiatoa
                              -The aerobes can decompose organic matter

                       2)  Activated sludge sys.             

                              -Contains large #s of aerobic organisms that digest organic matter

                              -Bacteria multiply rapidly & cause sludge to float….bulking.

                              -Sphaerotilus can cause a bloom & clog filters

                     -Sludge from both of these pumped into sludge digesters.

                     -O2 is excluded & microbes digest into CO2 & methane gas.

                     -Methanolococcus peptococcus used to digest sludge

         -Tertiary methods = chemical & physical means produce water to drink

                     -Costly

                     -Fine sand & charcoal used in filtration

                     -Flocculating chemicals ppt. phosphates; nitrates to N2

                     -Chlorine added to destroy remaining organisms

                     -This water can be released w/out danger of causing eutorophication

                     -Water pure enuff to be recycled into a domestic water supply

                     -However, water released into streams & lakes..Cl reacts to produce 

                             carcinogenic compounds that can enter food chain.

                     -UV lights now used to replace Cl

   2)  Septic Tanks

           -Waste is spread underground

               -The solid waste settles to ground & biodegradable materials goes thru porous 

                 pipes in ground.  Covers 40x50  Behind house

           -Helpful & useful & responsible for prevention of sickness

           -“Kitchen” garden

           -Not connected to system

           - +600 million families use this  (book says 50 million rural families in U.S.)

           -Less expensive to use than hook up to waste company

           -Pipes can clog & overflow w/ bad smell present

           -Limited life of 10-12 yrs.

           -Law requires that water source be separated from septic tank by at least 15 meters

           -Septic tank cleaned 2,3,4 yrs… “honeywagons”

            -If septic tank only gets rid of bathroom waste, what happens to kitchen waste 

               (gray water)—disposed of separately & used for watering outside of home.

    3)  Typical Outhouse

            -Now outlawed becuz flowed directly into streams

-European Method

  -Clivus Multrum

  -Used for disposal of human waste

  -Developed in Sweden

  -Unit is set up in basement of home

  -Only toilet (urine & feces) waste is sent directly to unit

  -Water from sink, garbage disposal is used as gray water

  -Called composting toilet because allowed to go thru biological breakdown & organic

     human wastes

  -After 2-3 yrs, this chamber is cleaned 

  -System is sealed & no leakage is expected

  -System is equipped w/ exhaust fan

-Open air defication is common in poor countries

   -Can be a source of human disease

   -Ex:  Africa, Asia, etc.

   (Ebola outbreak in Uganda—3 complete cities sealed off…43 ppl have died)

Bioremidation  pg751-2

-Uses microorganisms to transform harmful subst. into less toxic or nontoxic compounds.

-Degrade petroleum products & hydrocarbons

    Ex:  Exxon Valdez clean up.    40 million liter of crude oil

    Ex:  Gulf War…Arthrobacter used

Water in Homes – not sterile

-Presumptive tests

-Confirmed tests

-Completed tests

Insecticides/Pesticides in Water, Soil , Air
-Once gets into water (eventually all does), affects the food chain

-Essential evils

-DDT—chlorinated hydrocarbon


-1948—Hans Muller got Nobel Prize for its development


-No longer used in US since 1974


-Still seen as toxin in soil


-Has relatively long ½ life=15 yrs


-US imports DDT laced foods


-Most extensively studied insecticide


-800 million tons dumped on American soil over time in endangered species 

             (penguins, falcons, seals, etc.)

Food Safety
-Some foods can be rooted w/ hazards & must be safeguarded

-If not done, these same foods can be source of deadly diseases & cause probs.

-Nutrition Book.  P 659-660.  Table 18-1

-E.coli…now deadly, often breakouts

-Incidence of food poisoning outbreak early 1900 = 5000-6000

-Today incidence is only in hundreds 

-Inherently poisonous foods

  -Mushrooms    P. 656

     -Amanita = deadly liver toxicity

     -F can also damage seed (  Claviceps purpurea
          *Make mycelium in dry rye seed –deadly

   -Fish
      -Scombrotoxin –flesh of certain fish can make toxin

          -Ex:  Tuna fish

      -Ciguatera

          -Carried by fish like barracuda & snapper & shouldn’t be eaten w/ skin

      -Shellfish

          -Paralytic toxin

          -Need to remove glands

     -How do antibiotic get in food?

         -From nonvegitation sources—cattle are given antibiotics similar to ours & this 

            dose is much higher than we would normally take 

         -Then we eat the cattle w/ drugs

  Table 26.1  Microorganisms involved in food spoilage

-Safeguard Food

Common Sense:

      1.   Washing of hands

      2.   Do not use bare hands for food

      3.   Keeping things covered, do NOT cough/talk over food being served

                 -Staphylococcus aureus can produce a toxin

      4.   Clean cutlery, utensils, containers for cooking/storage

      5.   Cans which are broken distorted should not be opened & contents consumed

      6.   Eat food that looks/smells good & has “normal” consistency

  -Botulism

  -Food industry which is flourishing, in past has been responsible for these diseases

     -Today to much lesser extent

     -Now more on public & less on food industry

-Methods enforced by FDA or USDA (primary one responsible for safeguarding produce 

     items)

     -Majority of stuff in store regulated by USDA

     -USDA regulates imported produce but FTC (federal trade commission) ????

     -EPA (environmental protection agency)

What’s done to protect food?
1)  Temp control

      -retention, refrigeration, freezing

2)  Drying

       -dried foods…

            -freeze drying-Lyophililization   & Oven/Open air

3)  Cooking

4)  Smoking

5)  Canning

6) Pickling

         -creates an acidic environment

7)  Syrups

       -sugar solutions preserved…honey

       -osmotic differential created

       -Fungi & yeast may grow well

8)  Brine

        -Traditionally w/ high salt conc

        -Increased osmotic pressure destroys organisms

9)  Chemicals

        -Used as preservatives

        -PPl / yr eat 29 lbs of chemicals w/ no value

        -Paraben, Nabenzoate

        -Good : Inexpensive, “Responsible for saving millions of lives”, Found in nearly 

                every food

        -Bad: High Sodium (Na+), Carcinogens

10)  Ionization radiation

          -Used for broad scale food prep

          -Radionuclear products created in food

                           -May show polyploidy in animals eating this feed

                           -Indicates tumor/cancer ???

         Non–ionizing radiation  - UV light

              -Bacteriocidal

              -Viricidal

              -Fungicidal

              -May be used to create an aseptic environment for food storage

11)

Freezing reduces metabolic activity of microbes & actual food.  Maintains freshness, flavor, & taste

-Any food shoud be thawed quickly & used.  DO NOT refreeze.  Thawing food should be 

     done @ refreigerated temp. (4 Degrees)

-Freeze burning – food loses taste

-Refrigeration only some food are held @ short term storage (3-5 days)

-Serving of food 

      <4 deg. C – COLD

      >60 deg. C – HOT

      4 – 60 deg. C – Mesophilic (most pathogens are mesophilic)   

Milk

·Most nutritious food

·All of the nutrients

·Mother’s milk

·Antibodies; esp. IgA

·Copro antibodies (tears, GI tract, mother’s milk)

·Milk is the best kind of food

·God’s gift to humans

·Iron as a mineral and vit C are not present in milk

·Nutritional index—volume or weight of a food for proteins, CHO

   ·Milk seems to beat all other foods

   ·Mother’s milk for first 18 months was happy, healthier, and higher IQ than children 

               who were put on bottle formula right away

·3 types of IgA 

   1.)  Single—blood and lymph 

   2.)  Dimers—serum 

   3.)  Multiples—secretory components 

Table 27.3 – pg. 767: Pathogenic orgnaisms transmitted in food and milk

                            -Staph. Aureus

                            -Clostridium perfringens

                            -Bacillus cereus

                            -Clostridium botulinum

                            -Salmonella species

                            -Shigella

                            -Enteropathogenic (E. Coli)

                            -Campylobacter

                      -Vibrio Cholera

Organisms responsible for spoiling milk:  Streptococcus Cremoris used to make

Cow’s milk

         -Dealt w/on a large scale for humans

         -good nutrient for microbes and bacteria

         -sterile when released by animal, but becomes infected immediately 

         -M. bovis—TB in milk

         -Table 27.3 from micro book p767

         -Brucella abortus—Brucellosis or Relapsing fever

         -Milk that is sold in grocery stores is not sterile

         -Needs to be protected, if not can suffer from these diseases

         -Several of the microbes causes spoilage

         -Streptococcus cremoris and others if they are allowed to stay in milk can spoil it

         -FDA requirements to keep milk safe in the markets

         -Against the law to sell unprocessed milk

         -Lactobacillus

         -Table

         -E. coli seen in milk and can spoil it

Pasteurization

·Prevent microbial growth

·Table 27.4—tests used for determining quality of the milk

·Phosphate test—determine how well milk has been pasteurized

·Simple heating process to kill the microorganisms—kill and bring them down to a 

             level where drinking milk is brought down to acceptable level

·Monophosphodiesterase—release phenol from phenolic esters

   ·Phenol can be measured by titrated

   ·If milk is heated, the enzyme is denatured and have less phenol

·Required by law to sell all milk as grade A pasteurized milk

   ·Every particle is exposed to one of the 3 methods

   ·P771

   1.63~ C for 30 hr 

   2.low temp/long time 

   3.ultra high temp—87.8 C for 3sec 

11/1/00

Handout on Drugs

Handout—Chart

Worms con’t:

-Smart parasites—chronic diseases

-Deblitating disease

-Don’t kill easily or quickly

-Host is killed

-Evolutionary—survive in host

-Capability to fight back the defense mechanisms of the host

-Enzymes, acids, antibodies seem to fail in fighting these worms

-Ability to penetrate organs, tissues, systems 

   -Skin (strongest organs) is penetrated to gain entry

-Worms are coated w/ covering/cuticle that’s insensitive to breakdown of enzymes, acids, 

    etc.

P.304-311

-Every part of body can be infected by worms

-Cyst embedded in muscle tissue—don’t eat improperly cooked pork or beef

-Reproduce in enormous #s

   -99% thrown out, 1% survives…they create havoc 

-Produce toxins:  symptoms of food poisoning, fever,

    -Known as verminous toxins

-Hermaphroditic nature, so can reproduce easily 

Nematodes =Roundworms  Ch 23,24,25??

Handout 11/1 chart

-Ascaris lumbricoides—constipation causing, found in SI, blocking the lumen of the 

     intestine.  One of the largest nematode found in human sys.  Constipation relieved by 

     surgery.  Transmission:  fecal/oral route.  Injestion of food. Nat.bds

Can be passed to lungs and cause pneumoitis??

-Drugs w/ metallic compounds used for tx

-Ancylostoma duodenale—“old world hookworm” 

  -Assoc. w/ the GI tract : duodenum, jejunum

  -Penetrates the skin, & becomes blood borne, then goes to lungs, then back to GI tract

  -Suffer from Ground itch.  Penetrates sole of feet & causes allergic rxn at site of entry.

-Necator americanus—“new world hookworm”  GI tract worm.  Enters thru ground, soil, 

      water.  Also causes ground itch.  

-Onchocerca volvulus—many ppl blinded by this.  Africa 50% of ppl blinded by this in 

   some villages.  Transmitted by tiger mosquito.  Found in river/water…This disease is 

   known as River Blindness.

11/7/00 Tuesday

Handout from before.  11/1  (The one w/ his writing all over it)

Nematodes con’t

-Roundworms—snake-like, no appendages

-Trichinella spiralis—transmitted thru eating of improperly cooked pork

     -Cysts…lodge in human body…cause 

-P. 308  Life cycle of Trichinella

-Injested in form of cysted larvae.  GI tract opens and develops into worm.  Penetrates 

     wall of GI tract, become bloodborne, & become lodged in body.

-Lodged behind eyes, muscular encystment—painful

-Cause nutritional deficiency…loss of wt., resp difficulties, diarrhea

-Common in U.S. – 

Filiriasis—Filiria.  (Ntl bds)

-2 nematodes involved in this disease:  Wuchereria bancrofti, Brugia malayi

-Transmitted by mosquitoes:  Culex, Aedes, Anophlene

-Clinical condition is the lymphatic sys.  

       -Blocked by growth of these organisms.

       -Elephantiasis: enlargement of body areas.

-Person can live indefinitely.  

P. 309 Life Cycle of Brugia & Wuchereria

-Tx:  

    -Diethyl-carbamazine Citrate.  

    -Serious side effects

    -Early stages may be more easily treatable

Anisakis lumbricoides
-Sushi

-Common in Orient

-Cause intestinal blockage.  Can find worm in stomach. (can see worm when puke)

-Worm can remain attached to tissue organ

Enterobius vermicularis
-Causes enterobiasis or oxyuriasis (pinworm or seatworm infestation)

-Causes intense itching in peri-anal region esp. in kids

-Large quantities occur in cecum & appendix-Large quantities occur in cecum & 

         appendix

-Female adult worm gets out of rectum to lay eggs, then goes back into 

         system…retrofection.  During nighttime…intense itching.

-Scotch tape test:  Trap adult female on tape, examine microscopically & see it.

Strongyloides stercoralis
-Thread worm

- 4 F’s

Trichuris trichiura
-Whipworm

Cestodes (Tapeworms)

-Ribbon

-Scolex…. “the head” –attachment by hooks, suckers

-Segments…called Proglotid

-All the proglotids form the body is known as Strobila

-Colony of animals…each segment is an animal itself.  Own reproductive, excretory, 

       digestive system.

-P. 307  Life Cycle of Beef Tapeworm (Taenia saginata)

-Common in U.S.

-Kids who don’t grow properly found to be infested w/ tapeworms

Handout Table 31-3

Video
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