PATHOGENS OF NORTH AMERICAN SEWAGE & SEPTAGE WASTE


Bacteria makes up 90% of the weight of Human Feces. 					        1


The body contains more bacterial cells than human cells.                                     





BACTERIA:  are the simplest cells





Bacteria                      Disease                                               Symptoms





Nocardia	        Nocardial Infection         	            Fever, Pneumonia, cough, 		                                                                        pleuritic chest pain, dyspnea,


		                                                            weight loss, granulomatous skin                                                              		                                                            lesions and/or central nervous 


                                                                                    system abnormalities





Salmonellae	gram negative bacteria	                        Food borne bacteria


		                                                            Food poisoning, can be            


		                                                            symptomless, enteric 


(typhi)	Typhoid Fever (transmitted by lice)	            fevers, and gastrointestinal


(paratyi)	Paratyphoid Fever	                        illness, can be symptomless


3 million died during WWI; Decimated Napoleons armies;


Epidemic 1944 Naples Italy		





Vibrio Cholerae	Cholera (gram- negative)         can be symptomless


(other Vibrios)		                                                Diarrhea





Yersinia enterocolitica                                                   gastro- enteritis


Yersiniosis                                                                    can be symptomless     


Although Yersinia pesti is a different strain, we really know little about how chemical contamination may effect mutation.


(Yersinia pesti, black death in the insect vector stage) 6 days from infection caused the collapse of the eastern Roman Empire in the 7th Century.  Killed 24 million in mid 14th Century.  1/3 of Europe.  Spread by the Arthropod  - flea carried by rats. 


Yersinia enterocolitica has been found in pasteurized milk                                                          





Campylobacter (Jejuni, Escherichia)                              Diarrhea, can be symptomless                                             


                                                                                   Gastro-enteritis





Citrabacter (freundii and C diversus (C Koseri)	Urinary and respiratory 		                                                                        tract infections.  can cause                                                                                                         


                                                                                    meningitis, septicemia & pulmonary


                                                                                    infections          


Aeromonas	





Bacillus brevis                                                              Can destroy red blood cells    


                                                                                   and cause kidney damage.  
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Bacillus Calmette-Guerin (M. Bovis) from the TB vaccine, the worry may be of creating a 


drug resistant strain. 		





Brucella		





Clostridium                                    Botulism                  Turns wounds gangrenous





Coxiella		





Enterobacters (cloacae, aerogenes, sakazakii)	            Urinary tract infections





Enterococcus (enterococcus faecium) gram- positive


resistant to desiccation, heating to 60 degree C ( for 30 minutes) and several antiseptics including carbolicacid and chloroform .  Enterococci are generally considered commensals of the gastrointestinal tract of a variety of organisms including man, and are morphologically indistinguishable from other streptococci.


E. faecalis - can grow in 6.5% NaCI at temperatures ranging from 10 to 45 degrees Celcius, can survive 60Deg. C for 30 minutes.  Additionally, the organism grows in the presence of 40% bile salts and over a broad PH range.  The earliest description of the organism noted it was ' hardy and tenacious of life'  They persist and adapt in the presence of detergents.  Can be transmitted person to person, often by hands-on (hospitals) or clinical instruments i.e.: ear probes thermometers.  There is an unusual tolerance to several antibiotics - aminoglycosides, beta-lactams and quinolones.  This bacteria blocks the drug at the cell wall, so requires cell wall active antibiotics in addition to get through the protein wall to allow the other antibiotics to be effective.





Erysipelothrix





Escherichia coli (e coli)	            gram- negative           Gastro-enteritis, renal failures,


multiplies every 20 minutes, an indicator pathogen       kidney infections





Klebsiella	              Bacterial infections                 Urinary tract infections





Legionella pneumophila       Pontiac Fever (not fatal)	fever, flu like symptoms, headaches,                                                                                                                                           	                              Legionnaires' disease          muscle pains, chest pains, abdominal pains,                                                                                   


                                                                                    diarrhea, nausea, loss of appetite,                                                                                                                                                                                                                	                                                                        mental confusion, delirium, pneumonia,                                                                                                         	                                                                        dry cough.


dangerous when airborne: air conditioners, showerheads, sprayers, misters, fountains


                                                                                   


Listeria - Monocytogenes - gram positive           fever, muscle aches, nausea, diarrhea


                                          Rod, Bacterium        if spread to nervous system- headaches,


                                                                      stiff neck, confusion, loss of balance, convulsions


Infection in pregnancy can lead to miscarriage or stillbirth, premature delivery or infection of newborn- pregnant women are 20 times more likely to contract listeriosis. Listeria has been found in pasteurized milk.                
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Mycobacterium                                                                     headaches, stomach cramps


(Myobacterium Avium) TB bacteria from chickens                diarrhea





Tuberclebacilli              Tuberculosis - this disease has killed more humans than any other 





Proteus                                                                                 urinary tract infection, diarrhea             





Pseudomonas                                                                        local infections





Shigella    	             gram - negative                               Bacterial dysentery, foodborne





Serratia





Staphylococcus Aureus   Staphylococcal Septicaemia           sore throat, headaches, boils, 


Now extremely drug resistant - 1/2 of these strains             abscesses,furuncles,pneumonia


only respond to vancomycin - already a strain resistant 


to this. most common form of skin, wound and blood infections.


                        


Streptococcus		sore throats	


Streptococcus A is flesh-eating disease (narcotizing fasciitis) 


been on the rise for the last two years (2000)





Leptospira	Leptospirosis (Weil's disease) linked to rat urine
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Viruses: simpler than Bacteria, they are a collection of molecules


20% of all cancers are viral in origin





Viruses                                              Illness and symptoms





Poliovirus                                           Viral-meningitis, Paralytic poliomyelitis(one in


                                                          a thousand cases) can be symptomless or cause


                                                          mild influenza- like illness, permanent disabilities                                                                                          


                                                          or death


 


Coxsackieviruses                                Aseptic Meningitis, myocarditis,fevers,respiratory-


                                                           diseases,paralysis                


                                                           


Echovirus                                           Aseptic Meningitis,enteric diseases,fever,respiratory 


                                                          illness





Adenovirus                                         Respiratory illness





Rotavirus                                            Diarrhea,infant diarrhea,can be symptomless


	                                               The world leading cause of Diarrhea





Hepatitis A                                        Cause infectious hepatitus, can be symptomless esp


                                                           in children,inflammation of the liver





Hepatitis B                                        Infections, causes jaundice, affects liver, associated   


                                                          with liver cancer





Adenovirus                                         Various diseases, can be symptomless





Reovirus (Strain of Orthoreovirus)       possibly linked to hepatitis,                                       	                                               gastrointestinal illness, meningitis, enteritis 


	                                              Reoviruses can readily infect humans; they are not 	                                              important agents of human disease                                            





Astroviruses	                                 Sewage and waterborne route of infection.  	                                             gastroenteritis, diarrhea, peaks in winter





Enteroviruses a group of viruses (Picornaviridae family) many enterovirus infections can                                            


cause diseases affecting the neurologic system (polio, aseptic meningitis, encephalitis) respiratory system (colds, tonsilitis, pharyngitis, rhini) cardiovascular etc. 
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Norwalkviruses (of the Calicivirus infections) cause acute diarrhea and vomiting 


	                       (gastroenteritis) abdominal cramps, myalgis, malaise, 	                        headache, nausea, and low grade fever.


	                        It is ingested orally, grows in the small intestine and shed in feces.  


	                        it is associated with contaminated food and water 


	                        (from sludge run- off) and undercooked food.








Protozoa        Simplest of parasites, larger than bacteria.  Cyst stage in sludge, cyst must


                      remain moist to survive.                                                     





Protozoa                                            Illness and symptoms





Balantidium coli                               Diarrhea, intermittent diarrhea, can be symptomless


                                                       Balantidial dysentery





Entamoeba Histolytica                     Amoebic dysentery, colonic ulceration, liver abscess, 


                                                       lymph node swellings, stomach & gastrointestinal


                                                       infections, can be symptomless.                                                         





Hartmanella-Naegleria                     Meningo-encephalitis





Balantidium coli                               Diarrhea, can be symptomless,Balantidial dysentery





Cryptosporidium                             Epidemic diarrhoea, gastric problems, intestinal                                                   


                                                      infections


                                                      contracted from human and animal faeces


                                                      resistant to chlorination & full strength clorox





Giardia lamblia                                 Diarrhea, can be symptomless,intestinal infections


                                                       contracted from human and animal faeces





Toxoplasma gondii                          contracted from food, concern may be cross-species 


                                                      contamination from pets.  Lymphadenitis is most 


                                                      common in humans, encephalitis, toxoplasmosis





Blastocystis Hominis                       pain, headaches, dizziness, nausea, fatigue, stomach 


                                                      reactions,loss of  blood, cronic diarrhea, 1- 20% asymptomatic                      
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Helminths (worms)                       Primarily spread by eggs in feces and sludge. Eggs die 


                                                      above 100 deg.far. , 38 deg.cel.- guaranteed destruction 


                                                      140 deg. F ( 60 deg. C )





Worm                                             	Illness and symptoms





Ascaris lumbricoides(roundworm)                      Fever, chest pains, bronchitis, diarrhea, 


( round worms even parasitize plants)                 vomiting, nutritional deficiencies,


                                                                         neurological problems                                           


Hymenolepsis spp(dwarf tapeworm)                  anorexia, weight loss, muscle aches


Ancylostoma doudenale(hookworm)                     }  severe crippling anemia, physical 


Necator americanus ( American killer)(hookworm)}  & mental retardation in children    


Heterophyes heterphyes (hookworm)                    }  can enter through skin ( walking 


                                                                                 barefoot)  difficult to diagnose


Enterobius vermicularis  (pinworm)   Ascariasis- can be inhaled in dust off farm fields


Taenia saginata       (beef tapeworm)                                   


Trichuris trichiura  (whipworm)


T. solium (pork tapeworm)        All tapeworms: weakness, anemia, diarrhea, digestive problems,                                                                                


                                                                           possible to enter other organs making it serious


                                                                           


Strongyloides stercoralis ( threadworm)


Fasciola  hepatica   (sheep liver fluke)                 Liver and intestinal infections


Diphyllobothrium latum  (fish tapeworm)


Fasciolopsis buski  (giant intestinal fluke)             Liver and intestinal infections


Opisthorchis felineus  (cat liver fluke)                   Liver and intestinal infections                    


O. viverrini                  (cat liver fluke)                 Liver and intestinal infections


Paragonimus westermani (lung fluke)


Schistosoma haematobium (schistosomiasis, bilharzia): one of the 3 greatest human parasites, 


                                                                          heart disease, epilepsy, kidney failure, 


                                                                         cirrhosis of the liver, liver degeneration, cancer,


                                                                          bloody urine, larvae can penetrate the skin                                                                                                                                                                                                                                                                                              


                                                                          causing initial rash, proper sewage


                                                                          treatment destroys this blood fluke.


There is a concern of Filarial worms ( river blindness & elephantitiasis ) entering the sewage - soil chain spread by mosquito bites and blackfly bites. 


                


Gastrodiscoides


Metagonimus yokogawai


S.mansoni


S.japonicum
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Endotoxins - a new concern for workers in waste water industry. 


Part of the outer cell wall of bacteria, associated with gram-negative bacteria-term should be reserved for the lipopolysaccaride complex associated with the outer envelope  ie: E-coli, Salmonella, Shigella, pseudomonas, Neisseria, Haemophilus and others. Particularily dangerous to people in waste water field and links to agricultural and industrial waste processing settings during cell growth, division or death. Can cause respiratory symptoms, fever, cough, shortness of breath, headache, nose and throat irritations, chest tightness, accute airway flow restriction and inflammation, flu-like symptoms,vomiting, diarrhea,  rashes, sinusitus.  Detected in air, dust and water;  highest in water when aerosolized ( droplets inhaled by workers), ie: aeration tanks and wastewater treatment facilities, sludge pressrooms. Do air sampling of area to test for endotoxins- no enforcable standards established to date by Occupational Safety and Health Admin. etc. , there are however established acceptable limits.  





Fungi


Aspergillus- inflamed tissues in bronchi,lungs,aural canal,skin and membranes of the eye,nose or  urethra                   


Pathogen-chemical links   (effects on minimum effective dose)


Lime               - aggrevates the respiratory tract permitting entry of disease





Chlorine  CL2 - reacts with water to produce a strong oxidizing solution that can damage the  moist tissue lining of the human respiratory tract. Ten to twenty parts per million of chlorine gas in the air quickly irritates the respiratory tract. 1000 ppm can be fatal. The key ingredient in the formation of dioxin is chlorine.   Dioxins are an unintended byproduct of chlorine use. Chlorine molecules eat ozone and produce organochlorines. Organochlorines (pesticides) are  linked to cancer,  neurological damage, immune suppression, reproductive  and developmental disorders, premature births and congenital defects. Another by-product of chlorine, trihalmethanes such as chloroform are a known carcinogen.





Chlorinated solvents - reproductive disorders and cancers


Ammonia- can be fatal. irritation to skin, eyes,  nose, throat, lungs. produced naturally in soil by                                                                     bacteria, decomposing plants and animal wastes. Stabilized by the compost process. 


Nickel salts - antiseptic, stop fermentation, inhibit plant growth. nickel coarbonyl extremely poisonous.


Heavy metals- nervous system damage, kidney damage, metabolic disruption 


Bht. antioxident - negatively effects plant growth


Organic and Inorganic Sulfides-


Alkylphenols-the breakdown products of chemicals in plastics & detergents


                     feminizing effect in fish


Alkyl amines- methylamine, ethylamine, isopropylamine, butylamine, propylomine, hydrochlorides, are all mixed lamines serving the agro chemical industry in pesticides,pharmaceuticals, rubber processing, solvents in paint, dyes and chemicals in water treatment  facilities (dimethylamine).


" Isopropylamine demand for glyphosate salt manufacturing  to be used over resistant crops will be delayed until consumer  sentiment changes toward genetically engineered foods." quote from report on investing in the market.
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Formaldehyde-Nasal & Lung cancer, possible links to Brain cancer & Leukemia; irrititation of                                                                                 


                       eyes & mucous membranes, eczema;  can be inhaled, ingested or absorbed through


                       skin, one of the most commonly used chemicals.


DDT- Dichloro-diphenyl-trichloroethane; chlorinated organic pesticide, stored in fatty tissues


About 30 metallic elements & 35,000 organic components are toxic to living systems.


Estrogen- estrogens are steroid hormones - effects endocrine disruptors; developmental &


                reproductive problems; also environmental estrogens.                                                                                                                                


Salts - salination of soil and drinking water


Fluoride - Dental problems(Fluorosis), crippling spinal and bone damage,shares the toxicity levels of         


                lead and arsenic, often found along side arsenic, lead and chromium which are known      


                carcinogens. Has links to cancer. Used in pesticides( Sodium Fluoride )


Nitrates - restrict amount of oxygen to brain (Bluebaby syndrome), digestive tract cancers


Benzene - ( and other Petrochemicals) cancer causing at even low levels


Triclosan - a disinfectant used in antibacterial soaps. ( Better known as "Agent Orange" ) converts to dioxin in the presence of sunlight or ultraviolet light.  Between 1% and 12% of triclosan is converted to dioxin.


									             


Following are questions still to be addressed on the topic.





1. S. epidermitis - from undressed cut in contact with blowing soil of class B biosolids


2. Isospora hominis - coccidiosis


3. polychorinated biphenyls


4. Toxoplasmosis- Toxoplasma gondii - felines protozoa


5. dermatophytic infections - tinea crusis, tinea corpora


6. boils on pets are common, any comments? 


7. Sars- what effects can we expect in faeces and sludge?





If you have any questions,  please contact:  Peter Turrell


                                                                 Millennium Institution


				                 Box 483, Grand Valley,


                                                                 Ont. L0N 1G0


                                                                 e-mail:  d.pascoe@sympatico.ca                                                             


					






















































































































































































