Chapter 10: Rodents and Insects

Objectives:

Discuss the public health impact of various disease vectors and hosts.

From a list of physical and social characteristics, identify a given rodent.

Discuss the general characteristics of a rodent.

For a given scenario, use the current trends in pest control (integrated pest management) to recommend and discuss methods for controlling a given pest.

Discuss general characteristics of insect of public health concern.

1M out of 10M insect species have been ID

Financial benefits: honeybee, silkworm

Aesthetic: butterflies, fireflies

Pests: flies, mosquitoes, boll weevils, termites, locusts

Rodents: 1 per every 2 people in the US

1. Rodents

Bubonic plague - “Black death” Europe in 14th century. Rats with fleas transported by ship.  In 3 years 25M people killed = 1/4 of the European population.

3 major species of concern in US: Norway rat, roof rat, house mouse. The main impact of these rodents is their widespread destruction of food, particularly grains.

Characteristics:

- Norway rat: large size and small tail, frequent lower parts of buildings, woodpiles, debris, burrow under floors, live around residences and sewers.  Will nest in ground and have a range of 100-150 feet.

- Roof rat: small size and long tail, excellent climbers, occupy trees and upper parts of buildings, will nest in buildings.

- House mouse: small size (including feet and eyes), long tail, live in buildings and field, range 10-30 feet.

- Rats - Can reproduce every 60-90 days, 5-9 offspring per litter, life span 9-12 months.  Intelligent, can survive in hostile environment. Poor vision, keen sense of smell, balance and touch. Can withstand high falls, accomplished swimmers.  Can eat decaying food and poor quality water with no apparent ill effect. Tolerant of neighboring colonies but hostile to non-adjacent colonies.  Rarely seen in daylight, will seldom pick a fight with a human.

Will follow established paths, which are readily identified by droppings, grease marks, urine and characteristic odor.

Although disease transmission to humans important, economic and social impacts.  Typhus fever through fleas, salmonella through urine contaminated food, rat bite fever.

Infants, drunks, paraplegics have higher risk of rat bites in poor housing.

One rat can consume 40 pounds of food per year, destroy 20% of the world’s crops annually.

Token of larger social and economic breakdown

Pied Piper of Hamelin vs elements of control program

- eliminate food source

- ratproof

- traps, fumigants, or poisons

Problems: fleas on trapped rats, rats avoid poisons/novel objects, selectively choose current food in diet vs bait.

Mice - nuisance, white-footed mouse carries tick that transmits Lyme disease. Deer mouse for hantavirus. Control of ticks vs control of mice population.

2. Insects

Specialized: breeding, eye sight, hibernation, cold weather

Mosquitoes: 2M deaths per year in Africa, 25K/year in Central and South America

Black fly bite: 17M cases of river blindness worldwide, 300k have lost their vision as a result.

US: deaths from insect stings, encephalitis, Rocky Mtn spotted fever, Lyme disease.  Insects destroy an estimated 13% of US crops.  Kenya: 75% of crops lost to insects.

Mosquitoes - life cycle 1-2 weeks, only females “bite”, eggs may survive for years before hatching, day/night/dusk biters, attracted to CO2 and lactic acid, dark colors. Injects apyrase, an enzyme, histamine reaction in victim.

Anopheles quadrimaculatus: breeds in swamps, vector of malaria in SE

Aedes aegypti: breeds in artificial containers, vector of yellow fever and dengue fever

Control: eliminate the breeding habitats (drain, pesticides), prevent mosquitoes from biting, treatment afterwards 

Hire an entomologist!

Larvicides - bacteria selectively kills mosquito larvae

DDT banned, organochlorine (aldrin and deildrin) also banned, Malathion insecticide of choice, DEET

Flies

Housefly: breeds in decaying matter, animal and human feces, lives 2-8 weeks, carry pathogens internally and externally, fly regurgitates a fluid to dissolve its food. Dysentery, diarrhea, cholera.

Screwworm fly: lays eggs in fresh wounds, maggots fall out in 5 days and burrow into ground.  Significant potential for loss to cattle growers.

Mediterranean fruitfly (medfly): lays eggs in ripe acidic fruit. Economic impact.

Control: sanitation program, control cattle breeding, chemical insecticides, organophosphorous compounds (malathion), carbamates (Sevin), and pyrethroids (permethrin), sterilized males 

Ticks: arthropod feeds for 8-12 days. Lyme disease is the most common arthropod-borne disease in the US (13k/year)

Control: protective clothing, DEET, removal of ticks, vegetation management, pets.

Removal before engorges - transfers Lyme spirochete

3. Trends in Pest Control

Insecticide Use: Historical uses of sulfur, tobacco, pyrethrum. Toxicity to humans brought to forefront in Rachel Carson’s Silent Spring. Problems with DDT and organochlorine derivatives (persistent, bioaccumulate, contamination of water).  Bhopal, India 2.5-7k people killed.

Insect resistance - over 500 arthropods are resistant to pesticides

Biological Control: natural enemies, microbial pesticides, wasps to control grasshoppers, pheromones for gypsy moth, Japanese beetles

Genetic Engineering: introduce gene that interferes with reproduction, mites that are enemies of crop pests, plants that are resistant to insects

Integrated Pest Management:

Acquire complete information on insect,

Technical measures for control, political, industrial and environmental factors.

Rotate crops, timing application to maximize effectiveness, introduce natural predators, mechanical methods (vacuum). Disadvantage include cost and complexity.

4. General Outlook

Human populations affect urbanization, deterioration of inner cities, lack of proper garbage disposal

Dengue fever pandemic throughout the tropics

Lyme disease - increase in size of deer herds
