Lecture 7: Lyme Diseas&’

Good luck detecting the ambiguous
symptoms caused by poppy-seed-sized,
Lyme-disease-carrying ticks, <y
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Zoonosis/Zoonoses

Diseases which occur primarily in animals but may occasionally be transmitted to
people eg. Lyme disease, rocky mountain spotted fever.

Reservoir (or Natural Reservoir)
The long-term host of the pathogen of an infectious disease. The long term host

may not get the disease carried by the pathogen or it may be asymptomatic and
non-lethal.

Dead end host
A host from which infectious agents are not transmitted to other susceptible hosts

Vector
A living organism that transmits
the infectious agent




Lyme Disease Biology

Caused by spirochete bacteria
(Borrelia burgdorferi)

Vectored by ticks
(in California Ixodes pacificus)

engorged
guesting

Hosts for larval and nymphal ticks

Hosts for adult ticks Dead-end
host



Lyme Disease Symptoms:

Within a few days:
Skin rash 3-30 days after tick bite

Within days or weeks:
Fatigue

Chills

Fever

Headache

Muscle and joint aches
Swollen lymph nodes
Bell 6s Pal
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Long-term neurological problems:
Problems with concentration/
Short-term memory loss

erythema migrans, ~70% cases

Possible symptoms
of Bell's Palsy

Droopy eyelid,
dry eye, or
excessive tears

Facial paralysis,
twitching, or
weakness

Drooping corner of
mouth, dry mouth,
impaired taste
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Lyme Disease History: Di d

1883: The first record of a condition like Lyme Disease

1921: Joint problems disease is associated with Ixodes scapularis ticks
1975: Cluster of cases of rashes and swollen joints in Lyme, Connecticut.

1982: Borrelia burgdorferi is discovered by Dr. Willy Burgdorfer.

Lyme Disease Incidence



How do you show
that a particular
microbe causes a
disease?
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”ff*h work:
1. The microorganism must be found in 188

Kochobés Post ul

abundance in all organisms suffering 189
from the disease, but not in healthy 190
organisms.

2. The microorganism must be isolated
from a diseased organism and grown in
pure culture.

3. The cultured microorganism should
cause disease when introduced into a
healthy organism. ‘* 2

4. The microorganism must be reisolated
from the inoculated, diseased L
experimental host and identified as being #@;
identical to the original specific causative

agent. 5&»
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Mé rt Koch

Relevant work
1. The microorganism must be found in  Fi 8 8

abundance in all organisms suffering 189
from the disease, but not in healthy 190
organisms.

Kochodos Postul a

2. The microorganism must be isolated
from a diseased organism and grown in
pure culture. (Practical difficulties)

3. The cultured microorganism should
cause disease when introduced into a
healthy organism. (Ethical difficulties)

4. The microorganism must be reisolated
from the inoculated, diseased _
experimental host and identified as belng
identical to the original specific causative
agent.




Reported Lyme Disease Cases Per State

State 1997 1998 1999 2000 2001 2002 2003
Alabama 11 24 20 6 10 11 8
Alaska 2 1 0 2 2 3 3
Arizona 4 1 3 2 3 4 4
Arkansas 27 8 7 7 4 3 0
California 154 135 139 96 95 97 86
Colorado 0 0 3 0 0 1 0
Connecticut 2297 3434 3215 3773 3597 4631 1403
Delaware 109 77 167 167 152 194 212
Florida 56 71 59 54 43 79 43
Georgia 9 5 0 0 0 2 10
Hawaii 0 0 0 0 0 0 0
Idaho 4 7 3 4 5 4 3
Illinois 13 14 17 35 32 47 71
Indiana 33 39 21 23 26 21 25
lowa 8 27 24 34 36 42 58
Kansas 4 13 16 17 2 7 4
Kentucky 20 27 19 13 23 25 17
Louisiana 13 15 9 8 8 5 7
Maine 34 78 41 71 108 219 175
Maryland 494 659 899 688 608 738 691
Massachusetts 291 699 787 1158 1164 1807 1532
Michigan 27 17 11 23 21 26 12
Minnesota 256 261 283 465 461 867 474
Mississippi 27 17 4 3 8 12 21
Missouri 28 12 72 47 37 41 70
Montana 0 0 0 0 0 0 0
Nebraska 2 4 11 5 4 6 2
Nevada 2 6 2 4 4 2 3
New Hampshire 39 45 27 84 129 261 190
New Jersey 2041 1911 1719 2459 2020 2349 2887
New Mexico 1 4 1 0 1 1 1
New York 3327 4640 4402 4329 4083 5535 5399
North Carolina 34 63 74 47 41 137 156
North Dakota 0 0 1 2 0 1 0
Ohio 40 47 47 61 44 82 66
Oklahoma 45 13 8 1 0 0 0
Oregon 20 21 15 13 15 12 16
Pennsylvania 2188 2760 2781 2343 2806 3989 5730
Rhode Island 442 789 546 675 510 852 736
South Carolina 3 8 6 25 6 26 18
South Dakota 1 0 0 0 0 2 1
Tennessee 45 47 59 28 31 28 20
Texas 60 32 72 77 75 139 85
Utah 1 0 2 3 1 5 2
Vermont 8 11 26 40 18 37 43
Virginia 67 73 122 149 156 259 195
Washington 11 7 14 9 9 11 7
West Virginia 10 13 20 35 16 26 31
Wisconsin 480 657 490 631 597 1090 740
Wyoming 3 1 3 3 1 2 2
TOTAL 12801 16801 16273 17730 17029 23763 21273

Reported Cases of Lyme Disease
United States, 2004




Ixodes scapularis (I. dammini) and Ixodes pacificus, by county,
United States. 1907-1996
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