
Alaska Department of Fish and Game 
Division of Wildlife Conservation 

 

 
 
 
 
 
 
 

Alaska Wildlife Serologic Survey, 1975–1992 
 
 

Randall L. Zarnke 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

If using information from this report, please credit author(s) and the Alaska Department of Fish and Game. 



TABLE OF CONTENTS 

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

Introduction and Background . . . . . . . . . . . . . . . . . . . . . . . . . . .  ii-iii 

Brucellosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-2 

Respiratory group viruses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-4 

Contagious ecthyma virus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-6 

Bluetongue and epizootic hemorrhagic disease viruses . . .  7-8 

Tularemia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-10 

Infectious canine hepatitis virus . . . . . . . . . . . . . . . . . . . . .  11-12 

Canine distemper virus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

Leptospirosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 

Q fever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 



INTRODUCTION AND BACKGROUND 

I have been coo rd ina t i ng  t h e  c o l l e c t i o n  and t e s t i n g  o f  w i l d 1  i f e  sera i n  Alaska 
f o r  over a  decade. Since t h e  survey began, I have sent memos t o  p a r t i c i p a t i n g  
i n d i v i d u a l s  and f i l e d  annual r e p o r t s  cover ing  new data.  Recent ly,  a  
superv isor  suggested t h a t  I prepare a  comprehensive summary o f  t h i s  p r o j e c t  
( w r i t t e n  i n  1  ayman's terms) w i t h  emphasis on geographic p a t t e r n s  of disease. 
Th is  summary cou ld  then be d i s t r i b u t e d  t o  i n d i v i d u a l s  who had c o n t r i b u t e d  sera 
o r  were otherwise i n t e r e s t e d  i n  pa t te rns  o f  exposure i n  Alaska. 

The pr imary purpose o f  t h i s  document i s  t h e  p resen ta t i on  o f  data de r i ved  from 
the  se ro log i c  survey o f  t e r r e s t r i a l  animals d u r i n g  t h e  pas t  10-15 years.  [We 
have da ta  on marine mammals and b i rds ,  bu t  these w i l l  n o t  be addressed. Feel 
f r e e  t o  con tac t  me i f  you would l i k e  t o  l e a r n  more about disease p a t t e r n s  i n  
these o the r  species. ]  Background i n fo rma t i on  i s  prov ided f o r  each disease 
agent i n  an e f f o r t  t o  make t h i s  document more u s e f u l .  Hopefu l l y ,  i t  w i l l  be 
t h e  k i n d  o f  summary t h a t  you w i l l  want t o  keep f o r  f u t u r e  reference.  
A d d i t i o n a l  copies a re  a v a i l  ab le  upon request.  

We have over  10,000 samples represent ing  more than 30 species i n  our  A1 aska 
W i l d l i f e  Serum Bank. More than 50,000 t e s t s  have been performed on these 
sera. The l a r g e  sca le  o f  t h i s  c o l l e c t i o n  a l lows more accurate de termina t ion  
o f  disease pa t te rns .  A la rge ,  un i fo rm survey i s  more va luab le  than several  
smal l ,  d i s j u n c t  surveys. As t h e  c o l l e c t i o n  cont inues t o  grow, ou r  knowledge 
w i l l  a1 so expand. 

Sera a re  s to red  i n  f r eeze rs  a t  minus 40-50 C. A t  these temperatures, 
specimens should r e t a i n  biochemical p r o p e r t i e s  almost f o reve r .  Th i s  long- te rm 
storage aspect becomes i n c r e a s i n g l y  va l  uabl e  as new a n a l y t i c a l  techniques are  
developed and new diseases are  discovered. For example, new gene t i c  analyses 
have prov ided i n fo rma t i on  on t h e  re1  a t  i onsh ip  between popul a t  i ons  o f  several  
species . 
I make t h r e e  guarantees t o  i n d i v i d u a l s  who submit sera: 

1. Test  r e s u l t s  (and a  b r i e f  ana l ys i s )  w i l l  be forwarded w i t h i n  1 week o f  
when they  are  a v a i l a b l e  t o  me. 

2. I n d i v i d u a l s  who submit sera w i l l  con t inue  t o  have access t o  those 
samples. I n  o t h e r  words, they do n o t  become "my" p rope r t y  once they  are  
p laced i n  t h e  f reeze r .  Sera can be shipped t o  t h e  o r i g i n a l  c o l l e c t o r  o r  
t o  a  t h i r d  p a r t y  upon request .  

3. I s p o r a d i c a l l y  rece i ve  requests from i n d i v i d u a l s  i n  o t h e r  agencies f o r  
sera f rom our  c o l l e c t i o n .  I always o b t a i n  permiss ion f rom t h e  o r i g i n a l  
c o l l e c t o r  p r i o r  t o  sh ipp ing  any sera. 

There a re  severa l  instances i n  t h i s  document where I have repo r ted  an apparent 
anomaly i n  t h e  da ta  w i thou t  p resent ing  an accompanying exp lanat ion .  The 
reason t h a t  I have n o t  prov ided exp lanat ions  i s  t h a t  t h e r e  a re  none a v a i l  ab le.  
Some o f  t h i s  i n f o r m a t i o n  i s  so "new" t h a t  we are n o t  sure how t o  i n t e r p r e t  t h e  



r e s u l t s .  Please con tac t  me i f  you have i n s i g h t  i n t o  any of these c loudy 
areas. Comments on format,  s t y l e ,  e tc . ,  are a l so  welcome. 

I have attempted t o  avo id  t he  use o f  t echn i ca l  jargon.  Perhaps t h e  o n l y  term 
t h a t  needs d e f i n i t i o n  i s  "prevalence." Prevalence r e f e r s  t o  t h e  frequency 
w i t h  which d i f f e r e n t  disease agents occur i n  a popu la t ion .  The da ta  are 
presented i n  t h e  form o f  a f r a c t i o n .  The numerator i s  t he  number o f  samples 
w i t h  evidence o f  exposure t o  t h e  disease agent. The denominator i s  t h e  t o t a l  
number o f  samples tes ted .  

An important  r e l a t e d  issue i s  t h e  quest ion o f  how many samples are  necessary 
t o  adequately assess the  frequency w i t h  which a disease occurs i n  a 
popu la t ion .  Sample s i z e  i s  c r i t i c a l  t o  t h e  i n t e r p r e t a t i o n  o f  s e r o l o g i c  survey 
data. A s i n g l e  c o l l e c t i o n  o f  10 samples from a popu la t i on  numbering i n  t he  
thousands w i l l  p robably  n o t  p rov ide  a meaningful est imate.  On t h e  o t h e r  hand, 
a l a r g e  one-t ime c o l l e c t i o n  may no t  be t h e  bes t  answer, e i t h e r .  Several small 
c o l l e c t i o n s  spaced over several  years w i l l  o f t e n  be more i n fo rma t i ve  than a 
s i n g l e  l a r g e  c o l l e c t i o n .  

Presence o f  ant ibody t o  a p a r t i c u l a r  disease agent i n  an animal 's serum does 
n o t  necessa r i l y  mean t h a t  t he  animal experienced any symptoms o f  t h a t  disease. 
When an animal i s  exposed t o  a disease organism, t h e  animal 's immune system 
recognizes t h a t  invading organism as being f o r e i g n  o r  "non-sel f. " The immune 
system produces an t ibod ies  i n  an attempt t o  combat t h i s  invad ing  organism. 
Thus, t h e  presence o f  ant ibody i n  an animal 's serum i n d i c a t e s  ONLY t h a t  i t  has 
been exposed t o  t h e  organism i n  quest ion.  Presence o f  ant ibody does no t  
necessa r i l y  i n d i c a t e  t h a t  t he  animal su f fe red  any s igns o f  t h e  disease. 

I s i n c e r e l y  thank everyone who has c o l l e c t e d  and submitted samples f o r  t h i s  
se ro log i c  survey. Without your  d i l i gence ,  t h i s  p r o j e c t  would n o t  have 
achieved t h e  l e v e l  o f  i n fo rma t i on  t h a t  we c u r r e n t l y  enjoy.  Th i s  r e p o r t  was 
funded by Federal A i d  i n  W i l d l i f e  Res tora t ion  and the  Alaska Department o f  
F i s h  and Game. 

I hope t h a t  a l l  c o n t r i b u t o r s  w i l l  con t inue  t o  c o l l e c t  and submit specimens 
obta ined du r i ng  f i e l d  work. Please encourage o t h e r  w i l d l i f e  i n v e s t i g a t o r s  t o  
con t r i bu te ,  as we1 1 . Increased p a r t i c i p a t i o n  r e s u l t s  i n  increased knowledge 
o f  t h e  h e a l t h  s t a t u s  o f  our  w i l d l i f e  popu la t ions  s tatewide.  We are  e n t e r i n g  a 
new e ra  w i t h  p o t e n t i a l  game ranching and g raz ing  o f  domestic l i v e s t o c k  i n  
areas t h a t  had p rev ious l y  been s t r i c t l y  w i l d l  i f e  h a b i t a t .  These a c t i v i t i e s  
h o l d  t h e  p o t e n t i a l  f o r  t h e  spread o f  diseases t o  w i l d l i f e .  Sero log ic  surveys 
can p rov ide  i nva luab le  i n fo rma t i on  f o r  p r o t e c t i n g  w i l d l  i f e  and min imiz ing  
negat ive  impacts. 
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BRUCELLOSIS 

I. AGENT - bacterium; B r u c e l l a  s u i s  I V  

11. HOST(S) - There are several species o f  B ruce l l a ,  each o f  which i s  
commonly associated w i t h  a p a r t i c u l a r  host  species. For example, B. abortus 
i s  u s u a l l y  associated w i t h  domestic c a t t l e .  B. can is  w i t h  domestic dogs. B. 
s u i s  I V  i s  commonly found i n  re indeer,  car ibou, and t h e i r  associated predators 
and scavengers such as bears, wolves, foxes, and humans. 

111. SIGNS AND SYMPTOMS - I n f e c t i o n  i n  car ibou u s u a l l y  l o c a l i z e s  i n  (1) t he  
reproduct ive  t r a c t ,  (2) s k e l e t a l  j o i n t s ,  o r  (3) lymph nodes. I n f e c t i o n  o f  t h e  
female reproduct ive  t r a c t  can cause abo r t i on  and r e t a i n e d  placentas. 
I n f e c t i o n  o f  t h e  male reproduct ive  organs can r e s u l t  i n  g r o s s l y  enlarged 
t e s t i c l e s  and s t e r i l i t y .  I n f e c t i o n  o f  j o i n t s  i n  e i t h e r  sex can cause l a r g e  
abscesses which may r e s u l t  i n  a r t h r i t i s  and lameness. I n f e c t e d  lymph nodes 
may be enlarged and p u s - f i l l e d .  Our knowledge o f  s igns  i n  o the r  species i s  
1 i m i  ted.  

I V .  TRANSMISSION - An aborted f e t u s  and any accompanying f l u i d s  from an 
i n f e c t e d  female con ta in  extremely h igh  l e v e l s  o f  i n f e c t i o u s  bac te r i a .  Caribou 
are cur ious  animals and w i l l  o f t e n  i n v e s t i g a t e  an aborted f e t u s  by s n i f f i n g  
and l i c k i n g .  Under t h i s  scenario, t ransmiss ion occurs by means o f  (1) aerosol 
d r o p l e t s  con ta in ing  b a c t e r i a  coming i n t o  contac t  w i t h  mucous membranes i n  t he  
corner  o f  t h e  eye, o r  (2) inges t ion .  

Abscesses a l so  conta in  l a r g e  amounts o f  i n f e c t i o u s  bac te r i a .  I f  these are  c u t  
open o r  rup ture ,  t he  contents may be t ransmi t ted  through open wounds i n  a 
suscept ib le  animal. Venereal t ransmiss ion has been hypothesized bu t  n o t  
proven. 

V. EFFECT(S) - Abor t ion  and s t e r i 1  i t y  r e s u l t  i n  decreased herd 
p r o d u c t i v i t y .  A r t h r i t i s  and 1 ameness render an animal more suscep t i b le  t o  
p redat ion .  

V I I .  CONFIRMATIVE DIAGNOSIS - Serology i s  use fu l  i n  determin ing the  
prevalence o f  exposure i n  a herd. Serology i s  l e s s  re1  i a b l e  f o r  eva lua t i ng  
t h e  s ta tus  o f  any s i n g l e  animal. Most exper ts  agree t h a t  i f  sero logy i s  going 
t o  be used f o r  d iagnosis ,  then each sample should be t e s t e d  by more than one 
method. The i d e a l  d iagnos t i c  method i nvo l ves  i s o l a t i n g ,  p u r i f y i n g ,  and 
i d e n t i f y i n g  t h e  organism from lymph nodes, aborted ma te r ia l s ,  o r  abscesses. 

V I I .  PREVALENCE - The accompanying t a b l e  presents da ta  f o r  several major 
car ibou herds and a l s o  f o r  bears and wolves from areas where we have enough 
samples t o  make t h e  da ta  meaningful. Obviously, ant ibody prevalence i n  t he  
predators  i s  dependent on prevalence i n  t he  prey. Consider ing t h a t  t h i s  
disease can be t ransmi t ted  o r a l l y ,  t h i s  observat ion should come as no 
surpr ise .  Equa l ly  obvious i s  t he  f a c t  t h a t  prevalence i s  much h ighe r  i n  the  
A r c t i c  than elsewhere i n  t h e  s ta te .  A t  present,  we have no ready exp lanat ion  
f o r  t h i s  discrepancy. Data such as these should be considered (1) when 
adv i s ing  hunters about t he  p o s s i b i l i t y  o f  human exposure, and (2) when 
contemplat ing r e l o c a t i o n  o f  animals from one p a r t  o f  t h e  s t a t e  t o  another. 



Bruce1 1 os i  s (cont inued)  

Caribou Grizzly  

Porcupi  ne 9/240 (4%) 

Western A r c t i c  16/66 (24%) 

Cent ra l  A r c t i c  2/83 (2%) 

Teshekpuk 2/21 (10%) 

D e l t a  0/77 (0%) 

Nel ch ina  1/84 (1%) 

A1 1  Others 1/752 

Eastern A r c t i c  45/296 (15%) 

Western A r c t i c  56/173 (32%) 
Noatak 21/59 (36%) 
Seward Peninsula 10/46 (22%) 

GMU 20A 6/144 (4%) 

GMU 13 10/109 (9%) 

Kodi ak 13/189 (7%) 

Eas te rn  A r c t i c  1/38 (3%) 

Cen t ra l  A r c t i c  3/19 (16%) 

GMU 20 

GMU 13 

Kenai O/ 12 

V I  I I. COMMENTS - Humans a re  suscep t i b l e  t o  b r u c e l l  o s i  s. When humans a re  
i n f e c t e d  w i t h  t h e  c a t t l e  s t r a i n  (B. abortus), t h e  r e s u l t i n g  d isease i s  
sometimes r e f e r r e d  t o  as "undulant  fever . "  S igns o f  d isease i n  humans 
i nc l ude :  a1 t e r n a t e  f e v e r  and c h i 1  1  s, headaches, muscle aches and f a t i g u e .  
Symptoms may r e c u r  p e r i o d i c a l l y  a f t e r  lapses o f  severa l  months. P r i o r  t o  
t h e  easy a v a i l a b i l i t y  o f  a n t i b i o t i c s ,  r u r a l  r e s i d e n t s  i n  A laska presumably 
s u f f e r e d  ex tens i ve  i l l n e s s  as a  r e s u l t  o f  exposure t o  i n f e c t e d  car ibou .  
Cu r ren t  b u t c h e r i n g  and e a t i n g  p r a c t i c e s ,  i n  c o n j u n c t i o n  w i t h  medical  
t rea tment ,  have d r a s t i c a l l y  reduced t h e  impact o f  t h e  d isease  on humans. 



BOVINE RESPIRATORY GROUP VIRUSES 

I. AGENTS - v i ruses;  I n f e c t i o u s  Bovine Rh ino t rache i t i s  (IBR) 
Bovine V i r a l  Diarrhea (BVD) 
P a r a i n f l  uenza 3  (PI3) 
Respi ratory Syncyt i  a1 V i rus  (RSV) 

11. HOST(S) - As t h e  gener ic  name f o r  t h i s  group o f  v i ruses  impl ies,  they 
were i n i t i a l l y  recognized because o f  t h e i r  a b i l i t y  t o  cause disease i n  
domestic c a t t l e .  When w i  l d l  i f e  disease i n v e s t i g a t o r s  began t o  mon i to r  t he  
h e a l t h  s ta tus  o f  w i l d l i f e  species, they found evidence o f  these agents i n  a  
wide v a r i e t y  o f  ungulates. Serologic  evidence o f  exposure t o  these v i ruses  i s  
re1  a t i  v e l y  common i n  some w i  1  d l  i f e  species. However, cases o f  ac tua l  d i  sease 
have been r a r e .  I n  Alaska, we can assume t h a t  t he  f o l l o w i n g  species are a t  
l e a s t  suscept ib le  t o  i n f e c t i o n :  bison, deer, car ibou, moose, mountain goat, 
muskox, and sheep. 

111. SIGNS AND SYMPTOMS - Loss o f  appet i te ,  excess s a l i v a t i o n ,  coughing, 
1  abored breath ing,  and/or nasal d i  scharge. 

I V .  TRANSMISSION - I n f e c t e d  animals expel i n f e c t i o u s  v i r u s  i n  r e s p i r a t o r y  
aerosol drop1 e ts .  Suscept ib le animal s  become i n f e c t e d  when they  i n h a l e  these 
d rop le t s .  There i s  a l so  evidence o f  venereal t ransmiss ion.  

V.  EFFECT(S) - I n  c a t t l e ,  these agents are  r a r e l y  f a t a l  by themselves. 
They can e s t a b l i s h  r e l a t i v e l y  m i l d  v i r a l  i n f e c t i o n  o f  t he  lungs (otherwise 
known as "pneumonia"). More impor tan t ly ,  they can prov ide  an oppor tun i t y  f o r  
b a c t e r i a l  i n f e c t i o n s  t o  become es tab l  ished. These i n f e c t i o n s  can then 
progress i n t o  more ser ious b a c t e r i a l  pneumonia. 

I n f e c t i o n  can a l so  l o c a l i z e  i n  t he  g a s t r o i n t e s t i n a l  t r a c t  where i t  causes 
d ia r rhea.  I f  t h e  female reproduct ive  t r a c t  becomes involved,  abo r t i on  may 
r e s u l t .  

V I .  CONFIRMATORY DIAGNOSIS - Serologic  t e s t s  can prov ide  an i n d i c a t i o n  o f  
t h e  s ta tus  o f  a  group o f  animals. To have any conf idence regard ing  the  
exposure s ta tus  o f  any i n d i v i d u a l  animal, two o r  more b lood samples should be 
c o l l e c t e d  over a  p e r i o d  o f  several weeks. The u l t i m a t e  con f i rma t ion  i s  
prov ided by i s o l a t i o n  o f  t he  agent from the  animal fo l lowed by p u r i f i c a t i o n  
and i d e n t i f i c a t i o n  o f  t h e  v i r u s .  

V I I .  PREVALENCE - Hundreds o f  sera from Alaskan w i l d 1  i f e  species have been 
t e s t e d  f o r  evidence o f  exposure t o  these f o u r  v i ruses  (see t a b l e ) .  There i s  
some evidence o f  exposure i n  sheep, moose, and muskox, bu t  i t  i s  ra re .  
Dramatic divergence from t h e  p a t t e r n  o f  low prevalence o f  these agents i s  t he  
case o f  PI3 i n  the  D e l t a  b ison herd. Bison sera from t h e  e a r l y  t o  mid-1970s 
showed no evidence o f  PI3 exposure. The f i r s t  se ro log i c  evidence o f  exposure 
was seen i n  1977. By 1983, prevalence had reached 100% and has remained a t  o r  
near t h a t  l e v e l  s ince.  Such a  p a t t e r n  i s  t y p i c a l  f o l l o w i n g  t h e  i n t r o d u c t i o n  
o f  a  new agent i n t o  a  suscept ib le  popu la t ion .  Domestic l i v e s t o c k  are  be l ieved 
t o  be respons ib le  f o r  i n t r o d u c t i o n  o f  PI3 i n t o  the  herd. There have been no 
outward s igns  o f  disease. 



Bovine Respiratory Group Viruses (cont inued) 

I BR BVD PI3 RSV 

Sheep 0/326 2/3 15 2/321 0/58 
Moose 0/830 4/806 11/878 0/100 
Muskox 0/131 4/129 4/130 0/59 
Bison 1/327 5/275 240/374 0/137 

For car ibou, an i n t e r e s t i n g  p a t t e r n  has been revealed. Serum a n t i  body 
prevalence o f  a l l  f o u r  agents i s  much h igher  i n  no r the rn  herds (Western 
A r c t i c ,  Teshekpuk, Centra l  A r c t i c ,  Porcupine, and t o  some ex ten t  For tymi le )  
than f o r  herds from the  remainder o f  t he  s t a t e  (see below). A t  present,  we 
have no ready explanat ion f o r  t h i s  discrepancy. We have seen a few cases o f  
severe pneumonia i n  car ibou from the  North Slope. However, t he  number o f  such 
cases i s  n o t  l a r g e  enough t o  draw any s o l i d  conclusions regard ing  a causal 
re1  a t i onsh ip  between a n t i  body prevalence and ac tua l  cases o f  disease. There 
are o ther  diseases (b ruce l l os i s ,  f o r  example) which seem t o  f i t  t h i s  p a t t e r n  
o f  h igher  serum a n t i  body prevalence i n  t he  A r c t i c  as compared w i t h  elsewhere 
i n  t he  s ta te .  Again, a t  t h i s  t ime the re  i s  no w ide l y  accepted exp lanat ion  f o r  
these apparent pa t te rns .  

IBR BVD P I 3  RSV 

Car i  bou(North) 68/640 (11%) 54/638 (8%) 60/627 (10%) 4/408 (1%) 
Car i  bou(South) 4/532 ( ~ 1 % )  2/535 ( ~ 1 % )  1/499 ( ~ 1 % )  0/475 (0%) 

V I I I .  COMMENTS - 



CONTAG I OUS ECTHYMA (CE) 

I. AGENT - v i r u s  

11. HOST(S) - H i s t o r i c a l l y ,  ecthyma was known as a disease o f  domestic sheep 
and goats. During t h i s  century, t he  disease has been repo r ted  from numerous 
w i l d l i f e  species worldwide. I n  Alaska, t he  two most common w i l d1  i f e  hosts a re  
D a l l  sheep and mountain goats. 

111. SIGNS AND SYMPTOMS - The v i r u s  p r e f e r s  unhaired p o r t i o n s  o f  t h e  sk in .  
Dark-colored, c r u s t y  scabs occur around the  nose, eyes, ears, anus, g e n i t a l i a ,  
and the  coronary band o f  t he  hoof. 

I V .  TRANSMISSION - Scabs conta in  l a r g e  amounts o f  i n f e c t i o u s  v i r u s .  As 
scabs heal,  they  drop t o  the  ground. V i rus  can remain i n f e c t i o u s  f o r  decades 
i n  t h i s  cond i t i on .  Transmission occurs when suscept ib le  animals come i n t o  
contac t  w i t h  these v i r u s - 1  aden scabs. Transmission can a1 so occur between an 
i n f e c t e d  ewe and her  suscept ib le  lamb du r ing  nurs ing.  

V.  EFFECT(S) - Scabs adjacent t o  t h e  eyes can obs t ruc t  v i s i o n .  I n  severe 
cases, animals have become b l i n d .  Scabs around t h e  ear can i n t e r f e r e  w i t h  
hearing. I n  severe cases, t he  ex terna l  ear has become so ex tens i ve l y  invo lved 
t h a t  i t  has f a l l e n  o f f .  Scabs surrounding the  mouth can i n t e r f e r e  w i t h  
feeding. Scabs on t h e  coronary band o f  t h e  hoof can make wal k i n g  so pa in fu l  
t h a t  an animal becomes r e l u c t a n t  t o  move. These cond i t i ons  are  u s u a l l y  more 
common and severe i n  young animals as compared w i t h  adu l ts .  

V I .  CONFIRMATORY DIAGNOSIS - Serologic  t e s t s  are a f a i r l y  r e l i a b l e  method o f  
determin ing prev ious exposure t o  the  v i r u s .  Conclusive evidence i s  prov ided 
by i s o l a t i o n ,  p u r i f i c a t i o n ,  and i d e n t i f i c a t i o n  o f  t h e  v i r u s  from scab 
mater i  a1 . 
V I  I. PREVALENCE - Episodes o f  r e a d i l y  i d e n t i f i a b l e  disease occur spo rad i ca l l y  
i n  mountain goats i n  southeastern Alaska. Dramatic outbreaks o f  severe cases 
have been observed du r ing  1989 and 1990. Sero log ic  t e s t  r e s u l t s  con f i rm  t h a t  
goats i n  t h e  reg ion  have been exposed t o  the  v i r u s .  Sample s izes  have n o t  
been l a r g e  enough o r  f requent  enough t o  prov ide  a complete understanding of 
pa t te rns  o f  occurrence. 

Based on se ro log i c  t e s t s ,  exposure o f  D a l l  sheep i n  the  Alaska Range i s  
common. Prevalences range from 15% t o  30% (see t a b l e ) .  There have been no 
s i g n i f i c a n t  changes i n  prevalence i n  these popu la t ions  d u r i n g  t h e  pas t  15 
years. Small c o l l e c t i o n s  from o ther  p a r t s  o f  t he  s t a t e  i n d i c a t e  10% 
prevalence i n  sheep on the  Kenai Peninsula and no evidence o f  exposure from 
At igun Pass i n  the  Brooks Range. 

A1 as ka Range : 
Dry Creek 65/216 (30%) 
Sheep Creek 19/92 (21%) 
Gran i te  Creek 5/32 (16%) 

Kenai Peni nsul  a 2/20 (10%) 
At igun Pass 0/15 (0%) 



Contagious Ecthyma (cont inued)  

V I I I .  COMMENTS - Humans a r e  suscept ib le  t o  i n f e c t i o n .  Lesions a r e  u s u a l l y  
small  and few i n  number. Minor  scars  may remain a f t e r  l e s i o n s  h e a l .  Hunters 
would be w e l l - a d v i s e d  t o  wear rubber  g loves  when sk inn ing  a sheep o r  goa t  w i t h  
obvious l e s i o n s .  



BLUETONGUE AND EPIZOOTIC HEMORRHAGIC DISEASE 

I. AGENT(S) - v i ruses ;  c l o s e l y  r e l a t e d  and presumably arose from a common 
ancestor 

11. HOST(S) - Bluetongue v i r u s  i s  most commonly associated w i t h  domestic 
sheep and c a t t l e .  Ep izoot ic  hemorrhagic disease v i r u s  (EHD) i s  most commonly 
associated w i t h  w i l d  ungulates, such as pronghorn and members o f  t he  deer 
fami ly .  Ne i the r  of these s i m p l i s t i c  ca tego r i za t i ons  i s  100% v a l i d .  Both 
v i ruses  are  capable o f  c ross ing  these a r b i t r a r y  boundaries. I n  Alaska, we 
consider  deer, e l k ,  car ibou, moose, bison, muskoxen, and D a l l  sheep as 
p o t e n t i a l  hosts. 

111. SIGNS AND SYMPTOMS - These diseases are  n o t  e a s i l y  diagnosed i n  1 ive ,  
f ree- rang ing  w i l d 1  i f e .  External  man i fes ta t ions  are o f t e n  n o t  s p e c i f i c  enough 
t o  p rov ide  a c l e a r - c u t  p i c t u r e  t o  an i n v e s t i g a t o r  who i s  u n f a m i l i a r  w i t h  t h e  
diseases. Signs may inc lude swe l l i ng  o f  t h e  head and neck, increased 
r e s p i r a t i o n  and hea r t  ra te ,  excess s a l i v a t i o n ,  blood i n  u r i n e  and feces, 
b leed ing  a t  t h e  hoof l i n e ,  and sloughing o f  hooves. I n t e r n a l  s igns are  o f t e n  
even more dramatic.  Massive hemorrhaging may occur i n  any o f  several organs 
i n c l u d i n g  l i v e r ,  hear t ,  spleen, kidney, lung, and i n t e s t i n e s .  

I V .  TRANSMISSION - Large-scale ep i zoo t i cs  o f  both diseases may occur i n  t h e  
Lower 48 dur ing  t h e  f a l l  o f  t h e  year.  Such outbreaks are  u s u a l l y  associated 
w i t h  wet weather and l o w - l y i n g  areas. Cul ico ides  spp. midges a re  known t o  
serve as b i o l o g i c  vec tors  under these cond i t ions .  The midge species 
respons ib le  f o r  a vas t  m a j o r i t y  o f  t ransmiss ion i n  t h e  Lower 48 i s  C.  
v a r i i p e n n i s .  This  species i s  n o t  known t o  occur i n  Alaska. Other members o f  
t h e  genus are  q u i t e  common here. There has been specu la t ion  t h a t  t he  apparent 
absence o f  C. v a r i i p e n n i s  i n d i c a t e s  t h a t  an e p i z o o t i c  o f  e i t h e r  agent cou ld  
n o t  occur i n  Alaska. General eco log ica l  p r i n c i p l e s  and evidence o f  these two 
diseases from o the r  p a r t s  o f  t he  wor ld  suggest t h a t  when a n iche i s  unoccupied 
some o the r  member o f  t he  genus w i l l  s tep i n  t o  f i l l  t h e  void.  

Ep izoot ics  do no t  occur every year  i n  t h e  Lower 48. Other methods have been 
hypothesized f o r  t ransmiss ion du r ing  these per iods between ep i zoo t i cs .  The 
method r e c e i v i n g  t h e  most a t t e n t i o n  has been some form o f  o r a l  t ransmission. 
Th is  aspect o f  t he  ep i zoo t i o logy  o f  these two diseases remains unresolved. 

V.  EFFECT(S) - Most o f  t h e  symptoms l i s t e d  above occur due t o  e f f e c t s  on 
b lood c i r c u l a t i o n .  Two re1  ated phenomena are responsib le:  (1) d i s r u p t i o n  o f  
normal c l o t t i n g  mechanisms, and (2)  increased permeabi 1 i t y  o f  b lood vessel s. 
I n  simple terms, b lood c l o t s  occur i n s i d e  the  vessels and u n c l o t t e d  b lood then 
l eaks  ou t  i n t o  surrounding t i ssues .  

V I .  CONFIRMATORY DIAGNOSIS - I n  severe cases, i n t e r n a l  s igns o f  disease are 
s t r o n g l y  suggest ive o f  these hemorrhagic diseases. Add i t i ona l  support i s  
gained when observed s igns o f  disease are considered i n  combinat ion w i t h  t ime 
o f  year,  l o c a l e ,  and records o f  prev ious outbreaks i n  t h e  v i c i n i t y .  F ina l  
con f i rma t ion  depends on i s o l a t i o n ,  p u r i f i c a t i o n ,  and i d e n t i f i c a t i o n  o f  t he  
v i r u s .  



Bl  uetongue and Epi z o o t i  c Hemorrhagic Disease (cont  i nued) 

V I I .  PREVALENCE - Serologic  evidence o f  exposure t o  e i t h e r  o f  these diseases 
i s  r a r e  i n  Alaska (see t a b l e ) .  I n  f a c t ,  evidence i s  so sporadic t h a t  i t  might  
seem unworthy o f  i n c l u s i o n  i n  t h i s  compi lat ion.  However, d iscussions w i t h  
personnel a t  t he  l abo ra to ry  where the  se ro log i c  t e s t s  were performed revealed 
a couple o f  i n t e r e s t i n g  po in t s :  (1) sera were o f t e n  t e s t e d  more than once t o  
con f i rm  i n i t i a l  r e s u l t s  and the  l a b  personnel now f e e l  con f i den t  t h a t  most o f  
t he  r e s u l t s  do indeed represent  evidence o f  exposure, (2) l a b  personnel 
suspect t h a t  what we are de tec t i ng  i s  no t  a c t u a l l y  e i t h e r  convent ional 
bluetongue o r  EHD, bu t  r a t h e r  an unknown r e l a t e d  v i rus ,  and (3) they  would be 
very  i n t e r e s t e d  i n  i n v e s t i g a t i n g  i f  we ever f i n d  an ac tua l  case o f  disease. 

S ~ e c i  es Preval ence Percent 

Caribou 2/518 0.4% 
Moose 20/987 2.0% 
Bison 2/362 0.6% 
Deer 0/74 0.0% 
D a l l  sheep 0/273 0.0% 
Mus kox 0/101 0.0% 

V I I I .  COMMENTS - 



TULAREMIA 

I. AGENT - bacter ium; F r a n c i s e l l a  t u l a r e n s i s  

11. HOST(S) - There are two e c o l o g i c a l l y  d i s t i n c t  cyc les  o f  t h i s  disease: 
(1) t e r r e s t r i a l  and (2) aquat ic .  Snowshoe hares are  the  pr imary  hos t  f o r  t h e  
t e r r e s t r i  a1 cyc le .  There have been numerous t e r r e s t r i  a1 outbreaks i n  t h e  
I n t e r i o r  d u r i n g  t h e  pas t  12 years. Predators such as foxes, l ynx ,  and 
domestic pe ts  become invo l ved  i n  t h e  cyc le  when they  k i l l  and consume an 
i n f e c t e d  hare. Beaver and muskrat a re  t he  two species most commonly 
associated w i t h  t h e  aquat ic  cyc le .  Any animal t h a t  consumes water from a 
water  system (pond, r i v e r ,  s lough) which has been contaminated by an i n f e c t e d  
animal may subsequently become in fec ted .  The remainder o f  t h i s  d iscuss ion  
w i l l  focus on t h e  t e r r e s t r i a l  cyc le .  

111. SIGNS AND SYMPTOMS - I n  t h e  l a t t e r  stages o f  disease, hares become 
s lugg i sh  and are  e a s i l y  captured by e i t h e r  domestic o r  w i l d  predators.  The 
most re1  i a b l e  i n t e r n a l  s i gn  o f  disease i s  an enlarged spleen. The nex t  most 
r e l i a b l e  s i g n  i s  an enlarged l i v e r .  White spots may be present  on e i t h e r  o f  
these organs, b u t  n o t  i n  a l l  cases. I n f e c t e d  pe ts  become s lugg i sh  and may 
have an e leva ted  body temperature and l o s s  o f  appe t i t e .  Signs o f  t h e  disease 
i n  humans resemble a severe case o f  t he  f lu--nausea, body aches, a l t e r n a t e  
c h i l l s  and fever ,  headache, e t c .  

I V .  TRANSMISSION - Transmission between hares occurs p r i m a r i l y  by means o f  
t i c k s  (Hemaphysalis l e p o r i s  p a l u s t r i s ) .  These t i c k s  a re  ext remely species- 
s p e c i f i c  and t h e r e f o r e  are r a r e l y  found on any species o t h e r  than hares. 
T,icks a re  o n l y  found on hares du r i ng  t h e  warmer months ( l a t e  A p r i l  through 
mid-September) . Therefore, hare- to -hare  t ransmiss ion  i s  1 a rge l y  r e s t r i c t e d  t o  
t h i s  t ime p e r i o d  as we l l .  Transmission from hares t o  p redators  occurs when 
t h e  predator  k i l l s  and consumes an i n f e c t e d  hare. Transmission f rom hares t o  
humans occurs d u r i n g  t h e  g u t t i n g  process. Signs such as an enlarged spleen 
and l i v e r  i n d i c a t e  t h a t  i n f e c t i o n  i s  l o c a l i z e d  i n  these organs. When a human 
reaches i n s i d e  the  g u t  c a v i t y  t o  remove t h e  i n t e r n a l  organs, he i s  e s s e n t i a l l y  
i n s e r t i n g  h i s  hand i n t o  a b a c t e r i a l  c u l t u r e .  The bacter ium ga ins  access t o  
t h e  human through any c u t s  o r  scratches t h a t  may be present  on t h e  hand. 
Muscle t i s s u e  i n  hares i s  n o t  i n f e c t e d  and i s  t h e r e f o r e  sa fe  t o  ea t .  Thorough 
cooking k i l l s  t h e  bac te r i a .  

V.  EFFECT(S) - The disease i s  o f t e n  f a t a l  i n  hares. Large numbers o f  dead 
hares can be found i n  areas rang ing  i n  s i z e  f rom 5 t o  100 acres each summer. 
Sero log ic  surveys i n  t h e  I n t e r i o r  i n d i c a t e  low l e v e l s  o f  p rev ious  exposure, 
a l though .we know t h a t  t he  disease i s  common. Thus, those hares t h a t  are 
exposed e i t h e r  (1) do n o t  ma in ta in  a de tec tab le  l e v e l  o f  ant ibody, o r  (2 )  d i e  
as a r e s u l t  o f  t h e  disease and are  n o t  around t o  "donate" b lood when l i v e  
hares are  captured. Dogs and c a t s  occas iona l l y  succumb t o  t h e  disease. Most 
p e t  owners seek v e t e r i n a r y  care f o r  pe ts  e x h i b i t i n g  s igns  such as those 
descr ibed above. Treatment i s  r e l a t i v e l y  s t r a i g h t - f o r w a r d  once t h e  disease i s  
diagnosed. It i s  r a r e l y  f a t a l  i n  humans and i s  e a s i l y  t r e a t e d  w i t h  
a n t i b i o t i c s .  



Tul aremi a (cont inued) 

V I .  CONFIRMATORY DIAGNOSIS - Demonstration o f  ant ibody i n  serum ( i .e. ,  
se ro log i c  t e s t i n g )  i s  one means o f  diagnosing t h i s  disease i n  surv ivors .  
Is01 a t i  on, p u r i f i c a t i o n ,  and i d e n t i f i c a t i o n  of t he  b a c t e r i  um i s  more re1  i abl  e. 

V I I .  PREVALENCE - As i nd i ca ted  above, se ro log i c  surveys o f  hares suggest t h a t  
tu la remia  i s  r a r e  i n  I n t e r i o r  hares. However, we know t h a t  t h e  disease i s  
present every year.  Thus, se ro log i c  surveys do n o t  p rov ide  an accurate 
p i c t u r e  o f  t h e  occurrence of t h i s  disease. To complicate mat te rs  f u r t h e r ,  the  
disease does no t  normal ly  occur i n  the  same l o c a t i o n  every year.  So-cal led 
"hot  spots" crop up i n  d i f f e r e n t  l o c a t i o n s  each year. The p r o p o r t i o n  o f  hares 
k i l l e d  a t  each such s i t e  can be high. 

V I I I .  COMMENTS - Pets are suscept ib le  t o  tu la remia  and should n o t  be al lowed 
t o  r u n  f r e e  w i thou t  human superv is ion.  Humans should wear rubber g loves when 
butcher ing  hares taken dur ing  warm weather months. 



INFECTIOUS CANINE HEPATITIS 

I. AGENT - v i r u s  

11. HOST(S) - wolves, foxes, coyotes, bears 

111. SIGNS AND SYMPTOMS - Loss o f  appet i te ,  vomit ing, d ia r rhea,  mucus o r  
blood i n  feces, runny nose w i t h  c rus ted  exudate around nose and eyes, 
le thargy ,  seizures, pa ra l ys i s .  

I V .  TRANSMISSION - In fec ted  animals shed v i r u s  i n  r e s p i r a t o r y  d rop le ts ,  
sa l  i va ,  u r ine ,  and/or feces. Suscept ib le animals become i n f e c t e d  when they 
come i n t o  d i r e c t  contac t  w i t h  these secre t ions  o r  excre t ions .  

V. EFFECT(S) - Signs and symptoms l i s t e d  above i n d i c a t e  t h a t  i n f e c t e d  
animals outwardly  appear t o  be very s ick .  Signs may l a s t  f o r  several days. 
Death i s  n o t  uncommon i n  cap t i ve  w i l d  canids. For example, m o r t a l i t y  r a t e s  i n  
ranch-ra ised foxes may reach 20% f o r  otherwise hea l thy  a d u l t s  and 80% f o r  
j uven i l es .  

V I .  CONFIRMATORY DIAGNOSIS - Microscopic examination o f  preserved t i s s u e  can 
prov ide  s t rong evidence. Conf i rmat ion by i s o l a t i o n  o f  t he  v i r u s  from 1 i v e r ,  
kidney, o r  l ung  i s  p re fer red .  

V I I .  PREVALENCE - Based on se ro log i c  t e s t  r e s u l t s ,  prevalence o f  i n f e c t i o u s  
canine h e p a t i t i s  (ICH) i s  i n  t he  80-100% range f o r  wolves from the  Nelchina 
Basin, Tanana F la t s ,  and northwest A r c t i c .  Serum ant ibody prevalence i n  a 
small c o l l e c t i o n  o f  a r c t i c  foxes from the  v i c i n i t y  o f  Prudhoe Bay was a l so  
very  h igh.  Prevalence was 2% i n  b lack  bears from the  Nelchina Basin and the  
Tanana F l a t s .  Prevalence i n  gr izz ly /brown bears was 0% on Admi ra l ty  Is land,  
5-10% from the  I n t e r i o r  and Nor th  Slope, and 26% from Kodiak I s l a n d  and the  
A1 aska Peninsula. 

The absence o f  exposure o f  brown bears on Admi ra l ty  I s l a n d  i s  a t t r i b u t e d  t o  
t h e  absence o f  w i l d  canids t h a t  cou ld  serve as r e s e r v o i r s  o f  i n f e c t i o n  f o r  
bears. There are no r e a d i l y  a v a i l a b l e  explanat ions fo r  t h e  o ther  
d i  screpanci es i n preva l  ence . 
Examination o f  da ta  f o r  a pe r iod  o f  10-15 years i n d i c a t e s  t h a t  prevalence i n  
gr izz ly /brown bears has no t  increased. Th is  suggests t h a t  exposure o f  bears 
t o  ICH i s  n o t  a new phenomenon, bu t  r a t h e r  has occurred f o r  a l ong  p e r i o d  o f  
t ime. 

V I I I .  COMMENTS - Prevent ive vacc ina t ion  has v i r t u a l l y  e l im ina ted  t h i s  disease 
from domestic dogs. Many ve te r i na r ians  i n d i c a t e  t h a t  they  have never seen a 
case o f  t h e  disease. However, t he  disease s t i l l  poses a t h r e a t  t o  f r e e -  
rang ing  canids. 

P r i o r  t o  t he  mid-1970s, t he  s u s c e p t i b i l i t y  o f  bears t o  ICH was v i r t u a l l y  
unknown. Since t h a t  t ime the re  have been two f a t a l  episodes o f  disease i n  
c a p t i v e  b lack  bears i n  t h e  Lower 48. 



I n  our survey o f  gr izz ly /brown bears from Alaska, t he re  was no se ro log i c  
evidence of exposure t o  ICH i n  bears <2 years o l d  (see f i g u r e  below). 
Possib le expl anat ions i n c l  ude: 

1. young bears are no t  exposed t o  the  v i rus ,  
2. maternal ant ibody i s  t r a n s f e r r e d  e i t h e r  i n  u te ro  o r  i n  co lost rum and 

subsequently i n t e r f e r e s  w i t h  ant ibody product ion  by the  young bears, 
3 .  young bears are incapable o f  producing a n t i  body, 
4. a n t i  body t i t e r s  on l y  reach detec tab le  1 eve1 s f o l l  owing repeated 

exposures over a pe r iod  o f  a t  l e a s t  24 months, o r  
5. young bears t h a t  are exposed t o  ICH develop c l i n i c a l  disease and d i e  as 

a r e s u l t  o f  t he  i n f e c t i o n .  

There i s  no evidence t o  support hypotheses 1-4. I n  f a c t ,  t he re  are reasons t o  
r e j e c t  each o f  these hypotheses. There i s  i n d i r e c t  support f o r  t he  f i f t h  
hypothesis:  

1. c l i n i c a l  ICH i n f e c t i o n  i s  more severe i n  young canids, as compared w i t h  
adul t s , 

2. i n  cap t i ve  s i t u a t i o n s ,  t he  v i r u s  i s  capable o f  k i l l i n g  b lack  bear cubs, 
and 

3 .  brown bear cubs a t  t he  Budapest Zoo d ied  as a r e s u l t  o f  ICH whereas a l l  
a d u l t  bears a t  t he  Zoo survived. 

This  hypothesis t h a t  gr izz ly /brown bear cubs d i e  as a r e s u l t  o f  exposure t o  
ICH has n o t  been adequately tested.  We would l i k e  t o  conduct experiments t o  
con f i rm  o r  r e f u t e  t h i s  hypothesis. I n  t he  past,  i t  has been d i f f i c u l t  t o  
o b t a i n  cubs f o r  these experiments. Please contac t  me i f  you have suggestions 
on ob ta in ing  animals f o r  t h i s  purpose. 

a Prevalence = (number positlvelnumber tested) x 100 

25 Sample size 

Age (years) 

.\ge-spc*c.~hc wrunr antibod? prevalence for infectious canine hepatitis virus in grizzly bears 
( I  ' r ~ m  a r c t m  i from \ l a s h  



CANINE DISTEMPER 

I. AGENT - v i r u s  

11. HOST(S) - Canids--wolf ,  fox, coyote 
Mustel ids--weasel,  mink, marten, o t t e r ,  wo lver ine  

111. SIGNS AND SYMPTOMS - Red eyes, c r u s t y  exudate around eyes and nose, l o s s  
o f  appet i te ,  increased t h i r s t ,  d iarrhea,  1 abored breath ing,  th ickened foot  
pads, s k i n  o f  head swol l  en, poor qua1 i t y  f u r .  

I V .  TRANSMISSION - I n f e c t e d  animals shed v i r u s  i n  u r ine ,  feces, o r  nasal 
exudate. Suscept ib le animals may be exposed when they  come i n t o  d i r e c t  
contac t  w i t h  v i r u s  i n  excre t ions  o r  secret ions,  o r  i f  they i n h a l e  aeroso l ized 
v i r u s .  

V. EFFECT(S) - I n f e c t i o n  o f  eye t i s s u e  can l ead  t o  b l indness.  Behavior may 
change. I n f e c t e d  animals may l o s e  t h e i r  f e a r  o f  humans o r  even become 
aggressive toward humans. I n  the  l a t t e r  stages o f  disease, convuls ions and 
p a r a l y s i s  may occur. F a t a l i t y  r a t e s  are h i g h l y  v a r i a b l e  i n  cap t i ve  
populat ions,  ranging from 20% t o  90% o f  those animals t h a t  are exposed. 

V I  . CONFIRMATORY DIAGNOSIS - Microscopic examination o f  preserved 1 ung, 
spleen, o r  b ladder t i s s u e  o f t e n  prov ides s t rong evidence o f  distemper. 
I d e a l l y ,  such evidence should be conf irmed by means o f  i s o l a t i o n ,  
p u r i f i c a t i o n ,  and i d e n t i f i c a t i o n  o f  v i r u s  from these same t i ssues .  

V I I .  PREVALENCE - There have been few cases o f  distemper i n  f ree- rang ing  
w i l d l i f e  species i n  Alaska t h a t  were conf irmed by means o f  v i r u s  i s o l a t i o n .  
Sero log ic  t e s t s  i n d i c a t e  t h a t  approximately 10% o f  t he  wolves from the  
Nelchina Basin, Tanana F la t s ,  and northwest A r c t i c  have been exposed. There 
was no se ro log i c  evidence o f  exposure i n  a small c o l l e c t i o n  o f  a r c t i c  foxes 
from the  v i c i n i t y  o f  Prudhoe Bay. 

V I I I .  COMMENTS - 



LEPTOSPIROSIS 

I. AGENT - sp i rochete  bacterium, several so -ca l l ed  " s e r o v a r i e t i e s "  o f  
Leptospi ra in terrogans;  each se rova r ie t y  has i t s  own name. 

11. HOST(S) - A l l  mammals are considered t o  be suscep t i b le  t o  i n f e c t i o n  w i t h  
one o r  more s e r o v a r i e t i e s  o f  L. in terrogans.  

111. SIGNS AND SYMPTOMS - There are few i f  any ex te rna l  s igns of 
l e p t o s p i r o s i s ;  c e r t a i n l y  none t h a t  cou ld  be considered pecul i a r  t o  t h i s  
disease. I n f e c t e d  animals may be l e t h a r g i c ,  weak, and r e l u c t a n t  t o  move. I n  
an advanced stage o f  disease, an animal may appear sk inny and i n  genera l l y  
poor body cond i t i on .  

I V .  TRANSMISSION - I n f e c t i o n  commonly l o c a l i z e s  i n  t h e  kidney. I n f e c t e d  
animals shed the  l e p t o s p i r e s  i n  t h e i r  u r ine .  The shed organisms contaminate 
ground water sources and subsequently ga in  access i n t o  a  suscept ib le  animal 
through mucous membranes o r  broken sk in .  Carnivores may be exposed v i a  
i nges t i on  o f  i n f e c t e d  t i ssue.  

V. EFFECT(S) - I n f e c t i o n  o f  t h e  kidney r e s u l t s  i n  dysfunct ion.  Other l e s s  
common e f f e c t s  i nc lude  h e p a t i t i s  and abor t ion.  

V I .  CONFIRMATORY DIAGNOSIS - Serology can prov ide  an i n d i c a t i o n  o f  t he  
s ta tus  o f  a  popu la t ion  r e l a t i v e  t o  l e p t o s p i r o s i s  exposure, b u t  i s  n o t  very 
he1 p f u l  when deal i n g  w i t h  a  sing1 e  i n d i v i d u a l .  The p r e f e r r e d  method invo lves  
i s o l a t i o n ,  p u r i f i c a t i o n ,  and i d e n t i f i c a t i o n  o f  t h e  agent. 

V I I .  PREVALENCE - Almost every species t h a t  has been t e s t e d  has revealed some 
se ro log i c  evidence o f  exposure t o  one o r  more s e r o v a r i e t i e s  o f  L. in te r rogans 
(see t a b l e ) .  Prevalences f o r  mountain goat, muskoxen, and deer may be 
a r t i f i c a l l y  i n f l a t e d  as a  r e s u l t  o f  r e l a t i v e l y  small sample s izes .  Most o f  
t h e  gr izz ly /brown sera w i t h  evidence o f  exposure were from bears c o l l e c t e d  on 
Kodiak I s l a n d  and near Becharof Lake. S i m i l a r l y ,  moose sera t h a t  gave t e s t  
r e s u l t s  i n d i c a t i v e  o f  p r i o r  exposure were c o l l e c t e d  from t h e  Kenai Peninsula 
and t h e  Nelchina Basin. Caribou sera w i t h  s i m i l a r  evidence came from the  
Fortymi 1  e, Macomb, Del ta,  Denal i , and nor thern  A1 aska Peninsula herds. Thus, 
u n l i k e  several  o the r  diseases, exposure t o  L. in te r rogans appears t o  be more 
common i n  the  southern p a r t  o f  t h e  s ta te .  

Mountain goat 
Mus kox 
G r i z z l y  bear 
Bison 
Deer 
Moose 
Caribou 
Wol f 
Sheep 

V I I I .  COMMENTS - Leptospi res have been i s o l a t e d  from a  few w i l d l i f e  species i n  
Alaska. However, t he re  have been few cases o f  o v e r t  disease. Lep tosp i ros i s  
i s  n o t  thought  t o  be a  ser ious t h r e a t  t o  t h e  h e a l t h  o f  w i l d l i f e  i n  t h e  s ta te .  



Q FEVER 

I. AGENT - r i c k e t t s i u m ;  Coxie77a burnetti. I n  very  s imple terms, a  
r i c k e t t s i u m  i s  an in te rmed ia te  organism between a  v i r u s  and a  bacter ium. 

11. HOST(S) - E s s e n t i a l l y  any mammal can be considered t o  be suscep t i b le  t o  
t h i s  disease. The pr imary  domestic animal hos ts  a re  c a t t l e  and sheep. The 
w i l d l i f e  species t h a t  has rece ived the  g rea tes t  a t t e n t i o n  i n  Alaska i s  t h e  
car ibou.  

111. SIGNS AND SYMPTOMS - I n  domestic species, i n f e c t i o n  i s  o f t e n  
undetectable based upon ex te rna l  s igns  o f  disease. When i n f e c t i o n  o f  pregnant 
females becomes severe, abo r t i on  may r e s u l t .  Presumably, most i n f e c t i o n s  o f  
w i l d l i f e  a re  asymptomatic. 

I V .  TRANSMISSION - The organism i s  shed i n  abor ted t i s s u e s  and f l u i d s .  
Suscept ib le  animals a re  presumably exposed by means o f  d i r e c t  con tac t  and/or 
i n h a l a t i o n  o f  aeroso l i zed  d rop le t s .  T i cks  and o t h e r  ar thropods are  known t o  
serve as vec tors  i n  o the r  p a r t s  o f  t h e  wor ld .  Predat ion  a l so  p rov ides  a  
1  i k e l y  means o f  t ransmiss ion.  

V. EFFECT(S) - As mentioned above, de tec tab le  s igns  o f  disease are 
uncommon. I f  a b o r t i o n  was a  widespread phenomenon, obv ious ly  p r o d u c t i v i t y  o f  
a  popu la t i on  would be a f fec ted .  

V I .  CONFIRMATORY DIAGNOSIS - Sero log ic  t e s t s  p rov ide  an i n d i c a t i o n  o f  t h e  
exposure s t a t u s  o f  a  popu la t ion ,  b u t  a re  l e s s  h e l p f u l  f o r  i n d i v i d u a l s .  
I s o l a t i o n  o f  t h e  organism from blood o r  sputum i s  p r e f e r r e d  f o r  con f i rmat ion .  

V I I .  PREVALENCE - The o n l y  p rev ious  se ro log i c  survey da ta  i n d i c a t e d  t h a t  
prevalence was 10% f o r  the  D e l t a  ca r i bou  herd d u r i n g  t h e  l a t e  1960s. More 
c u r r e n t  i n f o r m a t i o n  f o r  a  v a r i e t y  o f  species i s  presented i n  t h e  accompanying 
t a b l e .  The h igh  ant ibody prevalence i n  mountain goats was a  su rp r i se .  I n  t h e  
absence o f  o t h e r  evidence o f  decreased product  i v i  t y  o f  goat  popul a t  i ons , these 
se ro log i c  da ta  a re  n o t  considered t o  be cause f o r  alarm. Sero log ic  evidence 
o f  exposure f o r  o t h e r  species was n o t  more common i n  any s p e c i f i c  area o f  t he  
s t a t e  as compared w i t h  o the r  areas. 

Mountain goat  
D a l l  sheep 
Wolf  
Caribou 
Mus kox 
G r i z z l y  bear 
Bison 
Moose 

V I I I .  COMMENTS - Q f e v e r  i s  n o t  considered t o  be a  major h e a l t h  problem f o r  
w i l d l i f e  i n  Alaska. 
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