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FAILURE OF CHICKENS TO ACT AS SENTINELS DURING AN
EPIZOOTIC OF EASTERN EQUINE ENCEPHALITIS

IN SOUTHERN NEW JERSEY, USA'

Wayne J. Crans2

. \bstrat ' t .  A ser ies of  10 chicken f locks placed in areas of

southern Nen'Jersey,  USA, preceding an epizo<l t ic  of  eastern

equirre encephal i t is  (EEE) v i rus fa i led to funct ion adequatelv as

sent inels for  the outbreak.  F,pidemiologicaldata including v i rus

isolations from mosquitoes and n'i ld birds, confirmation of'equine

deaths due to EEE vi rus,  and a conf i rmed humat l  case showed

that  most  of  the chickens placed in areas rvhere v i rus was knou' t r

to be present d id not  develop ant ibodv to EEE. Moreover,  those

that  d id develop ant ibody seroconverted late in the epizo<,r t ic

per iod.  Data suggest  that  chickens do not  funct ion as a warninp;

mechanism for  EEE vi rus but  merelv act  as an added indicator

of  v i rus act iv i ty .

Domestic chickens are useful for the detection
of mosquito-borne viruses in areas lvhere large-

scale sampl ing of  mosqui to populat ions is inadvis-

able for practical or monetary reasons (Sudia et al.
1970) .  N icho ls  &  B ig le r  (1969)  descr ibed the  ad-
vantages of using privately owned flocks as an added
measure of  v i rus act iv i ty dur ing epizoot ics.  Rainey

et al .  (1962) gave plans fbr a sent inel  chicken pen
to house domest ic chickens as a tool  for  v i rus sur-

vei l lance.
Sentinel f locks have proven to be valuable in-

dicators for the presence of St. Louis encephalit is
(SLE) v i rus (Hammon et al .  1946; Sudia & Cham-
ber la in  1959;  LaMot te  e t  a l .  1967;  Day & Car lson
1985) and western equine encephal i t is  (WEE) v i rus
(Hammon & Reeves  1946;  Smi th  e t  a l .  1969;  Wong
et al .  1976).  Resul ts wi th eastern equine encePh-
al i t is  (EEE) v i rus,  hou'ever,  have been inconsistent.
Kissl ing (1958) quest ioned the value of  domest ic
chickens in the detect ion of  EEE virus based on his

observation of detectable antibody in only occa-
sional specimens sampled from endemic and epi-
demic areas. Sudia et  a l .  (1968) col lected data f rom

chicken flocks during epizootics in Alabama and
found that none of the sentinel birds developed
antibody to EEE even though isolations were ob-
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tained from mosquitoes collected from the same
sites.  Hou'ever,  Hayes et  a l .  (1960) placed sent inel
f locks at  4 locat ions in Massachusetts and obtained
seroconversions to EEE virus in 35-65% of the
b i rds .  Ra iney  e t  a l .  (1962)  c i ted  the  resu l ts  o f ' the
Massachusetts invest igat ion in suggest ing that the
sentinel system might be applicable for EEE inves-
t iga t ions .  K ing  (1983)  used ch ickens  as  sent ine ls
for EEE virus in Delaware and reported favorable
resul ts.

In 1984 a ser ies of  chicken f locks was placed in

southern Neu,Jersey to funct ion as exper imental
sent inels for  EEE virus.  Twenty-two equine cases
of EEE were diagnosed in Nen'Jersey that year as
ei ther conf i rmed or presumptive,  and I  human
case of  EEE was conf i rmed in a NewJersey resident
(Crans & Schulze 1985).  Dur ing the epizoot ic,  more
than 100 virus isolat ions were obtained from f ie ld-
col lected Cul iseta tnelanur i l  (Coqui l let t ) ,  Al though
some of the birds did seroconvert  dur ing the sea-
son, resul ts indicated that the chickens funct ioned
poor ly as sent inels.  This paper descr ibes the meth-
odology and the resul ts obtained from the sent inel
birds in comparison to other epidemiological  data.

MATERIALS AND ME'IHODS

Beginning in late May 1984, ten f locks,  each con-
sist ing of  f ive l8-wk-old whi te leghorn pul lets,  were

placed in areas of southern New Jersey where EEE
virus had been reported in the past. Seven of the
flocks were housed in pens built to the specifica-
t ions of  Rainey et  a l .  (1962).  The remaining 3 f locks
were kept at locations where cooperators already
had faci l i t ies for  chickens. From I  June to l5 Oc-
tober, the young birds were bled from the wing
vein every other week using 26-ga, | .27 -cm (Yz-in.)
needles and 3-cm3 disposable syringes. One cubic
centimeter of blood was mixed with an equal
amount of the field diluent described by Sudia et
al .  (1970).  The blood specimens were immediately
chil led with ice packs and transported to the lab-
oratory for further processing. Each sample was
centrifuged at 750 x g in a refrigerated centrifuge
at l0 oC, and the serum-diluent mixture was stored
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at -56 'C. All specimens \l 'ere tested for hemag-

glutination inhibit ion (HI) antibody to EEE virus

at the NewJersey State Health Laboratories by the
methods of  Goldf ie ld et  a l .  (1968).  Blood samples

that showed a 4-fold rise in HI t iter were deemed

potential positives and were tested for EEE neu-

tralizing antibody in recently weaned mice. Sam-

ples y ie ld ing a log neutral izat ion index (LNI)  of
1.9 or greater were considered posi t ive.

RESULTS

Figure I shows the locations of the 10 flocks

tested during the 1984 season and their proximity

627

to the human and equine cases of EEE virus re-
ported during the test period. 

-fable 
I l ists the

flocks by site and the seroconversions obtained.
Four of the flocks showed evidence of contact with
EEE virus,  but  only 5 of  the 30 birds in the test
sample seroconverted during the period of the ex-
periment. All of the birds that did seroconvert had
an LNI greater than 2.1 and tested posi t ive on
subsequent bleedings for the remainder of the sea-
son.

Six of the flocks were placed in areas where EEE
virus u'as being monitored tu'ice weekly in mos-
qui toes (Crans & Schulze 1985).  As a resul t ,  data
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Frc.  l .  Locat ion of  sent inel  chicken f locks in New f  ersey in re lat ion to human and equine cases of  eastern

equine encephal i t is  in 1984.
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T,A.sr-r  l .  HI  ant ibody to EEE vi rus in sent inel  chicken f locks maintained in NewJersey dur ing 1984.
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Flock no. County Area
No.  w i th  H I

antibody L N I
Date of

seroconversion

I
2

4
5
6
7
8
I

l 0

Ocean
Ocean
Bur l ington
At lant ic
Al tant ic
Cape May
Cape May
Cape May
Cumberland
Gloucester

Jackson
Forked River
Green Bank
Smithvi l le
Estel le Manor
Dennisvi l le
Fishing Creek
Pond Creek
Port  Norr is
Iona Lake

0 o f 5
2 o f b
I  of  5
0 o f 5
0 o f 5
0 o f 5
I  of  5
0 o f 5
0 o f 5
I of 5

9 9  9 \
g g

9 K

2 . 5

N o n e

l2  Sept .
26 Sept.
None
None
None
l7  Sep t .
None
None
lB  Sep t .

were available to indicate the exact period when
EEE virus was being amplif ied by Cs. ntelanura. Ta-
ble 2 compares results obtained from virus isola-
tion attempts with those obtained from the sentinel
flocks. Data indicate that although EEE virus was
common in the enzootic vector, Cs. melanLtre, sero-
conversions in the sentinel f locks were not detected
unt i l  late in the season.

The sentinel f lock at the Jackson site was on a
farm where 2 equine deaths due to EEE virus had
been documented in 1983 (Crans & Schulze,  in
prep.) .  Al though the minimum f ie ld infect ion rate
(MFIR) in Cs. melanura was 7.10 dur ing August
and September, not one of the sentinel birds de-
veloped HI antibody to EEE virus. The sentinel
flock at Green Bank was immediately adjacent to
the resting boxes where Cs. rnelanura were being
collected for virus isolation attempts. Fifteen EEE
isolations were obtained from the resting box sam-
ples, but the single bird that developed HI antibody
did not seroconvert unti l lVz months after the ini-
t ial isolation from mosquitoes. The sentinel f lock
at Dennisvil le was ca. I km from the area where
mosquitoes were being sampled. Twenty-five virus
isolations were obtained from Cs. tnelanura at thrs
site, but none of the sentinel birds developed HI
antibody to EEE. Eastern equine encephalit is virus,
however, was isolated from ajuvenile Cardinal col-

lected 9 August and from a juvenile Yellowthroat
collected 20 September, showing that active trans-
mission to birds was taking place in the immediate
vic in i ty.  At  the Iona Lake si te,  6 equine deaths due
to EEE virus occurred within a I 6-km radius of the
sent inel  f lock.  Col lect ions of  Cs. rnelanura f rom the
farms where the equine cases were confirmed yield-
ed  l2  EEE iso la t ions  and an  MFIR o f  8 .72 .  

' fhe

f i rst  equine death occurred 3l  July,  but  the s ingle
seroconversion in the sent inel  b i rds did not take
place unt i l  l8 September.

In late October a confirmed case was made known
in a boy who l ived in Div id ing Creek, New Jersey,
a coastal community on the salt-marsh ecotone
along Delaware Bay. Onset of symptoms was re-
ported as 5 September. The sentinel f lock at Port
Norr is was less than 8 km from the chi ld 's home,
but none of the birds developed HI antibody to
EEE.

DISCUSSION

The resul ts obtained in NewJersey dur ing 1984
support  the observat ions of  Kissl ing (1958),  who
questioned the potential effectiveness of chickens
as sentinels for EEE. The results also agree with
the f indings of  Sudia et  a l .  (1968),  who were puz-
zled by the lack of seroconversions in chickens
housed in areas where EEE virus was regularly re-

Tenlr 2. Epidemiological data collected from areas in New Jersey where sentinel chickens were monitored for EEE virus, I

June-15  Oc tober  1984 . *

No. Cs.  melanura No. EEE
tested isolations

EEE minimum
field infection rate Epizootic period

Date of  sent inel
seroconversion

Jackson
Creen Bank
Dennisvi l le
Iona Lake

986  7
3 ,34 t  l  5

24 Aug.-28 Sept.
9  Aug. -8  Oct .
2  Aug. -19 Sept .

3 l  Ju ly-19 Sept .
7 , 1  l 0
1 , 3 7  6

7 . r 0
4 .49
3 . 5 2
8 . 7 2

None

26 Sept.
N o n e

l 8  S e p t .

2 5
r2

* Data for Cs. melanura include only the period from the first detection of virus to the end of the season. Minimum field
infect ion rates based on isolates/1.000 specimens tested.
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covered from mosqui toes. Al though the resul ts ap-

pear to contradict  the f indings of  Haves et  a l .  (1960) '

a difference in methodologies may have produced

the apparent discrepancies.  Haves et  a l .  (  I  960) did

f ind ant ibodies in a large percentage of ' the sent inel

chickens monitored dur ing an epizot l t ic  in Mas-

sachusetts, but the study' was not designed to de-

termine i f  the chickens were funct ioning as sent i -

nels. In the Massachusetts investigation, the sentinel

flocks \{ 'ere exposed from 22 June to l6 October

to determine if EEE virus \\ 'as active outside a large

swamp that u,as producin g Cs. nelanura.  Al though

seroconversions did occur in 35-65% of the birds

tested, the results were calculated from bleedings

made at  the end of  the season. As a resul t ,  data

are not avai lable to determine i f  the birds sero-

converted before,  dur ing,  or af ter  the epizoot ic.

L ikewise ,  K ing  (1983)  used sent ine i  ch ickens  w i th -

out any addi t ional  epidemiological  indicators.  Al-

though seroconversions were obtained in the sen-

t inel  b i rds,  the posi t ive samples were detected late

in the season and may have merely confirmed virus

act iv i ty that  had been present for  some t ime.
Avai lable data suggest that  chickens funct ion

poor ly as sent inels fbr  EEE virus.  Even though con-

siderable virus activity u'as documented in New

Jersey dur ing 1984 by conf i rmat ion of  equine

deaths,  isolat ion of  v i rus f rom Cs. melanurt ,  and a

confirmed human case, most of the chickens used
in these tests did not develop HI ant ibody to EEE

virus.  In those cases where seroconversions were

noted, the chickens did not seroconvert  unt i l  late

in the epizoot ic per iod.  By the t ime the birds in-

dicated that EEE was act ive,  most of  the equine

deaths had occurred, the human infection had been

contracted, and Cs. ntelanura populat ions were al-

ready enter ing their  seasonal  decl ine.  The chicken

flocks did not function as a warning mechanism for

EEE virus;  they merely acted as an addi t ional  in-

dicator to show that EEE virus was present at some
of the locat ions.
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