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IHTRODUCTICN AND OBJECTIVES

Infectious synovitls is a diserze which effects pcultry.
It causes crippling and lous of weignt, thus hampering the
marketability of the birds. Althou h mortality is relatively
low, the numnber of morBid chickens may be greater than half
of the flcck. Birds which rre effected become run-decun cnd
riore susceptible to secondary infection. The disease is
lmown to occur in the south-central United states and along
the eastern-central sesboard.

Much work, in the past years, has been directed toward
an effective ccntrol for tiie disense. Many theraputic compounds
have been tested, however as yet there is no knoun cure for
the disesse. 3ome compounds heve been shown to alieviate
the effects and spread of the disesse, but they must be fed
continuousl ' to ve effective.

There is as yet no information disclosing the method of
transmission of infectlous synovitis,

The primary objective of this study was to determine
if the disease could be transriitted by usinc certoin mosquitoes
as vectors, and 1f direct contact transmission can be obtained.
Three approaches were used to thic problem. One approach
involved the refeeding of mosquitoes on assay birds after
they had initlally fed on effected birds. Another involved
the feeding of mcsquitoes on diseased birds, then at various

succeeding intervels, these mosqultoes were macerated and
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injected into =ssay chickens. The third »nrccedure ccnsisted
simply of inoculating a number of chickens with the causitive
agent cnd tl.en pl-ecing these birds into »ens with uninoculated
&ssay birds. In some instaices fecal naterial was token
from the colliccting panc end pleced in the driniia; weter
of each caye respectively.

ihe effective control of syucvivis, snd the oy to
meprningiul anolysis of the effectiveness of ¢ drus, rest
lercely with the soluticn «f the wethod of trsnsmlasion
of this disease. It wss with these rcols in view thict this
project was undertricen,

The mosquito, Aedes se yntl (Linn.), wes used in these

studies, bec~use it is known to be a vector of the virus
diseases yellow fever, denfue fever, and encephalitis.

Culex frtigens Wied., was used bec=muse of its willingness

to feed on chiciiens,



REVIEW OF LITERATUXE

Characteristics and Distribution:

An infectious disease of poultry, which is cheracterized
by involvement of the synovial membranes, was described by
Olscn et al. (1954) end Wills (1954b). It was described as
causing ruffled feathers, droopiness, pale or purple combs
and eniarged hocks, wing joints and breast blisters. There
is a greenish character to the feces as the disesase progresses.,
Olson et al. (1958) found that in laboratory tests inoculated
birds showed a slight swelling in the hocks four days after
inoculstion, Cover et al. (1956) states that internally 1t
causes anemia, enlnrged spleen, enlarged and mottled liver
and caseous or yellow chessy exudete in affected joints.

Sheltcn et al. (1957) sald an increase in leucocytes
and a reductlon of erythrocytes occured as the disease pro-
gre:ssed. He also stated tii:t welsht gains were reduced till
the dicease reecched & certnin stage at which dehydration and
emeciation would cruse & welght lozs, He further reported
that in the early steges of the disease splenomegaly occured
while later stages caused enlarged and pale colored kidneys
and greenish and/or enlarged liver, Sevoian et al. (1958)
observed thrt blood disturbances were present betwe:n five
and sixteen days post inoculation, and that the one lasting

or persistent symptom was the presence of cheesy material in

the hocks,



Madsen (1942) reported an arthritis in turkeys which
resembles the condition described by Olson et al, (1954)
and Wills (1954). Since the condition was different from
eny previocusly described he labeled it "synovitis". How-
ver, Wills (1954b) nemed the condition "infectious synovitis",
which 1s the term in general use in the litersture.

Sevolan et al. (1958) reports that flock mortality from
infectious synovitis runs around 3 per cent but morbidity
may be as high as 50 per cent. Olson ct sl. (1956) states
that he observed flock mortality at 5 per cent and morbidity
up to 75 per cent due to infectious synovitis. Wills (1954a)
reports that he observed the disease to csuse low morality
with morbidity running sround 20 per cent.

The disease has been reported in Texas a d Arkansas by
Wills (1954b); in the Delaware, Marylend, West Virginia
and Virginia erea by Coffin (1955); in Connecticut by Jungherr
(1954.); and in West Virginie by Olson et el, (1954).

Agent Involved:

Wwasserman et el. (1953), while working on the cultivation
of some strains of the chronic respiratory disease and turkey
sinusitis agent, found that after testing for bacterlal steril-
ity the agents still gave typical swollen hock responses.
Snoeyenbos and Olesiuk (1955) could not get the agent, which
was causing arthritis, to grow in tryptose, blood agar, Bacto-

PPLO broth end other agear medium:. Also tests for chronie



respiratory disease antibodies were ne;jative. Cover and
Galeta (1955) found that the agent, which was causing arth-
ritis, lived best in the yolk smc. They also discovered the
particle size to be from 1 to 2 microns. They observed

that the agent would 1ive 5 hours at 37° centigrade but only
1 hour at 56° centigrade., Olson et al. (1957b) found that
they had three pathorenic agents which caused infectious
synovitis, The viral and the Pleuro-Pneumonia-Like- Organisn
(PPLC) agent produced typical signs of infectlous synovitis,
however a third, and separate, agent was pathogenic only to
chick embryos. It was learned by Thayer et gl. (1958) that
the acrent he was working with would grow in tissue cells,
They were also able to store 1t at freezing temperatures.
Sevoian (195¢) also reported veriation among stralins of infect-
fous synovitis as well &s varied sensitivity to drugs. The
egent was propogated in a tissue culture, composed of‘Sinn-'
Saunders medium containing fragment. of chicken embryo tlssue,
by Wichmann et al. (1960)., ‘hey found that serial passes

of the agent, in tissue eulture, resulted in a modificetion
to a nonpsthogenic form between the te:.th and fourteenth
passage. It was also discovered that when blrds snowlng no
symptoms to original inoculetion were challenged, they were
resistent to a virulent culture of the agent. They were able
to keep the agent at -72° centirrade for 66 days.

Hale and Purchase (1931) cultured Staphylococcus pyogens




aureus from pheasants afected by an artaritis condition.
They felt infectiocn occured by bacteria entering; through an

open wound. Jungherr (1933) was able to culture Jstaphylococcus

aureus from turkeys affected with arthritis, Jungherr and
Plastridge (1941) reported that an avian staphylococcus caused
swellling in foot pads and hock joints but seldom in wing joints.
They also found swelling usually occured only on one leg.
Material in swollen joints would become hardened or solid

and would be orange in color, Bowness and Fahey (195l) report
a lameness in turkey poults caused by a stephylococcus,

PrLO was found to be the canse of a turkey sinusltils,
according to iMarkehm and ‘jong (1952). This sinusitis showed
symptoms somewhat sinmilar to synovitis. Clson et al. (1956)
felt thet the agent may be a riLC. They found the particle
size to be betwsen 0,2 and 0.5 micron in diameter. Testing
revealed the agent was not filterable and would not grow in
artificial media. They were able to keep a yolk culture 271
days at -20° centigrade. A differentiation between PPLO
synovitis and infectious synovitis was made by Olson et al.
(1957¢). The main difference is that in PPLC synovitis
there i: no caseous exudate, there ere more monocytes and
preforms in the blood, and the infection is not as severe.
They report that sinusitis rather then synovitls occured in
birds/inoculated intratracheally with rrLO synovitis.
Cﬁalquest and Fabricant (1960) grew a P10 around a culture



of Staphylococcus aureus. They later derived a method of

growing 1t without 5. aureus. They were able to isolate PrLO
from several laboratory colonies of infectious synovitis as
well as from field cases. When the FPPLO was inoculated into
chickens it gave a typical infectious synovitis response, They
also found the agent to remain virulent through seven passages
in artificial media.

Lecce ot al, (1955) felt that the agent was elther a
rickettsia or large particle virus. They reported the agent
to be unfilterable and range in diameter from 0.2 to 0.5 u.
They warned that rPLO 1s easy to confuse with a large particle
virus and state that Pi'LO is associated with arthritis in
other animels. Cover et al., (1956) indicated their findings
led them to belleve the agent is either a small bacteriunm

or large particle virus,

Control:

Olson et al, (1955b) found aureonycin end terramycin
effective in controlling the sprezd of infectious synovitis
but learned that streptomycin and penicillan were not e 'fective.
Lecce et rl1. (1955) reported thrt the infectlous synovitis
egents were more sensitive to terramyclin and achromycin than
to aureomycin, Munro et al. (1956) strted that aureomycin
wos an effective control for infectious synovitis if fed
continuously in effective quantities. Cosgrove and Coffin

(1956) found furazolidone to be effective if fed continuously
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In effective quantities, Shelton et al., (1956) stated

thet aureomycin was more effective than furazolidone fcr
controlling the disease. O0Olson et al, (1957a) stnted-that
chlortetracycline fed continuously at 200 gm/ton of fecd

would also control infectious synovitis. Shelton and Clson
(1957) found dihydrostreptomyecin sulfate was effective if
inoculated intramuscularly at the rete of 50 mg/lb. before

aigna of the dicease appeared. But they said it was ineffective
if delayed for four or more days after initisl cymptoms appeared
before trestins the flock. rfrice and Zolli (1958) discovered
that dietary calcium-phosphorus seemed to have some effect

in giding the maintenance of welght in birds alfected with
infectious synovitis. They found thet terephthslic acid appesr-
ed to have some effect in controiling the spread of

lesirns, Shelton et al, (1958) reported that chlortetracycline
was eflective 1n controlling infectlious synovitis, Shelton

end Olson (1959a) found that chlortetracycline wes more effective
when fed orally than when lnoculated 1lntraperitonealy.

Shelton a d Olson (1959b) discovered thst chlortetracycline

wasS more effective wher fed continuously at 1°0 to 300 gm/ton
of feed then when treatment was started four days after inocula-
tion, continued for five deys &nd then dropped. The latter

procedure was found to be ineffective.

Transmission and Infectivity:
Wills (1954b) reported that he observed no contact
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tranamission to controls, however, in a later experiment
Wills (1954a) observed cage mste transmission to 20 per cent
of the uninoculated controls. Two contact birds died 26
dsys from the time the first affected birds appcared in the
flock, and the last one died asbout 15 weeks from that tine.
Olson et al. (1956) observed that contact controls contracted
the disease from 25 to 80 days from time first affected bird
eppesred in the flock., Shelton and Olson (1959b) however,
reported that none of the uninocul: ted controls used in their
test contracted the disesse and all showed normasl weight
gains, Skamser and Seeger (1960) inoculeted birds with
synovitis agent number 1829, obtained from N. C. Olson,
by using the sinus and foot pads routes. The birds infected
via sinus ro :te showed grester tendency towerd infection of
cage mates than the foot-pad-inoculsted birds,

Wills and Delaplene (1955) examined 1,470 eggs taken from
e previously infected flock. One chick, 21 days after hatching,
was observed to heve synovitis. Olson et al, (1956) found
s possibility of transovarien transmission in some of their
work. 3noeyenbos and Basch (1958) found it difficult to infect
mat:re or egg laying birds. However, the did demonstrate
transmission of the diseasse, through the egg, in two cases,
Sevoian (1958) wes able to infect laying hens with infectious
synovitis and was successful in recovering the agent in the

egE8.
Wills (1954b) found he could not transmit the disease
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by oral, ocular or respiratory inoculstions. He reported,
however, that infection occired most’'y in birds 2 weeks

to 5 months of age. Later, research by wWills (1954a) un-
covered transmission by intratracheal and intracrop inocula-
tions of intestinal and cloecrl contents, taken from a bird
inoculated 7 days previously. The birds receiving intre-
tracheal inoculatlon came down with the disesnse while those
inoculated via crop were negative. Snoeyenbos and Olesiuk
(1955) stated that their material was more infective to chickens
than to turkeys. They rlso noted that L to 5 week o0ld birds
were the most s :sceptable. Olson et al. (1955a) were able

to obtain transmission by inoculating yolk material, from a
previously inoculated embryo, into the foot pad of a check
bird. They 21ls0 found that mucous from the traches of a chicken
was nore pcthogenic than the joint exudate. Cover and Benton
(1957) recovered the agent in the following tissue at one
time or egnother d ring the course of infection: duodenum,
rectum, liver, gall bladder, kidney, testes, ovary, trachea,
lung, ailr sec, cardlac muscle, skeletal muscle, keel bursa,
tendon shouth and mesentery. It was found in the liver,
spleen and blood from L8 hours to 10 deys post inoculstion,
Although they recovered the agent iIn the intestinal tlssue,
they rarely, if ever, found it In Intestinal contents, bile
or synovial membranes. Snoeyenbos et al. (1958) found no
difference in susceptibility, to infectious synovitis, in
chickens 23 to 104 drys old., They did find that the amount
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of agent used modified the incubation period. Benton and
Cover (1959) bled inoculsted chickens at L, 8, 2, 28, 32
and 48 hours after inoculation, 1his blood was then re-
inoculsted, intravenously, into unaffected birds., The birds
Inoculsted with Li~hour blood did not produce the infection.
Two of the three birds inoculated with {-hour blood sihowed
the infection. All of the birds were inoculcted intravenously.
A similer test where birds were inoculated intramuscularly
proved entirely negative. They found that the agent wgs
present ln the blood from the fourth to the thirteenth day
at abo 't constant virulence. They also learned that the
agent wes not present in the liver, blood, spleen, kidney,
overy, testes, or joint exuds-te after 52 days in chronically
affected birds., Olson and Shelton (1958) found that birds
at a;e 3 weeks were more suscepilble than those ace 5 weeks.
They also found the sinus route of inoculatlion to be less
effective than the foct pad.

It was discovered by Cassidy and Grumbles (1959) that
there wes a s8li-nt iLimunity in chickens which had once been
inoculated with a splenic s:spension of synovitis. Those birds

which did not come down were reilnoculated and agaln falled

to exhibit symptoms.

Mosquitoes as Vectors:

Hinshaw a.a cieil (1952) noticed a correlation between

incidence of infection a:d presence of mosquitoes, while working
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with staphylococcus in turkeys. They reported that one
area observed = decrea:se in Incidence of the disease folliow-
ing mosquito control operations, They also hinted et the
possibility of transmission throush open wounds., However,
Fahey (195L) found no mosquito correlation in his work with
stephylococcal arthri is in turkey poults.

Benton (1959) discovered thot cagemate transmission
occured in correl-tion with mite infeststions., In one crse
nine of the ten checl: birds contracted the disease. Ilowever,
in the two tezi: 1n whilch crre mate tranamisslion occured a
heavy mite infestatlion we: also noted. He also took fifty
mnosqultoes and allowed them tc feed on chickens whien had
been inoculated seven to ten days prevlious, He then macerated
snd froze ten of these mosa:1toes. Later these were inoculated
intec cusey birds to see 1f they were infective. The others
were allowed to refeed on assay birds flve days folliowing

initirl feediig. No transmission by mosquitoes were observed.
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EQUIPMENT

Chicken lestrainers
Two chicken restroinore vere constructed in order to
prevent the birds from moving 0> :nd ocnd disrupting the mos-
quitoes while they were fceding.

Basket t pe.-The restrainer consisted of a pilece of

plywood 5§ in.-12 in. which had a slit one helf inch wide
runnin’ de»n the middle from abo.t three iunches from the top
to four inches from t.e bottom. The plywood :as mounted on
four strips of lumber, two were 1 in.-1 in.-5 in. and two
were 1 in.-1 1In.- 12 in. Two hook screws vere placed 1ln the
plywood, abcut two inches apart at the bottom right of the
borrd. & wire basket (; in.mesh), shaped like a cone, was
fashioned 2nd the two ends soldered together. This basket
was then [rstenied to the pl;vwood with the smcll end to the
front, b placing tio bolts througi: the wvire mesh and ihen
throu 'k the 8lit in the btocrd, The basket was then held in
plece by atiaching inc nuts to tie screws beneath the board.
By loosening the wing nuts, the besket cold be noved back
ond ferth to fit the bird. Three sepesrate slzes of beshkets
were u:ed to acccmodate the bird as 1t grew. The chiciien
was plsced head fir:st into the cone ond 1ts feet were placed
between the t:0 screw hooks. . wire s:ring was attached to
one hook, wrajsped arcund the ciiiclon's legs, and then secured

on the other hook. It wcs de:irable to [rsten crncther opring
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on the side of the basket, run the sprin: between the chickens
legs, nnd then frsten it to the opnosite side of the basket.
This prevented the bird fronm slidins out of the brsket,

Spring type.-The "flocr'" of this restrainer weas = board,

% in.-8 in.-12 in. This board wes mounted on four pleces of
lumber, two were 1 inzl ine8 in. and two were 1 in.-1 in.12
in. Two hook screws were located in the "floor", avcit two
inches apart at tlic botiom right o: the board. Two "eye"
screv's were placed on the left henl side of the bosrd. OCne

wes placed abort 3ix Inches iIrom tne boitom snd two inches from
the left side., The other was placed sbout fcur inches from

the bottom and three inechcs from the left side. Iwo more hook
screws were nlaced in the board; one two inches from the right

and six incues from the bottom, a:d the otier two inches from

trne right edge of tiie boara ».d t .ree inches from the bottom.

" mn

A smnll l1lini, lignt weipgnt chaain was attached to sach "eye
screw, 4 wire spring was zbteched, to the middle of each
chain, in :uch & wa; as to cre:zte a sleck in the mi.diec of
the chain. A chicken was laid on the board =nd its legs were
placed between the hook screws on tiec bottom of ti.e board.

A wire rorin; wrg then fastened to one hock screw, wrae .ped
rrcund the birds leps zad stteched to the other hooil screw.
Tre chains were iiien pl:-ced over the bird snd attached to

the hook screws on the op-osite side., Tiae chain was kept

taut by the sprin; incorporated in 1it. Ihiis restralner proved

less satisfactory than the basket t;pe, 28 birds were ablie to
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"wri-~le" out from beneath the chail s.

Mosquito Cares
Three types of crges were used to contrin the wmoscuiltoes,
The culture crre wos a larce strretire vhere the laborstory
culture wes maintained., The feeding crge was utili.ed for
holdin~ mosquitoes wilch were bein; fed or refed icr a parti-
cul r test. The holdine certon w s a device used to contain
the mosgnitoes for uce at a later date.

Cult 're Crpres.-This cage was 3 ft.- 3 ft. square, The

frame was constructed of twelve 2 in.,-2 in.-3 ft. boards.

The top, tvo side and back were covered with clecr polyethylene
plastic. The ple ‘tic wes held in plsce by strips of pliboard,

# inch vide and three feet long, The bottom was covored by
three foot squ-re piece of plywood, The cave front was composed
of a six iInch strip of plywoed vhich r n zro nd the outer edge.
It was fastened to the frane by smell finishing neils. Then

n separate piece of plyood, to feet el nt lnches squeare,

wrs [ratened to the ix-inch strin by bclts and wins nut: .,

In the right ce:ter of tie Z It.-{ in. board was ¢t an & in.-
12 in. hole., This hol: was surrounded by a ciieesecloth "sleeve'
The "slecve" wes Trstened by plywood strips tacled zround

the hole. A flo» of clear plastic, whieh covered the hole, wes
tacked on the inside, Another hole, I in.- 6 in., was cut

in the uprer left nand corner, Over thic hole was fltted

~ plece of windcw gl-ss. The (l#83 wes held 1n place by
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strips of plywococd.

Inside the cn ,e therc was a hectl.as bar and & thermo-
stat to lkecp the temperat e at 80°.. A porceluin pan filled
vith water was placed beneath the he:ting ber, and s towel,
which ncted as o wicl:, was hun;; from the crze top 1ato the
pan. his kept the hwunidity between 70 and 90 per ceat.

Tuo batter;y Jjers were piaced in tie crge for oviposition and
lorv:1l developnent., lie lorvie vere fed finely preund dog
biscults., A petrl dich o raisins were placed in the cr.e
for the adult males, alsc used was a petri dish in which a
cotton pad wes soried with a ten per cent noaey solution.

feeding Coars.-he frc.e was constructed of four 1 in.-2

in.- 1 ft. boards. The ton wes covered with clesr pl stic,
the bottom and brc. with one foot square plyucod, the front
with ¢ {ine :iesh wire screen, and either side was provided
with a checsecloth "slzeve'". (e sleeves and pl: stic were
heid down by strips of plywood % in.-11% in. The »lywood
wes tecred down by suixll ceorvpet tecks. omall stanle nails
were used to taclk down the screen.

iflolding Contsiner.-This aonprratus wrs slmply a one-

gallon ice cresm carton. The top was corpletely cut awey and
1t was fitted insteed oith a plece of clesr plastic. wo
i-inch holes were then cut in the plastic, One hole was
fitted with a cori, the otner was covered with a smsll square

of fine mesh nylon cloth., In the bottom of the contalner
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was cut a hole, just large enough to hold a tin ri1ll box
snugly. There was a piece of paper towel crumpled up in the
P11l box, This towel was kept moist with weter for mosquitoes

to drink. .aisins were sal:so pliced in tiie carton.

fisplrators

Straight tube aspirator.-4 piece of fslass tubing, six

inches long, wes fitted, at one end, with - piece cf line
mesh nylon cloth. This cloth wns held in place by a plece
of plastic tubing which ritted over that end of the glass
tube. The plastic tube was placed in the nouth and ile
riosquitoes were sicled up 1In the glacs tube.

ilecentacle espirator.-liis aspirstor consisted of two

pleces of "L" shnued glcss, cori stopper, ten iaches of rubber
hose (% in. diemeter), plrstic vial, square of fine me:zh
mylon cloth and 2 »ubber brrnd. .wo holes were bvored through
the cork to zccomodrcte the two ¢lass tiibes., At the visl

end of cne ~lass tuhe, the nylon cloth was frstencd by merns
of the rubber brnd. n the otlier end of tiils tule llie rubber
hose wets forced o:. The cor: uss tien fitted in tihc vial,

The rubber hose wes pleced in the routii and the riosqultoes
were cucked up throurh the other rlass tube, aud into thae vial

- N 1.
where they were retainzd. It was not necessery to keep suck

ing to keep the mosquitoes in the vial.

Cages For Birds
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Two separate roc..s :cre set aside for birds used in
o

synovlitis woriz, Rcom one (1) controined twelve all metal
cces geeil of wilch was supplied witn an individucnl alr
supnly as well «s food and wrter. [licse cr c¢s had a hesvy-
wire [lccr. 3irds placed in one of these crres were corpletely
isclated from tiic birds in t.e otier cores in the room., loom
two (2) pcusecsed tielve cares nlso. e top rnd bre.. were
made of she t netel wiiile toe sides c«nd front were o vy
wire. ro:pings pans were ploccd nder the cuics in beth
rooms, A two leyered battery wrs olso present in tule room,

Birds plrced in co:es in this rocm were not isolated as far

as alr circulrtion wos concerned.
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PROCETZDURES AND TECHHI.liS

Aedes aegyptl (Linn.) Interrupted Feeding Tests

Test One.-This test was an attempt to obtain mechanical
transmission of the disease by using six-week old birds which
had been lnoculated ten deys prior to feeding. Hesults of
the next four tests are outlined in table one,

All birds used were five-weeks old, April 27, 1960.

On thet date, three birds were inoculated intramuscularly
(I.M.) with 0.6 ml. of splenic suspension oi synovitis
agent in tryptose broth.

The spleens of birds, which had previously been inccuaiated
with synovitls agent, were harvested during autopsy. These
birds all showed clinilcel symptoms of synovitils,

The area to be inoculeted was plucked of fecthers and
disinfected with zinc chloride. A sterilized syringe and
needle were used to administer the meterisl. The I.H.
inoculations were always made in the leg. This proceedure
wes followed for sll inocculations in all tests described
in this paper,

Ten deys lapsed frcm the time of inoculation till the
day of initiel feedin:. on May 7th. On this date the 1lnoculated
birds showed ruffled feathers, enlarged hocks end an unwilling-
ness to stand and walk.

Fifty mosquitoes, both male and female, were captured

from the culture cage, in the receptacle aspirator, and



22

placed in the feeding cage. An inoculated chicken was fastened
in one of the restrainers, Its feet were then inserted through
the sleeve on the side of the feeding cage. The sl eve wes
then tucked aro'nd the chickens legs to prevent tihe moscultoes
from escaping.

A large two-buldb flourescent lamp was placed over the
cage to provide adequate light for feeding. The temperature in
the room was meintained at about 750F and the humidity viried
from 20 to 50 per cent. These conditions were maintained for
all tests involving feedlng of Aedes mosquitoes.

Four mosquitoes were all that fed initlally. These
mosquitoes were removed from the bird st wvarious staces of
feeding. A rubber rlo e wes worn on the operstcrs hand and
this hand wes inserted in the other sleeve. Thils hand
manipulated the streir-ht tube aspirstor which was used to
remove the mosgﬁitoes. The four mosquitoes which fed were
placed in the feeding cege. Immediastely two clean b6-week-
0ld birds were inserted in either side of the second feeding
cage. These birds were left in the cage overnight. The
following morning one of thie four mos . uitoes was full
engorged,

The clean or uninoculated birds were removed and pleced
in on isolated crge in room 1,

Helther of these birds showed any external symptoms at
the end of one month and were destroyed.

Test Two.-This test was also an attempt at mechanical
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transmission, however these birds were 1inoculated 13 days
prior to feedln as opnosed to a ten dey lapse in test one.

Those birds inoculated in test one were used in this
test also. Thirteen days passed from time of inoculation
till Mey 10th, the time of the initial feeding. The inoculated
birds were well down and apparently very sick. Swollen hocks
were quite noticeable. The birds were also listless and
reluctant to move.

Fifty mosquitoes of both sexes were agein captured,
with the receptacle aspirastor, and pl ced in a feeding cage.
One of the inoculated chickens was placed on a restrainer
and 1ts feet were introduced into the cage, through the
sleeve, Twelve partlally engorged femanles were captured,
by the method described in test one, and placed in a second
feeding cage. Two unincculated 6-week-0ld assay birds were
immediately placed in restralners and fed, over night to
the twelve ceptured females. 3ix of the twelve refed during
the night. The assay birds were then placed in a cage in
roors one (1).

After 2 period of one month no external symptoms were
obzerved and the birds were destroyed.

Test Three.-This test utilized seven~week o0ld birds

which were incculated seven days prior to feedins. This was
the third attempt at mechanicesl transmission of the dlsease.
On Mey Lth, 1960, three six-week old chickens were

f{noculated intravenously with 0.5 ml, splenic suspension of
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synovitis. The prepsration of the inoculum was ldentical
with that explained in test one.

Seven days [cllowing inoculation a bird which showed
external symptoms of synovitis was fastened in a restrainer,
Its feet were then placed throurh the "sleeve" of a feeding
care In which fifty mosquitoes had been previously ploced.
Nine femcles were removed from the bird, et various stages
of feeding, and were placed in a second feeding cage. Two
uninoculeted, 6-week old assay chickens were fastened in
restrainers and theilr feet introducted in the cloth sleeve,
Following overnisht feeding, six of the nine femnles had
refed. The assey birds were then removed and placed in an
isolated cage., No external symptoms of synovitis was observed
following a month incubation period and the birds were
destroyed.

Test Four.-Thls test employed seven-week old birds
which had been inoculated ten days prior to the time of
feeding. This was the lest test at attempting to obtain
mechanical trensmi=slion of the disesss.

Chickens which had been inoculsted for the third test
were also used in this test., Ten days lapsed from time of
inoculetion to day of initial feeding.

On May lith, fifty mosquitoes, both male and female,
were captured and placed in a feseding csge. /n inoculated

bird, which showed external symptoms of the disease, wes
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Placed in a restrainer and its feet inserted in the cloth
slecve. There vwere thirteen females wiich partially fed initi-
ally. These mosquitoes were removed from the bird and

placed 1n a separste feeding cage. Immedlate y two seven-week-
old uninoculated birds :ere placed in restrainers and their
feet fitted in the sleeves of tne second feedl.g ca e. .ifter
overnight feeding, nine of the original thirteen had refed,

The two assay birds were then placed in a Horsfall unit for
observation. 3ince nelither bird showed any external symptoms

at the end of one month they were destroyed.

Aedes segypti (Linn.) Refeeding iests

Series Cne.-The birds used in this series were four weeks

old when inoculated. There was a time lapce of 48 hours

from inoculation till mosquitoes were allowed to feed., A

series of refeedings were conducted at 0, 18, 26, 48 and 67

hours following initial feeding., The refeedings were conducted

on assay birds in en attempt to obtain transmission. The

results of the following six tests are presented in table two.
All the chickens used in these tests were four-weeks

old September 7, 1960. On September 10th three chickens

were inoculated I.li. with 0.3 ml. splenic suspension of

synovitis agent. Thls inoculum was preprcred as described

in interuppted feeding test one. The remainder of the material

was frozen, at -72°F, for future use. The inoculated birds

were placed in a cege in room two (2).
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Two hundred and fifty moscuitoes of both sexes were
aspirated from the culture cage on September 12th, and
placed in o feeding cage. Two of tie inoculrted birds were
placed in restrainers and their feet inserted in the cloth
sleeve, one bird at either side of the cage. Tne lights,
temperature and humidity were handled as described in inter-
rupted feeding test one. MNeither of the inoculated birds
showed external symptoms of synovitis, so 0.5 ml. of blood
was teken aseptically from the heart of each and inoculated
intravenously into two check birds. These birds were also
placed in a csage in room two (2).

After the mosqultoes had fed for three hours all but
elghteen females and twenty-two males were removed from the
feeding cage by means of the straight tube aspirator. The
mosquitdes which were removed were plrced in an ice cream
carton and stored in tiie large culture cage. The 1lnoculated
birds were removed and placed in thelr original cage. Two
clean birds were then placed in restrainers and fed to the
forty remsining mosquitoes, using the proceedure described
earlier, These chickens, which remained in the restralners
for twelve hours, were then removed and placed in a cage in
room two (2). It was observed that fourteen of the eighteen
females hacd refed. The feeding cage was then sesled off, using
a plastic cover, and COp2 was introduced. The dead mosquitoes

were then taken outside and brushed out on the ground., This
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procedure was used to destroy mosquitoes following each
test in this series,

At elghteen hours past initial feeding thirty mosguitoes,
with eleven females, .ere remcved from the holding carton,
by means of a straight tube aspirstor, snd placed in a feed-
ing caze. Two test chickens were strapped in the restrainers
end their feet placed in the feeding cege through the cloth
sleeve. After five hours the birds were removed snd placed
in a cace in room two (2).

At twenty-six hours after initial feeding thirty mosquitoes,
with fourteen females, were taken from the holding carton
and placed in the feeding cage. Two clean birds were again
introduced intoc the feeding cage, as deacribed in the eighteen-
hour test. At the end of five hours these birds were removed
and placed in a cage in room two (2).

The forty-eight hour test was conducted like the last
two. This time however, twenty mosquitoes, with eleven females,
were placed in the feeding cage. Jeeding time wes agaln five
hcurs. The two clesn chickens were removed and placed in a
crge in room two (2).

A sixty-seven hour test was the last run in this seriles.
Eighteen mosquitoes, with eleven females, were placed in the
feeding cege sixty-seven hcurs after initlal feeding. Two
clean birds were fastened in the feeding csge and left there
for five hours. The birds were then removed and placed in a

cage in rocm two (2).
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During the thirty day observation period no change
was noted in any of the test chickens. The net result wes
no effective transmission and all birds were disposed of

on October 20th.

Series Two.-This series allowed a T--hour lapse from

inoculation till time of feeding. FMive-week o0ld birds were
employed for tuis purpose. A given number of mosquitoes
were then refed, at 0, 2, 48, 72 and 96 hours after initial
feeding, on check birds,

On September 16, 1960, threc five-.eek o0ld birds were
inoculsted intramuscularly with 0.3 ml. splenic .uspension
of synovitis.

Two hundred and fifty mosquitoes, of mixed sex, were
captured and plaeced in a feeding cage on September 1Gth,

411 three inoculeted birds were fed to these mosquitoes for
one to one and one half hours apiece, The inoculasted birds
were then returned to & cage in room two (2). Two weeks
later, =t necropsy, all three of these birds showed clinical
symptoms of synovitis. All but thlirty mosqultoes were removed
from the fesding cage to the holding carton. Of this thirty,
fifteen were fermisles. Immedlately two clean birds were fed

to the remaining thirty mosquitoes. These birds vere left

in the feeding cage for fourteen hours z:d then removed to
room two (2). All check birds used in this series were five-

weeks old September 1., 1960.
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Twenty-four hours following initial feeding, fifteen
females and some meles were captured, from the holding
carton, snd pl-ced in the feedin; cage. Once a;y=in two check
birds were used for these mosquitoes to refesd on. <ihe
refeeding time was nine hours, after which the check birds
were removed to room two (2),

Twenty mosquitoes, eight of waich were females, were
caught fro.: the holding certon end transfered to the feeding
cepe., Then forty-ei;sht hours post initial feoding, two clean
chlckens were Introduced in the feeding care., After a feeding
tire of nlneteen hours ti.ese birds were removed nnd trensfered
to room two (2).

In the seventy-twc hiour post initisl feeding test,
fifteen female mos ultoes were present out of a captiured
number of twenty, These mos vitoes were remcved {rom the
holdin¢: carton. Two clean birds were placed in the feeding
cege, as before, and removed seventeen hours leteci's They were
then relocsted in a cage in room two (2).

In the ninety-six hour test, seventeen mosquitoes, with
thirtecen fercles, were removed from the holding carton rnd
transfered to the feeding cs.;e. These mosquitoes were allowed
to refeed on two clern birds for a period of six hours,
after w ich the birds were removed snd placed in a case in
room one (1).

None of the birds used in any of these test showed any
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external symptoms of synoviti:s at the end of the thirty
day observation period.,

Series Three.-This series, using six-week old birds,

allowed 96 hours between inoculation of chickens ond initial
feeding of mos. uitoes on these chickens. Check birds were
refed to a given number of mosquitoes at 0, 24, L&, 72 and
96 hours following initial feeding.

Three six-weck o0ld chickens were inoculated I.N. with
0.3 ml. splenic suspension of synovitis on Leptember 22,
1960. All these birds developed typicesl symptoms of synovitis.

Approximately two hundred mosqgultce:s of both sexes were
captured from the culture coge and placed in the feeding cage
on the 26th of September. Each inoculated bird we: fed to
these mosquitoes for a period of eight hours. In this series,
Linedlate, 24~, L6-, 72-and 96-hour refeedin: tests were run.

The immediste test employed fifteen females out of =
total of thirty mosquitoes retzined, after the b 1li: of the
rnosquitoes had becn rerov:d to tiie holding carton. :galn
two clean check birds were used and removed at the end of
twelve nour:s, The check birds were then bended with metal
wing bands and placed in the cese In room 2 with those birds
used in a similar test in series two. The chickens used in
these tests uere six weeks old, September 21, 1960.

For the twenty-four hour tect thirty-three mosquitoes,
including ten femsles, were utilized. These mosquitoes were

removed from the holding carton and pl ced in the feeding
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cage; as previously described. Refeeding time was ten hours,
after which the two check birds were removed, banded and re-
located in room.2 with two bird: used in a similar test in
serles two,

Forty-eight hours following initial feeding thirty
mosquitoes, with fifteen females incl:ded, were deposited
1n the feeding cage and allowed to refeed on t.o clean birds
provided for that purpose., These birds remained in the
restrainer: for eighteen hours, then removed, banded and
placed in e cage with two other birds in room 2,

f'or the seventy-two hour tezt seventeen females out of
a totel of thirty mosquitoes, were allowed to refeed on two
chickens for eisht an? one half hours, These birds were then
removed, banded and transfered to room 2.

Nineteen of the twenty-five mosquitoes used In the ninety-
six hour test were femesles., They were allowed to refeed on
two check birds for eighteen h.urs, After feedin:, the birds
were remcved a:d pl:ced in a cage in room 2.

It was observed, from the generasl sppearance of the
meosquitoes tiet in the inltiesl feeding few femaies fed to
repletion, This mey heve been due to a2 drop in room tem-
persture because of furnace trouble. A& poor refeeding was
observed for tiie twenty-four and forty-eight hour tests for
o 8imilcr reason. Xone of the check birds developed externsl

symptoms during the thirty day observation period.
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Series our.-Inoculated eight-week old birds .ere allowed a

120-hour time lapse before being fed to captured mosquitoes.
Check birds were thun used for refeeding purposes at 2, 48,
77 and 96 hours following initial feeding.

The eleven birds used in this test were seven weeks old
september 21, 1960. Three of these birds were inoculated I1.M.
with 0.3 ml, splenic suspension of synovitis on _eptenber
29, and placed in a cage in room 2,

On October lLth, 250 mosguitoes, of both sexes, were
captured from tne culture ccge rnd trecazfered to the feeding
cage, Thoze birds inoculated on the 29th were fed to the
nosquitoes for s perlod of six hours. The lnoculated birds
were then removed from the feedin. crcge. All three of these
birds leter developed clinicel .ymptoms of s;novitis., The
entire number of mosquitoes were removed following feecding
and lntroduced into the holding carton for use in thils series
of tests.

Twenty-four nours followins initiel feeding forty mosquitoes,
including eihteen females, were taken from the holding carton
and replaced in the feedin: capze. Two clean chickens were
introduced into tne feedlins cige and were fed upon for six-
teen hour:., The birds vere tlien removed co1d placed in room 2.
The moscultoes were killed in this series, 1ln the manner
described in series one.

Once again forty mosquitoes, with eighteen females,

were used for a refeceding test. This test wes the [B<hour
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test. Two check birds were restrained and placed in the
feeding cage. rfollowing a seventeen hour refeeding period,
these birds were removed and placed in room 2.

At 72 hours following initisl feeding forty mosquitoces,
ineluding twenty females, were allowed to refeed on two check
birds., After sixteen hours these birds vere teken from the
restreiners and locked in a cojc in room 2.

Yor the 96-hour test twenty-cne females, in ¢ group
of thirt: mosquitoes, viere transfered to the feeding c: e
and refed to two tezt chickens. Seventesn hours later the
birds were removed and placed in room 2.

None of the check birds showed any clinical symptoms of
synovitis and were destrc:ed after z thirty day observation
period.

Serics Flve.-A six day time lapse was allo ed from inocu-

lation t1l11 tihe birds were fed to tiie copt.red rmcsquit es,
Check birds were used for tue refeeding of a given number of
mosquitces at 0, 2, 48, 72 and 96 hours following initirl
feedingc.

Three elght-week o0ld birds were inoculated I.l.. on Ccto-
ber 6, 1960 with 0.3 ml. spienic suspension of t.e synovitis
agent. Ten other birds the seme =2pe were set aside for use
in thls series.

On Cctcber 12th aperoximately 200 mosquitoes, of both

sexes, were trapped from the cult re cage and transfered to



35

the feeding caye. Those birds inoculated on the sixth were
fed in shifts of three hours to the centiured mosq itoes.

After feeding was ccmplete the birds were placed in room

€ and 11 but thirty mosquitoes were transfered from the
feeding cage to the holding carton, for use in tnis series

of tests., Immedlately two check birds were fed to the fifteen
remaining female mosquitoes. Twelve hours after refeeding -
began the birds were removed, banded and put In a care in
room 2.

The twenty-four-hour test utllized forty moscultoes
of which twenty-four were females. Two clean birds were
agein used, and after sevente:n hours were removed nd
handled similar to those deccribed above.

Fort -eight hours after initinl feedling twenty-four
femnles a..d sixteen wcrles were transfered to the feeding
cage for refeedin:. The two birds used were removed after
sixteen hour:.

™ fteen femamles a'd ten males were used for the 72~
hour tezt. Fseding time here wves elghteen hours, The ascey
birds were arsin caj;ed in room 2.

A period of one month was allotted for observation
of the check birds. During that time no bird exhibited
eny external symptoms of synovitis,

3eries Six.-A seven day lapse in time wes allowed from

inoculetion of the three birds til. they were fed on the
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captured mosquitoes. Assay birds were refed to a given num-
ber of moscultoes at 2L, 48, 72 a.d 96 hours following
initial feeding.

ileven chicks, three-weeks old October 12, 1960 were
set csiie for use in thls test. On Cctober 1lth three of
these were inocul-ted with 0.3 ml. splenic suspension of
synovitic,

0n Oct ber 18th approximetely 250 mosquitoes were cep-
tured in the culture ccpe and removed to the feeding cage.
The ‘nree incculrted birds were fed to these mosguitoe: in
shifts for a totrl of twenty hours.

FPor the twenty-four hour test seventeen females o :d
thirteen males were used. 7The feedin; time wes sevc..teen
hours. Two clean birds were used snd tuen caged in room 2,

The forty-eight hour test utilized ninetsen i'en:les and
eleven r. les, This time tie two check birds were restrained
for ei;.iteen hours:, The birds were then placed in roomn 2.

For botn tne 72 and the 96 hour tests twenty-five females
were present in the feedirg cege. Refeediug time for b th
tests was abo t sixteen ho.rs. All four ciieck birds were
caged in room 2 followlng feedin: .

The inoculrted birds used in thls series railed to
develop clinical symptoms of synovitis. .t necropsy ac
lesicns were observed. This mey have been due to the prolonged

freezing period which the agent endured before use. lione of

the check birds developed any smyptoms and were destiroyed at
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the end of thirty days,

Aedes aegyptl liaceration Tests

Series One.-In this series a ten-dey waiting period

was allowed from time of inoctlction tili the birds were
fed to crptured mcsquitoes., A mu:ber of mosqgititoes werec
macerated and inoculated into two chieck birds ct 5, 7, 11,
13 end 17 duys following initial feedins;, The results of
the next two series of tests nre recorded in table three.

Cn December 1, 1950 3 thre:-week old chicks were inocu-
lated I.M, with 0.3 ml. splenic suspeusion of synovitis,

Ten days later all birds showed clinical s;mptoms of
Infectious synovitis, Two of the:-e birds were strepnred
in restreiners a:d their feet placed in a feeding c:ge. Prior
to thi:. time L00 mosquitoes, selected at random from the
culture c-ge, had besn introduced into the feeding ccie,
The lights, temperct re and huridity were rieintained as
described in interruped fesdil:n~ test one. The mosquitoes
woere allcied to feed for eighteen hours. The birds were
then renoved a:d renlaced in their ca;;e in room 2. .11
engorged female:s mos:uitoes were taken from the feedin: cege
and placed in ¢ ho’ding ccrton., This carton wss then set
in tae culture cage to meintain optimm temperature a:d
hrmidit conditions. Thne rest of the mosquitces were destroyed

by the method descrived in serles one of the Aedes refeeding

test.
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Five days following feeding eight mosquitoes were
esnirated from the holding ecarton by a receptacle aspirator,
The hose lesdin~ from the COz tank was placed over .the glcss
lead-1in tube of tl.e aspirator. 4 slow stream of COp was
then run throurh the tube into the reccntacle and out through
the mouth pisce til® a2ll the riocsquitoes were dead. Tie CC»o
tank was then disconnected. lNext, the receptacle wrs removed
from the aspirator =nd the mosquitoes were dumped into a sterile
gless homogenizer and 1.5 ml. o sterile tryptose broth waos
added ss a carrier., The mosquitoes were macerated and the
suspension then poured in = small sterile vial. .

Two checlt birds vere immedi~tely inoculated I.ii. with
0.3 ml., of t:ls saspension and locked in a care in rocm 1.

Seven days from initlal feedin~ eight more mosquitces
were teken from the uolding csrton, killed, macerated and
placed in a suspension as described above. Once again two
birds were inoculnted 'ith 0.3 ml. of this suspen:ion.

This procedure wrs repeated ct eleve.., thirteen cnd
gseventeen dr s followin: initicl feedins. In 81l casss
eight femsles and 1.5 ml. of tryptose broth were used for
making the suspension. The check birds were always lnoculated
intramuscnl-rly with 0.3 ml, of the mixture,

Ten birds, three-we:ks old on November 30, 1960 were
set aslde for this series of tests.

Ccn February 27, 1961, all the birds used as check birds

were destroyed. None had sinown any symptous of synovitis
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during the thirty d:-y observation period.

Series two.-In this series a four day waiting period

vas employed from inoculation til: feeding. 4 glven number
of rosquitoes rvere then 'wmcerested and inoculated into two
cleen birds on the lth, 6th, 9th, 13th and ~1st days following
feeding,

On February 22, 1961 three, threc-uveek old birds were
inocul-ted i:ith 0.3 ml. splenic suspension of synovitis
eret. These were then plnmced 1n a sice cape in roo.a 2.
Fifteen birds, of the same n;e, were isolated for use in
this serie s of tests.

Four days following, inoculatlon 20 mosquitoes, 150 of
vhich were femeles, were‘placed in & fecdi g cage. These
riong ltoes vere capt 'red from the cult:'rc cage b; using the
recentacle aspirastor. Two of the inoculated birds showed
ruf'flecd lfeathers and listlessaiess but no swelling. <Y..ese
birds were stra—-ped on restrainer:z and their feet introduced
intc the feeding cage. After eighteen hours the birds were
removed ~nd 85 cncorged females were asplirated and placed
in & holding carton.

Cn }erch lith, four days after feedlng, eight females
were removed from the holding carton, These mosqultoes were
r1lled end mecerated by the metinod described in series one
of Aedes maceration tests. These mocquitoes were biended
with 1.5 ml. of stecrile tryptose broth. Three clean birds

wvere then inoculeted I.l, with 0.3 ml, ¢f this suspension,
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and locikked in & side cege 1n room 2, 'This Bame procedure
using the ssme quentities or ingredients, vas repéated on
the 6th, 9th, 13th, a:d 21t days following initial feesding.
Three days after initial Teedlig all turee inoculsted
birds developed t-pical external syimtoms o ‘nfectious
synovitis and were destroyed. lone of the clean c.iieck birds

developed any exlternal symptoms of synovitis durin; the thirty-

day observation period,

Culex fatigans laceration Tests

A four-dey welting period was allo ed from time of inocu-~
lation till tir.e birds were fed to ceptured mosquitoes., 4
given number of mosquitces were maceruted a .d inoc1lrted
inte two ass~y birds on the 2nd, 3rd, 7th, 9th snd 15th
day follo:ing inoculation, :tesults of these tests are out-
lined in table four.

An intrarmscular I.M, inoculation, i 0.3 ml. splenic
suspension of synovitis, was given to three live-week old
c ickens on Merch 9, 1961, Ten other birds, also :ive we:ks
0ld l~rch 9th, were isol: ted for :se as ciieci birds in these
tects.

four deys followlng inoculatiun two of the inocul:sted
birds were restrained and fed to 200 mosquitoes, which had
been captured from the culture cnre. The birds showed no
external symptoms of infectious synovitis. After eighteen

hours the birds were retracted from the feeding cuge nnd re-
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moved to room 2. i1l the engo. ;jed females were then scpirated
from the feedlng crre s£1:d placed in a holding certon. On
the 2nd, 3rd, 7th, and 9th day following feeding four moscuitoes
viere kllled and macerated in 1.2 ml. of sterile tryptose
broth br the meti.od descri.ed in Aedes mrceration test one,
In eaci: instruce 0.5 ml. of the s spension wac inoculated
I.}. in two clieck birds, These birds were all placed in
saparaté cages by dates in room 2, On ierch 28th, fifteen
days after initial fe:ding, eight female moscuitoes were suspendec
in 1.3 ml. of sterile tryptose brocth, rnd then 0.5 ml. <! the
s spension was Inoculsted In two checiz blrds, These birds
were zlso placed in roon 2.

The three inoculrted birds later developed tynic:1l
externs” symptons of synovitis. Autopsy revenled the presence
of eilerred s leen and tiie cheesy exudate in hocks. HNone of
the checit birds developed any external symptuins of synovitis

& 'ring the thirty-dey observetion ncrlod.

J

Cage linte Transmnission Tests
This test utilized six-eceix old birds, ten of :hich
were inocul-ted ~nd 22 w-:ich were used as contact ussay birds.
The obiect was to plrce the inocul-ted and clean birds in
very close contesct to determine 1f contoct transmission
would occur. "“he res:lts of the next four tests are outlined

in table five.

Test Cne.-All the birds uced in this test were six-vweeks



L5

0ld on July 27, 1960. Ten birds were inoculated I.li.

with 0.5 ml. splenic suspension of synovitis on July 25th.
Five of these were placed in the upper level of the battery,
the other five in the lower level. Sixteen uninoculated birds
were then Iinserted into each level of the battery. .ix cther
clean birds were plroced in a side coje to act as controls to
check ti.e possabllity of alr trensmission. Both the battery
and side cages were located in room 2, and all tests éoncerning
transmission to cage mates were run in this room. The inocu-
lated birds were mrriked with metsl wing bands. The first of
the inoculated birds dled on July 31st, one died on August
2nd, two on the Lth, four on the Tth and éne on.thé 10th.
These nine all showed externsl symptoms and interqal leslons
characteristic of infectious synovitis. One inoculated bird
did not develop symptoms. The last infected bird died on
Augu:st 10th, The observation period was thirty days long,
sterting on /‘ugust 1Cth. One cleen bird died on August T7th
but showed né symptoms or typical leslons at necropsy. Autopsy
report for this bird indicsted it had been badly pecked.

On August 10, three check birds died. Two of these had no
Jesions or typical characters at autopsy. One, however,
showed a slightly enlarged spleen. Thea on the 15th of

August a check bird died whose only observable _.eslions were
pecked comb, On tke 19th a check bird died which had a
slightly enlarged spleen and breast bllster. A cheesy exudeate
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was found iIn the hocks. The spleen ©f this bird wes removed
(aseptically) and frozen for future use in two challenge birds,
Two more check birds died on August 26. One bird showed only
wounds left by pecking, the other was pecked around the comb
and head but also showed slightly swollen hocks. The last
birds to dle was on August 28, and they showed slightly
enlarged spleen and hocks. No cheesy exudete was found in
the hoeks. The twenty-three other check birds kept in the
bettery were destrocyed on the tenth of September, after exhibit-
ing no external symptoms of synovitis during the 30-day
observation period. None of the =ix birds kept in the side
cage developed any external symptoms and were destroyed
with those living in the battery.

The results were complicated by overcrowded conditions
and pecking. Some birds were very badly pecked and others
had enlarged hocks which may have been due to "knocking-
around”" inside the cage. This crowded condition was main-
tained in order to assure close contasct of the lnoculated and
check birds. A splenic suspension was prepcred from the
bird which died on the nineteenth of August and 0.5 ml,
inoculated into two chcek or challenge birds. Neither of these
birds developed typical symptoms durlng the thirty-day observe-
tion period.

Test Two.-The birds used in this test were ot as crowded

as those used in test one. Also younger birds ere used to
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reduce deaths due to pecking.

All the blrds used in this test were turee-weciia old
November 16, 1960. Twenty of tuese birds were inoculsted
I.M. with 0.3 ml. splenic suspension of synovitis, Ten of
these blrds were placed in erch of the two levels of the
battery on Hovember 18th. 3ix check birds were added to each
group of inoculsted birds.

The 1l-st inoculcted bird died on December b6th. 4ll
inoculated birds showed typical external symptoms of synovitis,
The twelve test birds were then observed for sixty days from
the time the last lnoculated bird died. MNone of the twelve
birds showed any external symptoms of infectious synovitis
d:ring this time,

Test Three.-Slde cajes were used in thils test beca: .e in

the battery water ond feed pans were not located to allow
the birds to defecate in them. Young birds were used and
relatively crowded conditions were employed for this test.
Twenty-eight birds, three-weeks old November 30, 1960,
were used in this test. Twelve of these birds were inoculated
on the 25t of Hovember and equally'distributed in four
sidé cages. Four clean birds were placed in each side cage
with the three inoculated ones, &ll the inoculated birds
were marked with metal wing bands.
The last inoculeted bird di:d on December 1l7th. All
the banded birds showed tipical external symptoms of infectlous
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synovitis. A slxty-day observation period was then allowed
for the assay birds. At the end of that time, on February
17, 1961, none had died and none showed any externsl symptoms
of synovitis.

Test Four.-The object of this test was to try to obtain
morbid chiockens which would live for some time, and to see
if these older morbid birds would transmit the disease to
younger clean birds; Fresh feces were taken daily from the
droprings pan of each cage ontaining inoculcted birds and
Placed in the water of that cage,and in the weter of a csage
contaeining three check birds.

Zight, OB-week-0ld chickens were inoculated on the 22nd
of Pebruary, 1961. Two of these birds were given an I.ii.
inoculrtion of 0.1 ml, splenic suspension of the synovitis
agent. Two were given 0.2 ml, of tie suspension in the
sgrie menner. Two received 0.l} 1ml. and two others recelved
0.8 ml. of the synovitis suspension., usach bird wes placed
in 2 seporate side csge in roon 2, uflled feathers and
slight droppiness was observed of one bird on the 27th, five
davs after inoculection. At this time four birds, three-weeks
old, werc placed in ench of the elght ceges with the one
inoculated bird. Also, three other three-week old birds
were placed in a cage by themselves in room 2. starting on
the 27th, feces as taken from the pans of each cage and
handled as descriied sbove., After the inoculated bird dled
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the feces wes no longer renoved from that cage. One bird
receiving 0.1 ml. of the materlel arpoared to be healthy
th.-ough-out the test., The first external symptom appearsd
on [February 27th, nnd the lact inoculated bird except
for the one mentioned above dled on March 1lith., A forty
day observation period was allo-ed following the decrth of
the last inoculated bird.

£t no ti:e diring the entire testing and observation
periods were any external symptoms noticed on any of the

thirty-five check birds.
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SUMMARY AkD CCLCLUSIONS

There were two major objectives with which this study
was concerned. The first Involved exploring the possibility
of trensmission of infectious synovitis by mosquitoes.

Four tests using 1l chickens were conducted in an
effort to obtrin mechenical transmission of the dises:e

throuch interrupted feeding of Aedes segypti mosgquitoes,

Six tests were enacted, utilizing 7l birds, to investigate
the possibility of transmission through refeeding of A.
aegypti. The time lapse between initial feeding and refeeding
veried from zero to 96 hours,

Three series of tests were conducted to determine if
the agent wes present in the moscuito's body, in 1nfectilve
quantities, after feeding on an inoculsted bird. ’I'wo of the

series involved the use of Aedes aegypti and one employed the

use of Culex fetirons. Mosquitoes were ailowed to feed on

diceased birds and then nacersted and inoculrted intc choeclt
birds ¢t intervrls between one =nd twenty-one days. There
were 39 birds used in the three series.

Using materials ~nd methods deseribed, no transmission
was obaerved in any of the tests using insects as vectors,

The second objective was to test the possibllity of
transmission of the direrse, by direct contact, to cage mctes.
Various a;zes of birds an’ combinstions of varlables were

used., In cases where a)y doubt existed as to whether or not
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the clean bird had contracted the disecse, the spleen was
removed and two assay birds were then inoculoted with a
suspension of the spleen., Four tests were ccnducted using
a total of 132 birds.

In 2o Instrnce involvins unlnoculsted chickens could
a definnte diagnosis of infectlous synovitis be made.
Therefore, under the conditlions of those tests, no cage

mete tranamission occured.
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ABSTRACT

The possibilities of transmission of infectious syno-
vitlis were explored.

Two types of tests, using mosquitoes as vectors, were
employed. Cne type involved the feeding of mosquitoes on
previously inoculated birds, then after a period of from zero
to ninety-six hours refeeding the mosquit.es on assay birds,
The second type of insect teat comprised the feeding of
mosquiteoes on inoculated blrds, then mscerating snd inoculeting
them into check birds at intervals of one to twenty-one days
followlng feeding.

Other experiments were conducted in which uninoculated
birds were brought into close contact with inceulated chickens
and thelr excrement.

The observation of all tests indicested the absence of
transmission of an infective titer of the infectious synovitis
agent. These conclusions sre drewn from tests using Aedes

aegypti (Linn.) end Culex fatigens Wled., with methods and

materisls described.
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