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B. ~ncephalitis and Brucellosis ai'e major diseases of swine in ,{hich JGhe
princip~e clinical manifestation in the female is abortion. One large swine
herd was selected i'or SGudy having: an abortion rate of JQo. Brucella~.
a[glutinins werG present in 91% of those examined and ~. ~ was isolated
from three aborting sows. J'Ql adult .:mimals tested revealed aqtibodies to
JBE or related viruses. i"ia-'l:.ernal antibodies were evident in d 'high percen-
tage of the young. Significc~nt leptospiral ag~lu'tinins were present in 17%
of the anilnals tested and were exclusively ~. pOmona. 'rhis orga~is.:l was
repeatediy isola-Ged from JGhe urine collected. ~erologica1 and isolation
prOCedUl"eS demons.trate~ the p~esance of 1. _iavanicd in rodents trap~)ed in
the area. Nega;.jive res-Lllts were obtained following attempts to isola-t.e
leptoslJfres from the canal w~ter. '

Two (2) of "Gwenty three (23) I'arm workmen demonstra"Ged serological
evidence of Brucell~ and all revealed ILigh order JBE agglutinins. Brucella
~ was the primary cause 01 the abortions occurring on this farm. Japanese
B. ~ncepha1itis Vil~US was widely disseminated and active immunity was deve-
loped prior to maturity, establishing: l'esistance to abo.tion from this orga-
nism. "1be swine were heavily infected wi tlL~. !~mona and the rodents with
~. .iavdnica; no cross inl'ection was evident. In the presence qf an over-
whelming Brucella §JI... ini"ec.t,ion it is diflicul t to incrimina.t;~ JB~ vil.'US or
leptospires \~ith specific abol~tions.
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serious diseaS3S of ~wine whose principle overt clinical manii'estation in
th3 female anirn.:Ll is that of abortion.

Descrip-t,ion: The Virue Depal~tment, SZA'rO l'iedical Rese.:lrch Laboratorj, had
obtained considerable data indicatinG the \rldespread OCCU.~l~.;lnce of antibodies
in domestic animals -'(.0 the virus of JBE. Work in Japan has indicated that
swine are one of the principl~ l~eservoirs ,of the virus. Pl~evious work con-
ducted by the Research arid ill4~pation Division of "t,he Depart~nt of Livestock
Development in 1954 indicated the ~idespl'ead OCCUl'r~nce o_r brucellosis in
some large swine herds in hailand. Leptospiral inv~s.tigations in :,l'hailand
have been limi-t,ed in ":luantityand ctirec"ted wholly "GO h~anan4:rodent
infections.

1'11e colmnercial sw;Lne farm ~nd~j.~ s-t.udy is located about 20km. southwest
of Bangkok, in a semi-rural area suL'rounded on all siJes ~y banana planta-
-t:ions, coconut, m(j,ngo, alIa betelrult gl~oves. i.Ia.ny canal syst~ros, navigable
qy small poled boat or canoe lace through the i'arm property and constitute
the only means oi' contact between dilfel'ent l~ts of the farm. 'fhick
undergrowth approaches the canal edge on either-side, and the trae canopy
is imperviou~ to most sunliGht ~verhead. Canal ¥ater is aiways muddy and co-
ver~d wj,-t.h plant growth. Small rodents and trae shrews are abundant in the
area, and rodents are quite co!ilri1Only seen eating out of the swine mangers at

night.

fhe farm is about 2-3 years old. * large percentage of the original
stock was of foreign origin, Duroc Jersey and Australian Yorkshire. About
.30% of- the present animals are cross-breds from these originals. l'he farm
nuffibers about 2,000 anim~~, JObroeding boars, about 150 breeding sows,
the balance feeder pigs. .l.he abortion rate at "the t.ime of study averaged
about 3q~, most taking place at It-2 months of pregnancy. ~'arm records
were not su.i.'l'iciently accura"t.e to determine conception rates. ~ight adult
boars were noticed to have abnonnally swollen -testicles. Some of these
animals were feverish and off-feed.

Part A: Leptos'oiral Epidemiolo[~v

Leptospu'es are kno\.m to be able to sul'vi ve f01' long 2eriods in rela-
tively clear fresh \.Jater oJ: a'lout neutral pH. Leptospires ",ould be contri-
buted to the wa"Ger ~ any inQir:enous anin~l shedding inZected urine directly
or indirectly (by r.3.in washing) i11tO the water. k'1 attempt was made to
recover leptos::Jires i.'rom the canal water coursing through this s\-line farm.
Surface water samples were ~ollected from two sites of effluent drainage
{part oi' a ,canal sysGem)i'rom "the swine farm. These were concentrated to
5cc aliquC?"Ges by Seitz filtrat,ion and inoculated lcc i11"t;;0 each of' 5
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weanling hamsters. Inoculated hamsters dyin~~ 6-21 days post-inoculation were
considered po"t.entially !'positive" for leptospiros~s and were clutured.
H~~1sters uying pl~ior "to 6 days post-inocul~tion wei~'3 considered bacteriologi-
cally contaminated and were discarded. I-I::lilsG3::'~S appa.~~ently normal at 21 days
were discarded as beir!g i'nega"i:.ive" for leptospirosis. Six tubes of semi-solid
.i!'letcher' s media containing rabbit serum were inoculated from each sUSi)ect
hamster. In an aseptic nia!)nel~' pluGs were removed from "Ghe kidney using
Pasteur pipetes"- 3 tubes containing 8,12, and 16;0 rabbit serum respectively
were inoculated. In an aseptic manner, slices were remo-~ed l'rom the kidney
cortex and ground in a Tenbroek grinder with sufficien"t, liquid Stuartls
mediwn "to make a 10% suspension. One drop frora this suspension was inoculated
into each' of three tubes OL Fletchel~ls medium containing 8; 12 and 2a; rabbit
serum respectively.

Rodent traps were placed in the swine houses and groves surrounding the
farm. Although more traps ~lel~e placed in the s~'rounding ~roves, abqut an
equal humber of animals were caught from both locations. ~dents were cul-
tur~d as described l'or hamstel~s.

Urine samples from approximately 15 swine were collected and pooled into
~ single bottle. One (1) cc of this pooled urine was inoculated intra-
peritoneally into each of five weanling h~~stel's. Hamsters were cultured
as previously described. '£wenty (20) pooled samplss WS1'e collected from dif-
ferent swine houses and inocula.tea into 100 hamsters. This work'was an
attempt to recover the ran~,e of leptospiral serotypes pqssibly being shed
~ 'the entire herd.

I~ an attempt to correlate isolate re~ov'3red with specific serum, urine
SamIJleswere collected from'individual swine whose serum was on hand. Urine
collected from each pig was inoculated lcc inoo each of five (5) weanlinghamsters. 

Samples trom86 swine were inoculated inGo 17~ hamsters. Inocu-
lated hamsters were cultUred as previously described~

In an attempt to demonstrate the leptospiral agglutinin spectrum ro~ni-
rested by -the entire herd, 122 s\~ine wel'e selected ,~t random and serologically
examined. --

In an atteinpt to demonstrate relationsl1ip of leptoS1Jiral infection with
~bortion, urine sdmples \~el'e collected from eight(S) swine subsequent to,
and during the s~~e week they had aborted.

On 28 August, the 2) workmen at the farm \~ere bled to uetect agglutinins
to lepJGospil~es (as well dS to -the other disease a~:ents under study). When
cleaning the swi~e pens, -these workmen did so most~y in bare feet, exposing
-themselves to leptospiral inlections via the cutaneous route -if this \~ere
to occur.
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Part B: Brucella Stud-.,

8wina abortions were collected for a fo~r lnonth period and returned to
the laborator'J forBD.!cel1a~. cu-li:.uring. tifteen (15) abortions occurred
during this period, ani seven of these ",ere subjecGed to Brucel1a"§p'.
culturing. 1'he o.ther abortions ei-'r.her ocGUl.~red at nig~t, or \,Jere so grossly
contariIina'c,ed that cul-c,ures ,-,Jere not Cli:.tempted. Culture methods \,Jel~e as
follows-:

1. 5-10 ml of fetal heart blood, and 2 ml of fetal stomach contents
were inoc\llated into 50 m1 each of trypticase soy broth.

Broth cultures were incuba-ted at 3~C under CO2 tension for 4-62.
W'eeks.i

J. Every four (4) days, the broth cultures were Gr.J.m stained and cul-

tured as folloW's:

Gram + organisms -st£'eaked on-to tr.rpticase soy agar with .1%
dextrose and 1:1,000 crystal violet

Gram -or~anisms only -streaked onto tr--jpticase soy ag-ar with .1%
'l'hese cultures were incubated tmder CO2 tension at 3;;,oC

dextrose.

4. Colonies on t~Jpticase soy a~:ar were examined l'or suggestive
morpholo~f and Grara stainad.

5. '~ical colonies were subcultured onto trfpticase soy agar slants
.for pure culture. If suggestive of Brucella §E.. they were identified as.follows:

6. From each of the above suggestive Cul'GU1'eS, two se.Gs of Blood Agar
and Trypticase Soy Agar plates were streaked. One set of plates was
incubated in a canals jal' undel~ CO2 tension for Bl'ucella abortus while .~he
other set was incubated orclinarily..for other Brucella spscies. On primary
incubation, the colonies required;f'rom 72 to 96 hours to develop.

7..' Gri3m stains \fel~e' In,:;,de, iJ.nd if the orgcl.!1isms looked like Brucella
morpl'lologically, thejr were inocl11:::. ted in-to urease tubes to vel~i.fy. For
accel~rating the decomposition of urea, .urease'medium tubes were incubated
in a \-iater. bath at 379c instead of an incubator. Brucella.§Yifi is a fast-urea 

decQmpc)ser, no'nnally Viithin an hour Ol~ slightly'more. Brucella

abortus is mucl"l slower.

8. Slide aeglutination tests were conduc"t.ecl, utilizing Br"llcella
abortus, ~ and melitensis specific anti-sermn.
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l~o further ~iagnostic or differentiating tests were conducted (such as
Basic J!'uchsin or Thionin t.ests).

~ : In an a :;Gempt to de.fionstrate tIle her,j Brucella agglutinin response,

106 swi11e were selected at random and examined serologically. 'The method
used was the rapid plate a[_glutination test as described by Huddleson.
The antigen usec, was the Brucella abortus antigen produced and Jnaintained
in -the Research & Education Division ol the Department of Livestock Develop-
ment. Serial batches of this antigen l~ere standardized against the U.S.D.A.
Brucella abor~'~s strain 1119-3, Ol~ the Lederle Bl'ucella abortus antigen.

On 28 August, the 23 worbnen at the farm were bled to detect agglutinins
to B11ucella. In caring for abortecl sows, -t.hese wo11kmen usu.ally handled the
fetal membr~~es with theil1 bare hands, even though they had been cautioned
against this. Certainly, prior to this i.1vestigation, animal disease husban-
dry practi~es were always conducted with no r3~arQ to personal safety. Blood
cui tures for the isolacion of B11ucella .§.:Q.. were also conducted on these
workmen at this time according to the following techniques:

1. 5 m1 of fresh whole blood was added to sealed vaccine bottles
containing 100 m1 of Trypticase Soy Broth suPplemented by 0.1% NaCl and
0.1% Na citrate. Incubation was at 37°C.

2. This broth was Gram stained ,~nd sub-cultured to blood agar
plates at 3,7,14,21 and 28 days after inoculation. Incubation was carried
out at 37oC in an atmosphere of CO2 or/and under aerobic conditions.

Part C: Janancse B. EnceDhalitis Virus

In order to detect the presence of the JBE virus (or related virus),
88 pigs were bled in June 1962 from dilZel~ent houses and pens on the swine
farm. T\./enty (20) of these piGs \.[e:..~e a<lul"t.s (':)-12 months old) and 68 of
these were gilts and si~oats r~~ging from 1-3 months of age. Although no
attempt was made to individualize these animals, 34 of ti~ese same animals
~ere again hIed and. serologically e:~udned in September 1962 to detect
differences. in agglutinin rOS}JOllse from tl~e first bleeding. The sel~ological
procedure conducted was tl~e hemagglutination-illi~ibition test as used by the
Virus DepC:l.rtment, SEATO l"Iedical Research Labora"Go~. JBE, !I-I values repre-
sent 2 fold se~~ dilutions starting at the 1:10 serum dilution.

Specimens from aborted sows /1211, 219, 227 and 6920 wel'e set aside i'or
Japanese. B. encephalitis virus isolation attempts. In as sterile a maimer as
possible, portions 01' fetal brain, liver, spleen, lung, kidney and placenta
were placed each into a sterile vial. 'fhese were immediately forzen-at -200F
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and sent to the Virus Department s:~~ro Medical Research Labora-Gory for virus
recove~. Inese specimens were stored at -70oG until inoculated into suck-
ling mice. lOC!o tissue suspensions ..le14e inoculated 6.01 m1 intra-cranially
and 6.02 ml intra-peritoneall'{ into 2 litters of 1: day old _mice.. Litters
were passaged at 10 days intervals to the third mouse passage, observed
for 21 days and discarded.

--' O~ 28 l'\ug'tJ.Si;" 1963, th~ 23 workm~1:l at__:t11~..rd.l'm weJ::~ Qled- ang _f3e:t:ologi-
cally examined to detect ag"glutinins to the JBE virus (or related agent).

~rr11e test conducted was the hemaGglutination-inhibi"t;ion test as used bY the
Virus Department of the SEA:l'O l-Iedical Research'Laooi':atory. JBE H..;I. values
::I.ci~'~ed r~pr~~~~1,t2 fq1d ~erum cliJ,utiQn" s.tq.rting _4"~_the 1:10 serum.cl:i,lution.

PrOflress:

Part .~: Leptospiral ~pideIniolo~

Results of canal l-1a-ber sampling were as follows:

Table 1:

/I Samples Die
1-5 da3l's

Die
6-21 days

ResultsCultured1st pass
ha.mstel~s

69 345 11 12 9 Negative

2nd pass Die
~~5.days

Die
6-2.1. d~y~

ResultsCultured

2 1 1 1 ~egative

Water pH averaged 7.16
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Rainy Season:

Surface water samples wel~e collected from -the s~~e sites as Part A
during and wi thin, 3 hours after heav-J rain. Samples we~e processed d.~ in
Part A. l~il"leteen (19) water s8-rnp1es wel~e collected i.'rom 13 J'.lne. -19 August
1963 and inoculated into 95 harnstel~s.

'rable 2:

Hamsters
inoc.

Die
6-21 days

Dkfld CuI tllred 2nd
pass

Die
6-21 days

Cultured

95 10 -9,sus 1 10- 10 1

1, 

all neg.

'fhe only animal to die on second passage './as that designated -suspect from
first passage; kidneys \iere darkfield negative and cultures were negative.

Results of rodent trapping were as i'ollows: Table 3:

Rodent sera tested: 115

Significant titers:
Javanica
W61ffi

8
1

Rodent kidneys cuJ. tured 148

Isolates recovered (all 1. javanic~) 9

~ of significant titers

%01' isolates recovered
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75% leptospiral agglutinations on 1:10. serum dil~tioris or higher were
considered significant titers for rodent sera. ~Irom the 9 rodents from
wp~ch isolates were recovered, only 2 developed titers to~. iavanic~ and
others were negative. Reciprocally, of the G animals developing significant
tite!'s to ~. ~;-avanica only 2 yielded an isolate. ~-

"Results or pooled'urine samples were" -as "l-'-olloiJs:

Nineteen-leptospireshadbeen isolated from 8 I506leCl urine samples as
follows: Table 4:

~ ~,

Can # ~~ster #, Di~ .Sacrificed Group
,

4-21 days 21 days

416 dkfld-L. pomona

" "114 : " dkrid~ :' T:i';;;: "-1-. '1JQro~a. -

10 46 t:kfld.;:' 1. pomona

(Continued next page)

l
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'fable 1.. (Continuation)

Can If
-. t 'tnams er lr Die

4-21 days
'sacri.L'iced

2l days
Group

12 59 dkl'ld+ L. pomona

9620
-
cl.,<:f1d.- L. pomona

98 dkfld+
-

L. pomona

99 dkfld+ L. pomona

Sacrificed hamsters which \-lere darki'ild. negat.i ve were not cultured.

Results of individual swille urine samp~es were as follows:

Isolates have been recovered from 4 of .~he 86 samples.
surviving 21 da~s.were cultured as previously de_scribed.

All hamsters

1.

H~st_~rs dead 4-21 days -12 (representi~g 6. s~p1es)
L. ,pomona recovereQ from 2 samples (both dkZld -) LW 42

( DJ 349
2 sarilples 4 hamsters sacrificed at 21 days were darlcfie1d+ LW 8025
L. pomona recovered froTa both. LW 8077

2.

'rable 5:

LW 8077 6 August
~. :oomona

;!:. 4 Sept.. pomona
+ 17 Sept pomona

(so~d. out of.!~e~g2 .'
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All ser'-l.-n reac.~icins are at ::'he 1.: 100
dilu~ion~

= 75% + agglutina::;ion
~ 50% + agglutina-t,ion;

+
+

-
..:t-
',...

=7 25% + ~~gl,+tinq.tioni :

~ less "Ghan 25~ "1-gglu~ination
!

Ftesul ts of herd leptospiral azglu.Ginins were as tollqws:

During the COUl'se of this study, 122 swine from this fa~ were bled, and
their sera checked fO11 significant leptospiral agglutinins. Results were as
follows: : '

Table 6: Serumdi1utions
1:100 1:400 'fatal % :reactors

8
1
1

9
2

17
3
1

17L. pomona
L. au.tUlm1a1is
L. javanica

No leptospiral agglutinins were demonstrated in any 01 the 23 workL1en
serologically e~~ned. No leptospires were isolated from urine of 8 aborted
sows when urine was eXaInined wi thin -the ,.reek: fol~owinG abortion. .'

: _!

Part 13: Brucella Study

From seVGn cllltul'e at"Ger...pts to recover grucelld.§l?. from aborted sow
specimens Brucella suis was isolated from three sows~ These cultures
decomposed u;ea wit~20 minutes, ~~d aggl1~tindted Sl)ccifically with the
B...1ucella ~ ,specific anti-serum.

The 106 swine :selected at random and ex"llnined lor Brucella agglutinins
e~,ibited a 91. 5% re~ctor rate. l'Iinety-seven (97) of {~hese swine were
reactors, fifty-three (53) at tile 1:400+ serum dilution. 'rhii~teen (13) out
of 15 aborted sows clemonsGrat,ed B:;:,ucella agglutinins sllb~equent to abortion:
two of tl,ese with ascendinG titers. The fqllowin9 three tables out-
line hwnai, .J.nd swine cultur.1l ~cl serological results: \See 3 following:
tables), tables 7, 3 and 9.
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Table...2.

11uman Lerology ~d Cultures

Specimen #
23 August

~~ame : Age: started
work

'JBE
H-I

Serology
Leptospirosis Brucella

--3-, '-~PK~i£..-1:Iav 63 -::: ~--""--- -~ .8 ~

Q- ; .BD 2.3 May 63 -~- 1°-
S as 2.0 Julv 63 -~-~_.= 9
6 SW 19 Jul~ 63 = j?,---
7 CW 2.1 t:ar 63 --7
8 PD 2., Aug 63 8
9 BL 2.3 Jul:l: 6, --9 .

10 SB 21 1l1av 6'3 --10
-11 SC 16 Julv 63 -' .-7

1~ PK 2.2. l;,.pri1 f2 3 ---~~
13 UT 19Julv 63 --6~_;:.
l.L.. IS 2.2.. Julv 63 ---9
15 UC 14 Julv 63 --7

_'16 --BS 17 July 63 6_._~
, 17 MS 30 2. iTrs --I)

18 UO 17 2.yrs...,~._~l:J..an 1:100 .,.4

.21 QD .~_.16 Julv 63 .
22 tIP 20 Julv 63 --7:
23 LJ 21 June 63 --
~ I LP~'" l.~ri1 ~2 -1:i4QQ 10;_~

'-. ---; .25 PI'

Blood cultures conducted on -i:.he'se 23 workfilen on 2~ August were negative for
B[ucella.§.£ recovery. '
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Individual # 18 presented herself to 'c,llS S3ATO Medical Research
Laboratory on 21 J~~ua~ as a patient suspecte4 of brucellosis. She com-
pl..uned of chronic low-grade fever, chills, headache, and loss Oi.' weight.
Selounl titers a,'e l"ecorded, blood cultul"eS a't.te!ilpted on 21 Januar-.f were
neg~tive for Brucella~. She w~s treated for brucellosis ~nd recovered
uneventfully. This individual also informeJ us that individual I¥ 24 was
also sick in the same manner at this 'time. He was not seen at the Sl.A'rO
l"Iedica,l Research Labol"at:.ory, but was -t,l~eate(l ,-lith broad spectrum antibiotics
and presumably recovered.

Pa:;'1t C: Japanese B. Encephclii;,is Virus

Of 33 piss bled in June 1962, all 20 adults (9-12 lnont.hs old) had H-I
a.Tl"i:.ibodies to JBE or re;Lated viruses. YOU-Tlg gilts and shoats had high
pel~c~ntages of JBE antibody with a tendency "GO 19~e antibody with increasing
age ('fable 10). When some OI these piglets werabled again in September
1962 (Table 12), gilts ~lcl shoats in House 1, pens 1 al1d 2 had lost H-I anti-
body for JBE Vil'US while virus transJUis$ion for "Group B agents \laS occurring
in lIouse 1, pen 3 (manif:ested b-J acquisi"t.ion of'~bigh H-I titers and increase
in number of positives). 'rhus, dul'ing the summet of 1962, patchy virus tran-
smission of Group B arthropod borne .:J.gan"t.s was occurril1g. ~-i.pparently, 9-12
months residence at "i:.his swine ~-arm \/as sul'ficiel1t for ~l or nearly all pigs
to become infected wit11 JB~ (or related) virus~ whether any sows become preg-
nal1t \{ithout having hau a JBE virus infection early in life -is probl~matical.
On the basis of evidence obtained ~ the Virus Department, S~krO Medical
Research Labo11atory that JBE virus transmission occurs maximally during the
early rainy sea~on in the ~angkok vicinity, it seew-s likely that some
yearling sows pregnant at that time of the year might still be susceptible
and acquire a JBE infection. '.\bortions ai:.tributable to these infections
should occur between l'~y and August. The 'following tables 10 and 11
illustrate these findings:- '., ~ ;

Table 10:

JBE H-I Antibody in Swine S"&udy Farm Pigs June 1962

Age Group: JBE
1\12. Pos./I\Io.~a.f)mled

9-12 months

1 month

21/.342 months

3 months

{
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Table II:

Pen Number: JBE
JiJJ:l_e SeDtember.

9/9 0/9

4/4 0/4

12/19 15/21
All of the 23 s~fine farm workmen bled on 28 August 1963 demonstrated

high-order H-I agglutinins to the virus of JBE, or related virus (refer to
1ast column of 'fable 9).

Attempts to isolate the virus of JBE from specimens from aborted sows
numbering 211, 227, 219 and 6920 were dll negative~

Swnmarv:

fart A: Leotos-oiral E-oidemiolo!l2:

Results of canal water sampling wers as follows:

During the drf season (November 62 -March 63) sixty-nine water samples were

passed through 345 weanlil'lg hamsters. 'Ewelve hamsters died d'.lring the
c1esil~ed time interval, nine hamsters were clJltured, all were nega-i:.ive forleptospires. 

During the rainy season (June -Au@~st 1963) nineteen water
samples were collected during or wi tl'lin 3 hours ai'ter heavY rain. Samples
were pas;3ed into 95 weanling hamsters; te11 h~~sters died during Ghe desired
time intel'Val, all wel~e negative I'or lel)tospil~es.

148 rodents were trap:)eu- fl"'Oill in and around t.he swule houses and groves.
i~ine isolates (all L. ja-vanica) were recovered -isolation % 6.1. One
hundred fifteen of these rodents eJ~ned serologically e~libit8d a 6.9%
agglutinin rate, almost exclusively!,!. iavanic~.

li'resllly voided 'Iclean" urine from 2'TOUlJS Oi.' apparen-r.ly nol~lna1 s\\rine
(15/group) was inoculated in-Go ~lean1ing hamsters. Dl1emty pooled samples
collected from di~'feren-~ swine houses resulted in ~. pomona recovery from
8 samples (40'/0 recovery rate) ~
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Individual urine sllinp1es [rom 86 apparently normal s'-Jine were passed
through 172 weanling hamsters. 1. pomol~~ was l'ecovered from urine of 4
s9ws, isolation % 4.6. At the point oJ: leptospirul'ia, none of the 4 sows
demonstrated si[nificant 1eptos.Jira1 agglutinins.

122 apparently normal svdne, less than 1 year of; age i-r~re ~x~ned for
leptospiral agglutinins. 17/0 of Jlihese-e:d1ibited siGnifican'GagglutInins,
17 !-.. pomona exclu:sive1y, 3 !-.. _autumna1is exclusively ~nd 1!-.. .;avanica.

: -
Urine from 8 aborted SO\-I$ was passeu t,hroug):1 weanlinz hamsters the week

of the abortio-n £01' 1el)tospirall"ecovery .vit--h l'lcga.t.iye res~ts. Tl1etwenty-
three workmen examined on 23 August 1963 demons.t.rated no 1eptospir~ ;agg1uti-
nins. .:':

Part B: Brucella Studv
"-"c-

Fifteen swine abortions occUl'red during a 4 lllOnth pe.,1iod. Specimens
from 7 abor-t,ed sows were culturally examined i'or B11ucella~; Brocella.§l!i.§.
_1-"as isolated i.rom 3 oi: these specimens. Thirt::!.en out; p:f .fifteel1; aQ9j,1ted sows
demonstrated Brucella agglutinins subsequent to abortion, t~o qt~::~hes~ with
ascending titers.

106 Apparently normal swine wel~e eXdmined for D.~cella atglutinins.
l~inety-seven ol' these were reactors (91.5%) fifty-thI:e:e ~t~ -the 1:400+ serum
dilution.

: On 23 ~\.ugust 1963, 23 workmen \-,r:ere eXQ.lnined fqr ~:vide~ce of Brucella

agglutinins. Two. indivil.:'.uals demonstrated significant Bl'ucella species
agglutinins, one oJ: these to an ascending de.g;ree during the' course of a
disease clinically consistent with brucellosis.

Part G: Japanese B. iSncephalitis Virus

-.In June 1963, a group ai' sows o:;---YlU young piglets (1-3 months old) were
bled i'or svidence of JBZ herl~~ glutinins. T~1e 20 sows illicited hamaggluti-
nins of a. hi.':':h order to JBE. The 52 young gilts and shoa-'Gs ill:ic1.ted
hemag6lutini~s Qf a low order (r~ternal: a11tibody). In Septemb~r 1962, 32
of this s&me group of pigs were examined for JBiS aGglutinins. ,t19st of the
pig'shadlost.al1 of their low order af;,glutinins. ~ome of the pigs converted
to high order ag~lutinins.

MI. of the youn~ adult pi,~s and sows, ~xamin~d. in July 19pJ,illiqited
high order J::eE ag~.lutinil)s. Lhe twenty-.c~~ee workmen axamined o~ 2)
August 1963 all defilons.crated high orde~ JBE hemagglutinins. Specimens from

\..
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4 abor-ted sows were culturally examined (suckling mouse p~ssage) for
presence of JEE virus wit11 :!egativ~ results.

Conclusions:

Part A: Leptospiral EpidemioJ.o~

It can be s""ated with reasonable assurance that the indigenous rodents
at the study farm moderai:.ely contributed~. iavanica (perhaps exclusively)
and the swine at the study ';"arm heavirr contributed ~. romona to "the fresh
water canals coursing through the i.arm. .iltbougl"l the waGer pH was favourable
for leptospiral maintenance (ayg. ~{ 7.16) none were recovel~ed from this
water. It must be assumed that "tl"le canals, always muddy and cove~ed with
plant gro\-Tth,were inimicable for leptospiral surviVll.

Because the s\orine gave almost exclusively evidence of.,1.;. pomona
infection, and 'c,he rouents of b.. iavanica infection, and knowing that many
roden-ts fre~uenteu the swine mangers at night, it can be assumed that~.
pomon~ is relatively non-infective Lor these particular :~odents, and ~.
iavanica is relatively non-pathogenic for swine. In this particular study
-t.he hwnans gave evidence of no leptospiral infections, indicat.ing -t.ha,t these
two serotypes under "t,hese pi.lrticular circu.'nstanc~s, were relatively non-
pathogenic .L'or humans. Because of the overwhelming i3rucella infec"tion, it
became iml)Qssible to incriminate leptospil~es in the abortion syndrome.

There was no positive correlation between roc_ents with agglutinin res-
ponse and rodents from which isolates \iere recovered; only two animals
demonstrateu homologous agglutinins. Reciprocally of the ~ight rodents
demonstrating agglutinins, only two yielded a homologous isolate.
Speculat.ing on the parasitic course (l~a-Gher -t.han the acute clinical course)
of this inlecJGion in rodents, it is perhaps true tha"G ser"um ag~lutinins
are illicited secondary to long and heavy kidney infection. Ih~ development
of high order serum agglutinins ~l.1 in turn rid 'Ghe kidney of the infection.
'rhere is insuJ.i:icient experimental data to sup !ort this hYI)()-t.hesis, but the
possibility is enticing.

In the l'rmnewol~k of the ag lutinaGion criteria establislling a reactor,
it is significant that random serology of this he~vil.1 infected hard dis-
closed no l~eactors hiGher than the 1:400 serum dilution. 'rhis may indicate
that the microscopic ar.£::lutination-lysis tes.G as used lacks sensitivity, or
or-hat swine d.o not typically dev'31op l'li[h order ag lutinins subsequent to
~. pomona inI:ections. .,"ur.fGher, from 'r.he 4 animals from Wllich isolates and
serlJ.m was availab19, some striking feQ.tUl~es al"e ai) )arent. J;n -'c,wo animals,
saruril agglutinins wa1'3 not ~)ressnt at the point oJ: leptospiruria. Low
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order ser-1Jrn aggllJ.tinins 1. + @ 1:100 dilution were detectable It months sub-
se'~uent to detect~ble leptospiruria, and then disappeared 4 months subse-
quent to leptoSl)irul'ia. This data confirms past ~~)erie!1ce that swine
leptospiral sel'um agglutinins fall ol'i.' rapidly after infection. This data
implies ~hat leptospil'a1 sel'um agglutinins in swirle are tfIJically of low
magnitude. 'fhis data furtllzr irllplies that -~he hiE11est order of serum
agglutinins are not present at "Ghe time of leptospiruria, -but develop from
that point. Knowing that h. pOmona is a serotype well adapted to the swinekidney, 

one can speculate on the parasitic ratl1er than clinical nature of
thi'S lfifection in swine. J."urther -transmission studies, mi!nicing i1atural
infection, must be done befol~e any conclusions on ~.pomona pathogenesis in
swine are warranted.

~t B: B.ry,cella Studv

.The data indicar.es -Ghat :3rucella §jJj..§. was the l)rirJary cause of swine
abortion on this farm. In the presence of an overwhelming Brucella .§.:Q.
inI-ection, it becomes extremely difficult, if not impossible, to incriminate
JBE ~irus or leptospil'es wit4 specific abortions.

fart C: Jguanese B. EnceDhalj,-cis Vir!Js

Evidence of JBE Vil~US conversion of pigs during the rainy season of
1962 on the study farm, plus additional data: collectarl by the Virus Depart-
ment~ bE.~'rO.I:1edical rce~e~7h L~bora-tort f~.~ ~ con3~c~t~ye st~~y of birds
(Ind.X1mal anGlbody aC,-!Ulsltlon I'lay-July) de.Llnltely points to a marked
seasonal transmission of JBE virus in and ne~' Jangkok Juring the early
rainy season. 'rhus, a situa-;:'ion paralleling t,hat i:,1 .Japan and Taiwan is
evident. Pigs born during the rainy season .lnd protected by maternal
antibody probably remain susceptible -;;'l1rouZhoctt the cool arid d11Y season.
Those pi~s bi1ed in ~'ebrua~ and i'h11ch and 2-3 months l?regn~t in 1-~:{ and0

June mi'!ht welJ- be in...'ected with JBll. virus. Unfortunately, no viral reco-
veries ~ere macle from J:et~ parts subrni t-t.erl <luring the abortion study, and
the role oJ: the JB~ virus in ttlis study fclr~ ~boi'tion syndrome must remain
speculat.ive.
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