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The objective of this study is to detect the presence and significance
of three infectious disease agents on one large commericsal swine farm near
Bangkok in-which the principle overt clinical manifestation encountered was
abortion. The infectious disease agents studied were Legptogpira SD.,
Japanese B. encephalitis virus, and Brucella sp. Ledtospirosis, Japanese
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B. incephalitis and Brucellosis arve major diseases of swine in which the
principle clinical manifestation in the female is abortion. One large swine
herd was selected ror study having an abortion rate of 30%. Brucella s Sh.
agglutinins wers present in 91% of those examined and Br. suis was isolated
from three abortlno sows. All adult animals tested revealed antibodies to
JBE or related viruses. Maiernal antibodies were evident in a high percen~
tage of the young. Signilicant jeptospiral agplutinins were present in 17%
of the animals tested and were exclusively L. pomona. This organisa was
repeatedly isélated from the urine collected. Serological and isolation
procedures demonstrated the presence of L. javanica in rodents trapned in
the area.. Nega:cive results were obtained follow1ng att mpts to isolate
leptospires from the canal water. S

Two (2) of twenty three (23) farm workmen demonstrated serological
evidence of Brucella, and all revealed high order JBE agglutinins. Brucella
suis was the primary cause of the abortions occurring on this farm. Japanese
B. & sncephalitis virus was widely disseminated and act1Ve immunity was deve=
loped prior to maturity, establishing resistance to abo.tion from this orga-
nism. Tthe swine were heavily inlected with L. pomona and the rodents with
L. javenica; no cross infection was evident. In the presence of an over-
whelming Brucella sp. infection it is difficult to incriminate JBE virus or
leptospires with specific abortions. '
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final Report

Objective: The object of this study was to Getect the presence and signi-
ficance of three infectious disease agents at one large commercial swine
near Bangkok in which the principle maniiestation encountered was abortion.
The infectious disease agents under study was Leptospira sp., Japanese B,
Encephalitis virus, and Brucella sp. These three disease agents cause

*  Bacteriology Branch (Research and iducation Division )
*¥%  Immunology and Serology Branch (Department of Livestock Development)
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serious diseases of swine whose principle overt cllnlcal nanlxestatlon in
the female animal 4is that of abortion,

Descrintion: The Virus DJepartment, S3ATO Medical Research Laboratory, had
obtained considerable data indicating the widespread occucrance of antibodies
in domestic animals to the virus of JBE. Work in Japan has indicated that
swine are one of the pr1nc10le reservoirs of the virus. Previous work con-
ducted by the Aeoearch and fducation Division of the Department of Livestock
Development in 1954 1ndlca ed the widesprread occu:r*nce 0f brucellosis in
some large swine herds in “hailand. Leptospiral 1nvesc1gat10ns in Thailand
have been limited in uantity and 61rected wholly to human and .rodent
infections.

The commercial swine farm under study is located about 20km.  southwest
of Bangkox, in a semi-rural area sucrounded on all sides by banana planta-
tions, coconut, mango, and betel nut sroves. iiany canal s;stems, navigable
by small poled boat or canoe lace through the farm property and constitute
the only means of contact between aifferedthuts of the farm. Thick
undergrowth approaches the canal edge on either side, and the trze canopy
is impervious to most sunlight overhead Canal water is always muddy and co-
vered with plant growth. Small rodents and trﬁe shrews are abundant in the
area, and rodents are quite comuonly seen eating out of the swine mangers at
night.

The farm is about 2-3 years old. #£ large percentage of the original

stock was of foreign origin, Duroc Jersey and Australian forkshire. About
30% of the present animals are cross-breds from these originals. The farm
humbers about 2,000 dnlmals, 30 breeding boars, about 150 breeding sows,
the balance feed er pigs. ‘he abortion rate at the time of stuqy averaged
about 30% , most taking place at 13-2 months oi pregnancy. +arm records
were not sudlficiently accurate to aetermlne conception rates. . Zight adult
boars were noticed to have abnormally swollen testicles. Some of these
animals were feverish and off-feed.

Part A: Leptospiral Epidemiolozy

Leptospires are known to be able to survive for long neriods in rela-
tively clear fresh water of a.out neutral pH. Lentosplres would be contri-
buted to the water by any indirenous animal shedding inrfected urine directly
or indirectly (by rain Wdahlnﬁj into the water. An attempt was made to
recovar leptosnires rfrom the canal water coursing through this swine farm,
Surface water samples were collected from two sites of effluent drainage
(part oi a canal system) from the swine farm. These were concentrated to
5ce allquqbes by Seitz ;1ltrat10n ‘and inoculated lcc into each of 5
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weanling hamsters. Inoculated hamsters dyinz 6-21 days post-inoculation were
considered potentially "positive" for leptospirosis and were cultured.
Hamsters dying prior to 6 days post~inoculction were considerad bacteriologi~
cally contaminated and were discarded. H-mstzrs apparently normal at 21 days
were discarded as being "negative™ for leptospirosis. O5ix tubes of semi-solid
‘“letcher's media containing rabbit serum were inoculated from each suspect
hamster. In an aseptic manner plugs were removed from the kidney using
Pasteur pipetes - 3 tubes containing 8, 12, and 160 rabbit serum respectively
were inoculated. In an aseptic manner, slices were removed irom the kidney
cortex and ground in a Tenbroek grinder with sufficient liquid Stuart's

medium to make ‘a 10% suspension. One drop from this suspension was inoculated

into each of three tubes of Fletcher's medium containing 8, 12 and 20% rabbit
serum respectively. :

~ Rodent traps were placed in the swine houses and groves surrounding the
farm, Although more traps were placed in the surrounding groves, about an
equal number of animals were caught from both locations. DRodents were cul—
tured as described for hamsters.

Urine samples from approximately 15 swine were collected and pooled into
a single bottle. One (1) cc of this pooled urine was inoculated intra-
peritoneally into each of five weanling hamsters. Hamsters were cultured
as previously described. ‘wenty (20) pooled samples were collected ifrom dif-
ferent swine houses and inoculated into 100 hamsters. This work ‘was an
attempt to recover the ranze of leptospiral serotypes possibly being shed
by the entire herd, ‘

In an attempt to correlate isolate rscovered with specific serum, urine
samples were collected from individual swine whose serum was on hand. Urine
collected from each pig was inoculated lcc into each of five (5) weanling
hamsters. Samples from 856 swine wére inoculated into 172 hamsters. Inocu-
lated hamsters were cultured as previously described, °

In an attempt to demonstrate the leptospiral agglutinin spectrﬁm mani-~
fested by the entire herd, 122 swine were selected at random and serologically
examined. : : SR s g

In an attempt to demonstrate relationship of leptospiral infection with
abortion, urine samples were collected from eight(8) swine subsequent to,
‘and during the same week they had aborted. '

On 28 August, the 23 workmen'at the farm were bled to Jetect agglutinins
to leptospires (as well as o the other disease acents under study). When
cleaning the swine pens, these workmen did so mostly in bare feet, exposing
‘themselves to leptospiral inlections via the cutaneous route - if this were
to occur,
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Part B: Brucella Study

Swinz abortions were collected for a four month period and returned to
the laboratory for Brucella sp. culturing. Pifteen (15) abortions occurred
during this period, ani seven of these were subjected to Brucella sp.
culturing. The other abortions either ocecurred at night, or were so grossly
contaminated that cultures were not actempted. Culture methods were as
follows: ' : o : -

1. 5-10 ml of fetal heart blovd, and 2 ml of fetal stomach contents
were inoculated into 50 ml each of trypticase soy broth,

2, Broth cultures were incubated at 37°C under CO, tension for 4-6
weeks, ‘ ' '

3, Every four (4) days, the broth cultures were Gram stained and cul-
tured as follows: ' )

Gram + organisms - streaked onto trypticase soy agar with 1%
dextrose and 1:1,000 crystal violet o ’

Gram - or-anisms only - streaked onto trypticase soy agar with 1%
dextrose. These cultures were incubated under 002 tension at 37°C

. 4+ Colonies on trypticase soy azar were examined for suggestive
morphology and Gram stained.

5. Typical coloniesvﬁére subcultured'onto trypticase soy agar slants
for pure culture. If suggestive oi Brucella sp. they ware identified as
follows: '

6, From each oi the above suggestive cultures, two sets of Blood Agar
and Trypticase Soy Agar plates were streaked. One set of plates was
incubated in a candle jar under CO, tension for Brucella abortus while the
other set was incubated ordinarily.for other Brucella species. On primary
incubation, the colonies required:from 72 to 96 hours to develop.

7« Gram stains were made, and if the orgaenisms looked like Brucella
morphologically, they were inoculated into urcase tubes to verify. For
accelerating the decomposition.of urea, urease medium tubes were incubated
in ‘a water bath at 3790 instead 6f an incubator. ‘Brucella suis is a fast
urea decomposer, normally within an hour or slightly:'more. Brucella -
abortus is much slower. D i

8, Slide apglutination tests were conducted, utilizing Brucella
abortus, suis and melitensis specific anti-serum.
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No further diagnostic or differentiating tests were conducted (such as
Basic sfuchsin or Thionin tests).

In an a:tempt to demonstrate the herd Brucella agglutinin response,
106 swine were selected at random and examined serologically. The method
used was the rapid plate a glutination test as described by iHuddleson.
The antigen used was the Brucella abortus antigen produced and maintained
in the Research & fZducation Division of the Department of Livestock Develop-
ment, Serial batches of this antigen were standardized agzainst the U,S.D,A,
Brucella aborius strain 1119-3, or the Lederle Brucella abortus antigen.

On 28 August, the 23 workmen at the farm were bled to detect agglutinins
to Brucella. In caring for aborted sows, these workmen usually handled the
fetal membranes with their bare hands, even though they had been cautioned
against this. Uertainly, prior to this 1avest1gaolon, animal disease husban-
dry practices were always conducted with no regard to personal safety. Blood
cultures for the isolation of Brucella sp. were also conducted on these
workmen at this time according to the following techniques:

1. 5 ml of fresh whole blood was added to sealed vaccine bottles

contalnlng 100 ml1 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 and sub-cultured to blood agar
plates at 3, 7, 14, 21 and 28 days after inoculation. Incubation was carried
out at 37°C in an atmosphere of CO, or/and under aerobic conditions.

Part C: Javanese B, Encephalitis Virus

In order to detect the presence of the JBE virus (or related virus)
88 pigs were bled in June 1562 from diiilerent houses ancd pens on the swine
farm. Twenty (20) of these pizs were adults {9-12 months old) and 68 of
these were gilts and shoats ranging from 1-3 months of age. Although no
attempt was made to individualize these animals, 34 of these same animals
were again bled and serologically examined in Septembér 1962 to detect
differences in agglutinin response from the first bleeding. The serological
procedure conducted was the hemagglutination-inhibition test as used by the
Virus Department, SEATO Medical Research Laboratorg. JBE, H-I values repre-
sent 2 {old serum dilutions starting at the 1:10 serum dilution.

Specimens from aborted sows #211l, 219, 227 and 6920 were set aside for
Japanese B. encephalitis virus-isolation attempts. In ag sterile a manner as
possible, portions of fetal brain, liver, spleen, lung, kidney and placenta
were placed each into a sterile vial., These were immediately forzen-at ~20°F
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and sent to the Virus Department S53ATO Medical Research Laboratory for virus
recovery. ‘these specimens were stored at ~70°C until inoculated into suck-
ling mice. 10% tissue suspensions were inoculated ‘6,01 ml. intra~cranially
and 0,02 ml intra-peritonealliy into 2 litters of 1 day o0ld mice. - Litters
were passaged at 10 days intervals to the third mouse passage, observed

for 21 days and discarded.

. On 28 August, 1963, the 23 workmen at the farm were bled and serologie-
cally examined to detect agglutinins to the JBE virus (or related agent).
The test conducted was the hemazglutination-inhibition test as used by the
Virus Department of the SEATO lMedical Research’LabOnatory. & H=I values
listed represent 2 fold serum dilution, starting at_the 1:10 serum dilution,

o -

Progress:

Part A: TLeptospiral sSpidemiolocy

Lesults of canal water sampling were as follows:

Table 1:
# Samples 1st pass Die Die Cultured Results
hamsters 1-5 dags 6-21 days
69 345 1 12 9 Negative
2nd pass Die Die Cultured Results
1-5 days 6-21 days
2 1 1 1 Negative

Water pH averaged 7.16
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Rainy Season:

Surface water samples were collscted from the same sites as Part A
during and within 3 hours after heavy rain. Samples were processed as in
Part A, Hineteen (19) water samples were collected from 1& June .- 19 August
1963 and inoculated into 95 hamsters. :

Table 2:

Hamsters Diew ~  Dkfld  Cultured 2nd Die . Cultured
inoc. 6-21 days pass 6~21 days
95 10 9,sus 1  10- 10 1 1,all neg.

The only animal to die on second passage was that designated Suspect from
first passage; kidneys were darkfield negative and cultures were negative,

Results of rodent trapping were as iollows: Table 3:

Rodent sera tested: 115

Significant titers:

Javanica 8
Wolfti 1
Rodent kidneys cultured 148
Isolates recovered (all L. javanica) 9

% of significant titers

% of isolates recovered
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75% leptospiral agglutinations on 1:10 sertm 'dilutions oF Higher were
considered significant titers for rodent sera. *rom the 9 rodents from
which isolates were recovered, only 2 developed titers to L. javanica and
others were negative., Reciprocally, of the & animals developing significant
titers to L. javanica only 2 yielded an isolate. T

“Results of pooled uriné samples wWere as [ollois:

Nineteen leptospires had been isolated from 8 pooled urine samples as
follows: Table 4:

Can # - : Hai\nrxstt;rw%. . Die .. Sacrificed Group

. 4=21 days 21 days

4 16 dkfld- L. pomona
19 dkfld- L. pomona

5 24 dkfld~- L. pomona
25 dkild- L. pomona

7 34 dkfld- L. pomona
35 dkfld- L. pomona

‘9 - 41 dkfla- L. pomona
42 - dkfld=- L. pomona
2 &fla- L T L. pomona

10 46 ukfld- o L, pomona

11 ' 51 dkfld+ L. pomona
52 dkila+ L. pomona
53 akildr L. pomona
TR “Efar - L. pomona
55 dkfld+ L. pomona

(Continued next page)
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Table 4 (Continuation)

Can Hamster # Die Sacrigiced Group
4-21 days 21 days
12 59 dki1d+ L. pomona
20 96 dkfld~ L. pomona
98 dk{ld+ L. pomona
99 dkila+ L. pomona

Sacrificed hamsters. which were darkiild negative were not cultured.
Results of individual swine urine samples were as follows:

Isolates have been recovered from 4 of the 86 samples. All hamsters
surviving 21 days were cultured as previously described.

1, Hamsters dead 4~21 days =12 (representing 6 samples)
L. pomona recovered from 2 samples (both dkfld - ) LW 42

. L DJ 349
2. 2 samples (4 hamsters sacrificed at 21 days were darkfield+ LW 8025
L. pomona recovered from both. o L LW 8077
Table 5:
Sow F Baseline Urine-hamster Subsequant
serological inoculatlon seralozy
resalts
LW 42 - 26 July . =ugust + 4 Sept ~ pomona
' L. pomona - 3 Dec _pomona
LW 8025 - 1 Auzu 6 Augus + 4 Sept pomona
L. pomona + 17 S pomona
- 3 Dec pomona
DJ 349 25 duly 20 Ausust - Dec pomona
+ L, pomona
LW 8077 6 August + 4 Sept pomona
L. pomona + 17 Sept pomona
(sold out of herd) .
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All serum reaculons are at uhe 1:100

dilution,

+ = 75k + agglutination
+ = 50% + agglutination
2+ - 25% + aggluytination

N TaT)

less than 25% afglutlnatlon

Results of herd leptospiral azglutinins were as follqus:

During the course of this study, 122 swine {rom this farm were bled, and
their sera checked for significant leptospiral agglutinins., Results were as
follows: : s : f

Table 6: Serum’ dilutions . .
1:100 1:400 Total % reacﬁors
L. pomona 8 9 17 17
L. autumnalis 1 2 3
L., javanica 1 1

No leptospiral agglutinins were demonstrated in any ol the 23 workmen

serologically examined. No leptospires were isolated from urine of 8 aborted

sows when urine was examined within the week.following abortion.
H _i . R . !

Part B: Brucella Study

From seven culture attempts to recover Brucella gp. from aborted sow
specimens Brucella suis was isolated from three sows. These cultures
decomposed urea within 20 minutes, and agglutinated specifically with the
Brucella suis specific anti-serum,

The 106 swine selected at random and examined *or Brucella agglutinins
exhibited a 91.5% reactor rate. ilinety-seven (97) of thése swine were
reactors, fifty-three (53) at tne 1:400+ serum dilution. Thirteen (13) out
of 15 aborted sows demonstrated Brucella agglutinins s"bsequent to abortion,
two of these with ascending titers. The following three tables out-
line human .nd swine cultural and serological results: zSee 3 follow1ng 5
tables), tables 7, & and 9.
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Table 9

Human berology and Cultures

Specimen #  Jame: Age:  Started : " Serology 'JBE
23 August work Leptospirosis Brucella H-I
3 PK 24 __Hay 63 - _ - - g
4 _.BD 23 May 63 - = . 10
5 S 89 20  July 63 - - 9
6 SW 19  July 63 = - S - S
7 CW 21  kar 63 - - 7
8 PD 23 Aug 63 - - - 8
9 BL 23 _July 63 = ; - 9
10 SB 21 May 63 - - 10
11 SC 16 July 63 - — -
12 PK 22  iapril 63 - - 5
13 UT 19 July 63 - - 6
17, IS 22 July 63 - - 9
15 4c 14 July 63 - - 1
16 _BS 17 _July 63 - - 6
17 MS 30 2 yrs - _ - 5
18 0o 17 2yrs. . .. =21 Jan 1:100 ko
c 4 Mar 1: 400 .
1 ol Ry, ~ ——— :
20 PR 46 ilay 63 S = = 7 s S
21 ) 16 July 63 ‘ B 5
22 ME 20 July 63 = = 7
23 __LJ 21  June 43 - - 5
24 _ <o _hpril 62 - 1:400 10
25 PP 13 April 63 = -

Blood cultures conducted on these 23 workmen on 23 August were negative for
Brucella sp recovery. . :
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Individual # 18 presented herself to the SIZATO Medical Research -
Laboratory on 21 January as a patient suspected of brucellosis. She com-
plained of chronic low-grade fever, chills, headache, and loss ol weight.
Serum titers are recorded, blood cultures attempted on 21 January were
negative for Brucella sp. She was treated for brucellosis and recovered
uneventfully., This individual also informel us that individual # 24 was
also sick in the same manner at this time. He was not scen at the SIATO
Hedical Research Laboratory, but was treated with broad spectrum antibiotics
and presumably recovered. '

Part C: Japunese B, Encepholitis Virus

Of 38 pigs ‘bled in June 1962, all 20 adults (9~12 months old) had H-I
antibodies to JBE or related viruses. Young gilts and shoats had high
Percentages of JBE antibody with a tendency to lose antibody with increasing
age (Table 10), When some of these piglets were bled again in September
1962 (Table 12), gilts and shoats in House 1, pens 1 and 2 had lost H-I anti-
body for JBE virus while virus transmission for Group B agents was occurring
in House 1, pen 3 (manifested by acquisition of"high H-I titers and increase
in number of positives). Thus, during the summer of 1962, patchy virus tran-
smission of Group B arthropod borne ugents was occurring. apparently, 9-12
months residence at this swine jarm was suificient for all or nearly all pigs
to become infected with JBE (or related) virus. Whether any sows become preg-
nant without having had a JBE virus infection early in life is problematical.
On the basis of evidence obtained by the Virus Department, SZATO iMedical
Research Laboratory that JBE virus transmission occurs maximally during the
early rainy season in the Bangkok vicinity, it seems likely that some
yearling sows pregnant at that time of the year might still be susceptible
and acquire a JBE infection. 'Abortions aitributable to these infections
should occur between May and August. The following tables 10 and 11
illustrate these findings? Ve ' T

Table 10:
JBE H-I Antibody in Swine Study farm Pigs June 1962

Aze Group: ’ JBE v" '
No, Pos./No, sampled

9-12 months

X month
2 months 21/34
3 months
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Table 11:

JBE H-I Antibody in Gilts and Shoats in 3 Pens in Swine Study Farm, June and
September 1962 '

Pen Number: JBE
June veptember
9/9 0/9
A 0/4
12/19 15/21

All of the 23 swine farm workmen bled on 28 August 1963 demonstrated
high-order H-I agglutinins to the virus of JBE, or related virus (refer to
last column of Table 9). -

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

Summary :

Part A: Leptospiral Epidemioloey
Results of canal water sampling werz as follows:

During the dry season (Novembér 62 ~ March 63) sixty-nine water samples were
passed through 345 weanling hamsters. Twelve hamsters died during the
desired time interval, nine hamsters were cultured, all were negative for
leptospires. During the rainy season (June - Aucust 1963) nineteen water
samples were collected during or within 3 hours aifter heavy rain., Samples
were passed into 95 weanling hamsters; ten hamsters died during the desired
time interval, all were negative ior leptospires,

148 rodents were trapped {rom in and around the swine houses and groves.,
Nine isolates (all L. javanica) were recovered - isolation % 6.1. One
hundred fifteen of these rodents examined serologically exhibited a 6,9%
agglutinin rate, almost exclusively L. javanica. ’

Freshly voided %“clean" urine from grouns os apparently normal swine
(l5/group) was inoculated into weanling hamsters. Twenmty pooled samples
collected from di.ferent swine houses resulted in L. pomona recovery from
8 samples (40% recovery rate),
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Individual urine samples irom 86 apparently normal svine were passed
through 172 weanling hamsters. L. Domong was recovered irom urine of 4
sows, isolation % 4.6, At the poini of leptosplrurla, none of the 4 sows
demonstrated significant leptospiral agglutinins.

122 apparently normal swine, less than 1 year of ag vere examined for
leptospiral agglutinins. 174 of these exhibited significant agglutinins,
17 L;-gomoga exclusively, 3 L. agtumnal;s exclu31vcly end: l L. Javanlca.

Urine from 8 aborteu sous was passed chrounn weanlln' hamsters the week
the abortlon for. leptospiral recovery with negative results. The twenty-

three workmen examined on 23 August 1963 demonstrateu no leptosplral aggluti-
nins,

Part B: Brucella Study

Fifteen swine abortions occuired during a 4 month period. Specimens
Ffrom 7 aborted. sows were culturally examined ior Brucella sp; Brucella suis
. was isolated {rom 3 oI these specimens. Thirtzen out. ol fifteen aborted sows

demonstrated Brucella agglutinins subsequent to abortlon, two oj: these with
ascending titers. S .

106 Apparently normal swine were examined for Brucella agglutinins.

dinety-seven of these were reactors (91.5%) fifty-three at.the 1:400+ serum
dilution.,

~.20n 23 August 1963, 23 workmen were excimined for evidence of Brucella
agglutinins. Two indivicuals demonstrated significant Brucella species
agglutlnlns, one ol these to an ascending degree during the course of a
disease clinically consistent with brucellosms.

Part C: Japanege B, incephalitis Virus

In June 1903, a group Oi sows and young piglzsts (1~3 months old) were
bled ifor evidence of JBZ hema: glutinins. The 20:sows illicited hamaggluti-
nins of a high order to JBE. The 52 young gllts and shoats illicited
hemagglutinins of a low order (maternal, uAulbOQj). In September 1962, 32
of this same group of pigs were examined for JBE agglutlnlns., Most.of the

plgs had lost .all of their low order agylutlnlns. Some of the pigs converted
to ‘high order az-lutinins. :

All of the young adult leS and sows, examined in July 1963 illicited

high order JBE agrlutinins. - e nwenty—three workmen axamined on 23
August 19563 all demonstrated high order JBE hemagglutinins, Specimens from
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4 aborted sows were culturally examined (suckling mouse passage) for
presence of JBE virus with negative results.

Conclusions:

Part A: Leptospiral Hpidemiology

. It can be stated with reasonable assurance that the indigenous rodents
at the study farm moderately contributed L. javanica (perhaps exclu51vely)
and the swine at the study Jarm heavily contributed L. nomona to the fresh
-water canals coursing through the iarm. although the water pH was. favourable
for leptospiral maintenance (ayg. pi 7.16) none were recovered from this
water. It must be assumed that the canals, alvays muddy and covereu with
plant growth,were inimicable for leptospiral survival,

Because the swine gave almost exclusively evidence of_L. pomona
infection, and the rodents of L. javanica infection, and knowing that many
rodents freyuented the swine mangers at night, it can be assumed that L.
pomona is relatively non-infective ior these particular rodents, and L.
javanica is relatively non-pathogenic for swine, In this particular study
the humans gave evidence of no leptospiral infections, indicating that these
two serotypes under these particular circumstancss, were relatively non-
-pathogenic Jor humans, Because of the overwhelming Brucella iniection, it
became impossible to incriminate leptospires in the abortion syndrome.

There was no positive correlation between ro.ents with agglutinin res-
ponse and rodents from which isolates were rscovered; only two animals
demonstrated homologous agglutinins. Reciprocally of the gight rodents
demonstrating agglutinins, only two yielded a homologous 1solate.
Speculating on the parasitic course (rather than the acute clinical course)
of this infection in rodents, it is perhans true that serum agslutinins
are illicited secondary to long and heavy kidney infection. The development
of high order serum agglutinins may in turn rid the kidney of the infection.
There is insu.iicient eaperlmenual aata to sup;ort this hypo thesis, but the
possibility is enticing.

In the iramework of the ag lutination criteria establisihing a reactor,
it is significant that random serology of this heuvily infected hard dis-
closed no reactors higher than the 1:400 serum dilution. This may indicate
that the microscopic a;glutination-lysis test as used lacks sensitivity, or
that swine do not typically devalop aich order ag lutinins subsequent to
L. pomona infections. Jurther, from the 4 animals from which isolutes and
serum was availablz, some striking features are aprarent. In two animals,
serun agglutinineg werz not Hressnt at the point oi leptospiruria, Low
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order serum agglutinins + + @ 1:100 dilution vere detectable 1# months sub-
sejuent to detectuble leptospiruria, and then disappeared /4 months subse-
quent to leptospiruria. This data confirms past experience that swine
leptospiral serum agglutinins fall ofi rapidly after infection. This data
implies chat leptospiral serum agglutinins in swine are typically of low
magnitude. This data further implies that the highest order of serum
agglutinins are not present at the time of leptospiruria, but develop from
that point. Xnowing that L. pomona is a serotype well adapted to the swine
kidney, one can speculate on the parasitic rather than clinical nature of
thig infection in swine. further transmission studies, mimicing natural
infection, must be done before any conclusions on L.pomona pathogenesis in
swine are warranted.

Part B: Brucella Study

' "The data indicates that Brucella suis was the primary cause of swine
abortion on this farm. In the presence of an overwhelming Brucella sp
iniection, it becomes extremely diificult, il not impossible, to incriminate
JBE virus or leptospires with specific¢ abortions.

Part C: Japanese B. Enceghalitis.Virgs

Evidence of JBZ virus conversion of pigs during the rainy season of
1962 on the study farm, plus additional data ‘collected by the Virus Depart—
ment, SIATO Medical Research Laboratory from a consecutive study of birds
(maximal antibody acyuisition May-July) definitely points to 2 marked
seasonal transmission of JBZ virus in and near Bangkok during the early
rainy season. Thus, a situation paralleling that in Japan and Taiwan is
evident. Pigs born during the rainy season and protected by maternal
antibody probably remain susesptible throuzhout the cool-and dry season.
Those pigs bred in +<ebruary and HMarch and 2-3 months pregnant in iday and
June mizht well be insected with JBZ virus. Unfortunately, no viral reco-
veries were made {rom fetul parts submitted during the abortion study, and
the role of the JBS virus in this study farm abortion syndrome must remain
speculative,
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