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5 northern-provinces, 4 eastern i)rovinces and 5 provinces in the SUb-Bal1gkok
Central Plain. These were exa..'nined for leptospiral agglutinins--and 'an
attempt was made to note area and species differences. Results are as
follows:

a. Leptospiral.agglutinins mar.ife~ted in random sampJ,ing of live-
stock are typically of a low order and seldom exceed 1:25 (buffalo andcattle) 

or 1:100 (swine). ';

b. p;~rcent reactors in bui'falo and cattle are essentially similar
(+22 %) w:I;t~ a tendency to ~iminish in frequency ~s one moves aw~ from the
Central Plain..,

c. J!'rom "positive" areas,~glutinins manife~tedby swine are
typiGally less .fr~quent than cattle ~nd buffalo (less tlian 17%); particu-
:1arly note'-lol~thy is -(:'11e very low evidence of swine iJ;'lfection (negative sero-lQgy~2j" 

i~Qlation) in are~s outside the Central Plain.,
.--'.- ---

-d~ Hebdomadis group and h'£Q.§. agglutinins are consiste~tly
illicited qy ca-Gtle and buffalo ~'rom all areas.--'--'- ---

e. 1. autumnali~ a~glutinins are thought to be negligible or
abs~ht in the Central Plain (no buffalo examined), but occur in buffalo
seQond in frequency to.9~Y hebdomadis in areas of the North and Northeast.
Buffalo illicit .9:'1'::15 fold-higher,autwimalis agglutinin response than do
cattle e~ned from the same areas.

f. Although evidence of bataviae and canicola infections exist,
~. pomona appears to constitute 84-92% of the s\vine inL'ections. Central
Plain swine infections are heavy (l~~ serologically -12% isolation); in-
fections beyond are scanty.

g. Serological and isolation data in the leptospil infections of
rodents frequenting the :jrazing land of 4 provinces discloses a predomi-
nant if not exclusive~. iavanica infection which is of negligible impor-
tance in livestock in£'ections (.66 is nkLximum infective rate in cattle).

Area and species differences were disclosed in prevailing livestock
leptospiral agglutinins which, when comparecl with r.he small amount of
livestock isolation data on hand, offers a degree of clarification to the
epidemiology of these infections. By inference, areas oi' additional study
have been pointed out GO clari.i.Y the epidemiology of human infections.
The fol1owin~ conclusions !.1~y be warranted or infel~red.
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a. 'fhe consistency and prominence of the hebdomcldis group and
1,. ~ agglutinins in cat.tle and bU.i.la.1q from all arecJ.s, in the presence of
meager rodent data indica,ting the lack of these ini'ections in rodents,
indicates that the serotypes causing these agglutinin3 are "cattle" orga-nisms. 

The ability of these serotypes to cause clinicaldi.gease in:.buffalo
and cattle is not known and the importance of these orgalllSmS in causing
human infections and/or di-seap0 is not known.

b. 1. Domona appears to consti tute .84~2~~ of the swine i~fection,
whose intensity is centered in tl~e Central Plain region. This may explain
the p~evale~ce (~though very low) of cattle and bul'falo pomona agglutinins
within the Cent~al Plain, and apparent lack of them without. Intensive
swine husband~ is thought to enhance lJOmona infections,-

c. ~. autumnalis af!jglutinins from buffalo in the north and north-
east are signifiCC:;Ultly high,{5-9% infectivity rate), 7-15 fold higher than
cattle agglutininl:? in ,tpe same area. There is no concrete evidence of
significant autumnalis agglutinins in regions of the Cent~al P1~in examined
(also a relative lack of buffalo in these regions). This infers that the
buffalo is either environmentally dislJOsed or species Jisposed to a~tumnalis
infections, and constitute a potential of human auturnnalis infection in
areas of great buffalo densities.

d. From 4.dii'ferent provinces examined, the exclusive rodent
infect:i;.on (grazing ~and) WdS disclosed to be~. javanica, whose highest
infectivity rate in livestock was .66~. 'rhis infers that the rodent role
in livestock infections has yet to be clarified in Thailand.
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has been formulated, the degrae to which these animals can be implicated
in human leptospirosis can be studied. ~~?or roo.ent studies were conducted
to determine their role in livestock leptospirosis.

° ,

Description: fhe field te.3mS of the DepartmeOnt oor Livestock-Development
have supplied this laboratory with livestock sera and accompanying back-
ground information. i~iquotes of sel~a collected by these teams in their
routille survey progra-Tns are given to this laborat.or;{ ior examina-t.ion..
£heSe teams have further been raade available for special collection trips
in exclusive support or this prog-ram. These S3ra are collected under field
conditions, separated in the Lield by clot retraction, and shipped to Bang-
kok on wet ice. Of the 3,OQb+ sera these teams have collected during the
past yeal~, this laboratory has' examined 790 water bui'falo sel~a, 1,370 cattle
sera, and 567 swine sera collected froIn 5 provinces in Nortpern Thailand,
4 provinces in eastern Tllailand, and 5 provinces in the sub-Bangkok Central
plain area. The serological test conducted in this laboratory is the micro-
scopic agglutination-lysis test, ~tilizing the 18 live diagnostic antigens
originally supplied by the JiIO/F.~O Leptospirosis Reference Laborato~ at
the Jalter Reed Army Institute of Research. Tfie antigens employed ~ this
laboratory are as follows:

L. andaman CH 11
L. butembo Butembo
L. celledoni CelledoniL. 

batavia Sw~rt
L. pomona Pomona
L. djasiman Djasiman
L. hyos 1,ii tis Johnson
L. autumnalis (FBF)
L'. ballillnM-127
L. canicola" H.U.
L. ictero 1vl-20
L. pyrogenes Salinem
L. alexi HS-616
L. grippotyphosa M.V.
L. borincana HS-622
L. wolffi 3"/05
L. javanica V.B.
L. australis A -Balico IU'l

All sera are examined against this bacte~J of live antigens serially g~oRn
in liquid Stuart's media containing 1250 rabbit serunl. Antigen cultures
showing ~eavy concen't.ratiOl"lS oi' leptospil~es at 5-7 days growth are manda-
to~ for conducting 'the agglutination-Lysis te~t. .~l sel~a are ,examil"led
at 4-fold serial dilutions depending upon the species of al"limal examined.
Initial dilutions of serum are as follows for the following species:
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rodents -1:10; Swine 1:100; cattle and buffalo 1:25; human 1:100; C:J.t
and dog 1:100. The stand;lrd criteria used in measuring s~ro1ogical reac-
ti'vity is based-upon the minimum species serwn dilution and th~ i'ollowing:

75% or moreaggliitina-r,ion
50-75~ agglutination
25-50"/0 ,,1.[~glu.tinati6n
25% or less agglut.ination

+
'+

;'

All serologicd reactions previously mentioned or to be mention~d a.;r,~ based
on these criteria. The only "reactors" recorded the.n were those animals
whose Berufu"demonstrated 7-5% or more agglutinating capacity at the minimum
species serum dilution. ,.

Groups spec-ii'ic anti-sera for _classifying isolates is also supplied
qy the Walter Reed Ar1lV Institute of Research. These anti-sera are as
follows:-:'_: --,_: , -

L. sentot Copenha~en p. 61 WHO
L. autumnalis AJ3 ;!\kiyama A. p. 57
L. australia A Ballico ~I p. 57
L. ballum 1'1-127 p. 58L. 

grippotyphosa M.V. p. 58L. 
medanensis p. 58 WHO

L. javanica Veld. Bat. p. 59
L. pyrogenes R-O46

L. dj.atzi p.53
L. hyos f,Ii tis Jolmson p. 57 -v.mO
L. P9mona Pomona p. 57 WHO
L. djasiman Copenha~en p. 61 WHOL. c.;mico1a H.U. p. 59 '

L. icterohemol~rhagiae 1~-20 p. 59
L. zanoni p. 58 iolHO
L. alexi HS-616 p. 59

Progress: 

The following 11 tables summarize most oI':the serological. data
collected thus i:ar. Pertinent details \-rill be poin"Gad.' ;out, if indicated,
at the end of the series of tables.

Rector Percentage/Area:

Ca;ttle(I~QJ.~ 1:):
-::.-. -..'."':.~::::..

~ ~ S~b.,.Bal1gkok Central Plain
'-.-'-:- .-""--"~-

M.",,_)~ T~l,. Q';~~lr~+ V~-~~ i\T~lr~_~ n".;.;~" ;.." ,~" ~ "-,..."..,,. """,,,,-,,"i""Jlrl ,L,~",.,.".
Pathom

Cho]bl1riNan

36
1
0
3
0

12.5

316
79
34
25
11

92
20

0
22

0

297
75
13
25

/+
37.3

2)
7
4

)0
17

J02
4l

2
13
0.7

~2.3.5

314
105

4
33
1

# TestedReactors: 
1:25

Reac.t.ol~S: 1:100+:
% Reactors: 1:25
io Reactors: 1:100+
Area % Reac-t.ors:
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The 3% reactors for Sisaket should :)erhaps be considered too "low, and due
to the small numbers tested. The 47p reactors for Cholburishould perhaps
be considered too ~1igh due to the small nllinbel~ tested. Eliminating these
percentages then al"ea reactors for cat"l:.le becomes liforth 24~~, East 22~\),
Central Plain 32%. The 2gjo difference in reactors between Nan and l'luack Lek
may be an accurate reflection of the more nortberly loca"tion ofi~an by
530 km. This table point_~ out two thinzs, primarily:

(1 Agglutinin~ maniiested in rdnaom sa.'npling of cattle are typically
of a low order, and seldom exc~ed 1:25

{2) Percentage 0 i.' reactors diminishes more or less as one moves out
from -the Central plain area .~orth or East.

BuffaloCTable II); ~ ~

~ ~ KQratSisaket

#, Tested:Reactors: 
1:25

Reactors; 1:100+
% Reactors'; 1:15
% Reactors: 1:100+

504
117
11
23

2

142
21

6
1'5
4

43
6
l

14
-2

101
30

0
30

0
22 23

This table illustl~ates two poil'lts primarily:

(I' Agglutinins manii"ested in random sm'lpling of water :buff~.1_o are
typically of low order and seldom exceed 1:25.

(2) Percentage of l~eactors, as compared with ca\~tle, for Jrovinces of
the i~orth and East are about the same, ~ 22%.

Swine (Table III): North
~

Sakal
i~akorn

Sub-Balli!:kok Central Plain
Ban,lZkae Nakorn Rajiburi

Fathom

~
~

l'Torth
~~

83 171 4560 88 30 122# TestedReactors:

1:100
1:400+

50 Reactors:
1:100
1:400+

lU~ea % Reactors:

10
11

9
3

10
5

- -- -

8
9

22
II

5
2

- - --

0 190



This table is strikingly diffe:r:-ent from I-II, and the following appears
evitlent;

(1 '~glutiflinsmU11if.es.ted in rdndom-sampling of swine are typically
of low order and seldom exceed 1:100 (In the lirnited amount of work con-
ducted in this laboratory, agglutinins have been,an.exclusive manife.a.t.ation
of past infection and have never boen observed with swine sho\Jing leptospi-
ruria or infected kidneys). ;--

, , -
(2) From "positive" al~eas, agglutinins:il1anifested by swiri~! are typi-

cally lower 'than those of cattle and bu~'fa1o (The 33% positive ~e'actors for
Rajburi should be considered improbably high, and due to the small number of
animals tested). --,

.(3) Especially noteworthy is the lack of agglutinins:in~re:as:beyord
the Central Plain. ..':...:

Table IV-Cattle AJ?:'!7lutinin F..ates Area

~ tludck
1§k

Sisaket Nakorn
Pathom

~ Ra_iiburi Cholburi

302
14

314
c

--31;;
36
3

92
22

316
36
2.2
1.7

297
29
1.0
1.0

23
47

.64
.66
.33

2.3
1.9

.33
1.7

.33

.32 2.5
2.8

.94
4.1
4.6

.94

.22
2.8

.64

.94
.32

2.8
3.8
1.3

.32

1.9

11.9
l.1

11.4 2.8 6.7
.33
.66

/I Tested
% Reactors
L. andaman
butembo
celledoni
bataviae
pomona
djasiman
hyos
au tumnali s
ballwn
canicola
ictero
pyrogenes
alexi
griplJO
borincana
wolffi .

javanica
australis

...1.

8.7.

.

'1.1
1.1 4.3

2.3
2.6

.66

.33

15.8
6.6

.32

.39.3
4.36.5

Sisaket and Cholburi colwnns should. be disregarded because of' the small num-
ber of' animals tested. Several things appear evident from the table.
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(I' The Central Plain area demonstrates a greater variety of aggluti-
nin resl)Qnse than do other areas. .

(2) ~. hY2.g ancl the hebdo~adis group(~. borincana and wolffi) show
consistently higl'l percehtacses of reiJ:c~tors in all areas tested. i'his tenden-
cy has'. been manifested througl'lout the s:tudy, so much so tl'lat one wonders
whether these agglutinins represent leptospires wit.h-,a specic.1 predilection
for cattle and buffalo kidneys.

(3) 'fhe paucity of 1. POfnona agglutinins (particularly outside the
central plain area) ~~d 1. _i ivanica agglutinins is 110teworthy.

(4) ~. autwnnalis anJ~. pomona shaTe cross-agglutinating proper-
ties. Except f'or tile possibility of autmnnalis infections at Korat, most
autYmnalis agglutinins listed here ShOlild be considered possible pomona
infec-t.ions.

(5) All other agglutinin responses listed here 'show nothing. particu-
larly striking, and not kno\iing the inciting org~~ism, one can only specu-
late as to th.e epidemiology of tl~ese infections.

'rable V: Bul'falo lutinin Rates Area

~ ~ ~oratSisaket

142
19

101
30

504
25

43
16

.71.39
.19
.99

.39

1.9

2.1
1.4

2.1
6.3

4.9
8.9

I 0~-+.
4.8
..19

.19
1.6

.78
1.2

..39
4.8
4.4

.19
..39

6.9

# Tested.
% Reactors
L. andaman
butembo
celledoni.
ba taviae .
pomona
djasiman
hyos
autumnalis
bu11um
canicola .
ictero
pyrogenes.
alexi
grippo
borincana
wolffi
javanica
australis

.71 2.3 .
2.
2...
4.

.7l

2.8
2.1

2.3
4.7
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'lbe i:orlow:l.~'a'ppears-evid'en t:

(1 Duffalo share the variety of agglutinin respOnse already demon-
strated in cattle, and dependent upon ar~a. l~o buffalo were examined from
the Central Plain area. It can be speculated that if the same numbe~s of
buffalo were examined at Prae, Sisaket and Karat as hdd been examined at
Nan, the same variety of low order a[glutinins (.19 etc) woulcf'hkvEib~enilicited.

(2) As with cattle, the hebdomadis group (borincana and ~.1.ili),
shows a significantly high ~ of agglutinins in all areas tested., ~. ~
is very consistent, but not to the same degree as was evident in cattle.

'-

(3) !!. autumnalis agglutinins are tho'~ght to be consist~rit ;and &igni-
fic~t, and pro?ably do ~ot 'represent ~. POm,?na cross react~oris{~~'. ~~-
nal1s has been 1solated Lrom a wate~ buffalo).!!. autumnal2~ agglut2n2ns
a,ppe~r second in f+e'.J.uency to tne hebdo~d.isgroup~ -Because no serology
was conducted on bUi."falo from the Centfi;\l Plain, ~d !!. a~t).!!!Jn~i§:- has been
isolated from one bu';:'falo, it is impossible to conclude at this.time whether
t~e ,frequency 9r-~~ autumnalis is a species phenomenon or an environmentalPhe1;lome:no~. ' ',-~ ,--,-, '-'-

C'(4) Ulother agglutininres~nses listed here show nothing particu-
larly striking, and not knowing the inciting~organism, one can only speculate
a~ tQtp~ epidemiology of these inJ:ectio~s:.

.: ",c,,-.' cc, ~
...'

Tab e vr ~ Sw"ne Area ; ,.

~ ~ Sakal
liJakarn

Karat. BangkaQ rlakorn
~QJ!l.

Ra.i i buri

60
0

88
0

30
0

83
0

122
17

171
7

'--'-~--4':;:
.' 33

4.4
20

14 5.2

# Tested:
% ReacGors
L .andaman
butsmbo
cellsdoni
bataviae
pomona
djasiman
hyos
autumn~is
ballum
oanicola
ictero

2.4 .59
.59
.59

(Continued next page)
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Table VI -Swine' 'lutinin Rates Area (Continuation)

Nan ~ Sakal
1\Iakorn"

Karat Bangkae i'Jakorn
Fathom

Raiiburi

pyrogenes
alexi
grippb
borincana
wolff'i
javanica
australis

4.4
2~2

.8

The. 

following appears evident:

(1 '!he lack of agglutinin response in provinces in the I~orth and
North East has already been coln.'ilen.JGed ur::>on. .-

(2) ~. au.tumnalis reactors listed under Bangkae sholild be Coic1sidered1. 
pomona. This area represents one large swine farm in which exclusively

L. oomOna...:was repeateclly isolated from swine urine.

.D) The 1. bataviae agglutinins listed for Rajiburi aieconsidered
significant, but misleading because of low numbers tested. Four leptos-
pires have been isolatcd from 48 swine kidneys originatimg in Rajiburi; all
have been grouped as 1. DOmo~.

(4) This table, plus isolation data, indicates that 1. pomona consti-
tutes the predominant leptospiral swine infection (84-9~p) which is more
prevalent within the Central Plain area than without. -As -sta~d becZore,
this is a probable reiLection of swine husbandry practices.

( 5) '£he-lack of 1.. ~ agglutinins is noteworthy, as is t,he .fact c.~. 
~ has not been recovered' from the ;'ilanY s\-line leptospires isolated todate.

(6) ~. hY22 is supposed to be a serotype second only to pomona in its
ability to infect swine. It can be strongly inferred that~. ~ cattle
and bul'falo agglutinins are illicited by a serotype antigenicc~Y related
to ~. hY22, but none-the-less a different serotype non-infective for pigs.

(7) The dimunitj.on oi" cattle and buffalo pomona agglutinins in the
l~orth, East and Northeast, relative to the Central Plain may .be a direct
reflection of the apparent decreased pomona swine infection for theseareas.
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Table VII Rodent A2 luti,\in Rates Area

~ LamDoonLumpang Bangkae

31
3

26
15

17
12

12.2
7

# 'rested
% Reactors
L. andaman
buteiDbo
celledoni
bataviae
pomona
ujasimam
hyOS
autumnalis
ballum
canicola
ictero
pyrogenes
alexi
grippo
borincana
wolffi
javanica
australis

.8

6.515:3.[~:c12 J:

The following appear~~~~~nt:

(1) From the four provinces tested, variable lJercentages of rodents
demonstrated leptospiral agglutinins. 'This ~ be a function of the low
number of animals tested.

(2) l~rom the ~'our provinces tested, the exclusive infection was
1.. javanica, whose infection rate for livestock has never exceeded .66%.
Although data is still meager, the inference is present (at least in these
four provinces) that the predominant to exclusive sel'otY~Je infecting the ro-
dents of cultivated fields is of negligible infecting potential for live-stock .

Table VIII -Area Af!-r'lutinins PLates S ecies

Korat

Buffalo Cattle Swine

83
0

# Tested
% Reactors

101
30

92
22

(Continued next page
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Table VIII -Area ,,' ',lut.inins Rates S ecies (Continuation)
Korat

..-
~ .
~w~neBuffaJ.o CattJ.e

1.9

4.9
8...9

11.9
1.1

L. al1daman
bu-r.embo
celledoni
bataviae
pomona
djasiman
hyos
autumnalis
ballum
canicola
ictero
pyrogenes
alexi
-grippo
borincana
wolffi
javanica
australis

.
2.2.

..
4.

1.1
1.1

6.5

Table IX -llrea lutinins Rates Species

Sisaket
CattleBuffalo

36
3

43
16

2.8
6.9

# 'rested
% Reactors
L. andaman
butembo
celledol)i
bataviae
pomon.~
djasiman
hyos
autmnnalis
ballum
canicola
ictero
PY1~ogenes
alexi
grippo
borincana
wolffi
j ava.liica
australis

2.3

2.3
4.7

468

99

9
9
99
99
9



-.-"-'- -0' 00 -,-'" ': -.-

~. autumnalis agglutillins (.thoug~t not to represent prevalent cross-agglu-

tinins) are 8 fold more prevalent in buffalo than cattle in 'rable VIII,

6.9 fold more prevalen-G in 'rable IX, and 15 folJ more prevalent in Table XI,

As stated, insuffic;i.ent data has_~_~cumula~~d t_o_;i.ndicate whether this

reflects an envirornental difference, or species -serotype predilection.

-,:" ;~J~,:::!
Table X -Area lutinins Rates Soecies

Prae

BuffalQ ~ Rouents

142
19

88
0

17
12

.71

2.1
1.4
2.1
6.3

# Te.sted
% Reactors
L. andarnan
butembo
ceIIedoni
bataviae
pomona
djasiman
hyos
dutumnalis
barIum
canicola
ictero
grippo
bQri~c~a
wollfi
javanica
~ustrali~,

.71

2.8
2.1

12

It appears that the 12% iavanica infection listed for rodents is probably
high because of th~ small nu,mber of rodents tested. However" this exclu-
sive rodent infection is not re.i.'lectsd at all in the bui.'fa.1o or sWine from
the immediate regions.

~ -
'Table XI -Area' 1Z1utinin cies

l'lan
Buffalo Ca-ttle ~

---

302

14
Ii ":~~~:ted
~~ Reactors

L. anda..Mn
Q1,1;tem~ :

504
25

60-
0

..39 .66

(Cpl'ltinued next page)
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Table XI -Area lutinin Ra-tes Species (Continuation)

Nan

Buffalo

Cattle Swine

.19
.99
.39

4.6
4.8
.~l~
.19

1.6
.78

1.2
.39

4.8
4..4

.19
.39

cellecloni
bataviae
pomona
djasiman
hyos
autumnalis
ballum
canicola
ictero
pyrogenes
alexi
grippo
borincana
wolffi
javanica
australis

2.3
2.6

.66

.33
-

Summa~: A qlali-tative and quantitative study for leptospiral agglutinins
was conducted on 790 buffalo sera, 1,370 cattle sera, and 507 swine sera col-
lected from 5 provinces in northern Thailand,,4 provinces in eastern Thailand-
and 5 provinces in the sub-Bangkok Central Plain. 4~ attempt was made to (
note area and species differences. fhe following appears evident:

a. Leptospiral agglutinins manifested in random sampling of livestock
are tYlJically of a low order and seldom exceed 1:25 (buffalo and cattle)
1:100 swine.

b. Percent reactors in buffalo and cattle are essentially similar
(to 22%) with a tendency to diminish as one moves away from the Central Plain.

c. From "positive" areas, agglutinins roanifested by swille are typically
less fre4uent than cattle andbu"f~o (less th~ 17;';); particularly note-
worthy is the veri low evidence o:t.s~!ine ini.'ecti6ri (rie:;a.tive-serology, 2%
isolation) in areas outside the Central Plain.

d. Hebdomadis group and ~ agglutinins are so consistently illici ted
by cattle and bUL'f~o from all araas, that one might c~nsider them cattle
and buifalo infections.

e. Although evidence of 1. bataviae and 1. canicola inl'ections exist,
1. pomona appears to constitute 84-9Z~ of the swine infection. ~. pomona
in swine is very prevalent in the Central Plain region (17~ serologically,
l2;.~ isolation) but diminishes to negligible importance beyond. (Negative
serologically North, Northeast, -2% isolation).
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,,"- f. 'rhe prevalence of~. pomona agglutinins in cattle and buffalo is

surprisin~:ly low in all areas tested (2.8% maximum j_nl'ective rate) but this
diminishes to n~gligible in the iiorth and l~ortheast.

g. 1. autUmnalis aGglutinins are negligible or absent in t~e Central
Plain (no buffalo eJ~amined) but=occur-in buffalo second. in frequency to
only hebdomadis in areas of the Iiorth arld Northeast. Buffalo illicit a 7-15
fold high~r ~utwm1alis agglutinin reaction than to cattle

h. Serological and isolation data on t11e leptospiral infections of
rodents fre1uenting the grazing land of four provinces discloses a predominant
if not e~clusive~. iavanica infection which is of nefligible importance in
livestock infections (.66 maximum infective rate :';-ractle).

Conclusion: Area ~nJspecies differences were disclosed in prevailing live-
stock leptospiral agglutinins which, when compared with -Ghe small amount 01'
live-s~o-Ck isolation data on hand offe11s a degree of c~arification to the epi-
deiniologf of these infections. By infe11ence, areas worthy of ad aitiona 1
study have been pointed out to clarify the epidemiology of hwnan infections.
The following conclusions may be wal1ranted o~ inferred:

a. The consistency and prominence of the hebdomadis group and 1. ~
a~glutinins in cattle and bu~'fa1o from all areas, in the presence of meager
rodent data in4icating the lack of these inlections,in rodents, indicate
that the serotypes causing 't.hese agglutininf1 are "cci'ttle" org~isms, 'rhe
ability of these serotYges to cause clinical disease in-briffaloand cattle
is not kno\offi, and the importance of these organis;l1s in causing hUl"!1an inJ:ec-
tions and/or disease is not kno\offi. Further, inasmuch as ~ agglutinins
have never been detected in swine, nor has l!Y.Q.§. ever been isola'tea from the
many swine isolates recovered to date; together with the fact that ~ is
a serotype with a special predilection fOl~ swine kidneys secorld only to
pomona, may indicate that agglutinins mani.i:ested. by ca;~tJe and bu~'falo al~e
illici ted qy an organism antigenica1ly similar to Lc hyos but othel~wise
different.

b. Serological evidence of~. pomona infec"l:.ion in cattle and buffalo
is surprisingly low, but as one leaves the Central Plain aggll~tinins become
almost negligible. 'rhis may be a direct reflection of the heavy~. pomona
swine infection wi"l-.hin the Central Plain, and ver:;r low pomona swine infection
without the Central Plain. fhis in turn lna.¥ be a direct reflection of the
intensive swine husbandry practiced within the Central Plain enhancing swine
to swine transmission, as opposed to the relatively free grazing practices
employed without the Central Plain, discouraging swine to swine transmission.
Because of the intensive swine inlection wi thin "the Central Plain, the pomona
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diagnostic ~nJGigen should be included in this area with other~ when attempt~
~o serologically diagnose hlli:1an leptospirosis.

c. 1.. auturl1nali~ aLgluGinins are second in lJrevalence in buffalo in
the nol'th and northeast anl,! to the hebdomadis group. Ca"t.tle from the same
area show a rel~tive lack of autumnalis agglutInins. "'fhe cattle and swine
oi":.' the Central Plain area (no buffalo exa.~ined) showed nqclear evidence of
autumnalis infection. We have insufficient knowledge :preseritly to determine
whether this indicates a bu-,-falo predilection l'or autWrillalis ini'ection

(buffalo to buffalo transmission) or whe"thel~ this is an abbe rant infection
ffom:another source (rodent) occuring sil;nil"icai1tly in buffalo because of
this"Jqreature's constant imnersion in water. In any event, it is speculated
ttia"t,: human au"Gumnalis infections would be or much more importance in the North
and i~ortheast than in the Central Plain area.

d. The rodents of cultivated fields-collected from one province near
Bangkok and -lihree in -t,he distant north showed exclusive 1,. i~vanica inJ:ection.
Javanica infection appeal~s to be negligibly important in livestock. Although
data is meager, the inference is clear that one of the most prominent roQent
leptbspiral infections is or negligible importance in livestock infec-t,ions.
-rhe agglutinins manifested -to the 13 remaining antigens (pomona, autumnalis
~, hebdomadis and iavanica excluded) were always relatively infre'luent,
occured.sporadically, and their origin was Qnknown. Although serotypes
grip1JOtvDhosa and canicola have been isolated from a rat and swine respec-
tively, and 1,. iavanica from a cat, and there is sel~ologica1 evidepce of sig-
nificant bataviae infection in dogs and swine; ml1ch more extensive epidemio-i
logical work must be done to determine whel~e these serotypes fit in the
cycle of livestock and hwnan infections.
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