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Crass*rcaetlan. hiuh &@ptei 1&&9ruh&@morrhayzae tn d 1utm

3jfgo¢ fmcm 1310 LQ l BOQ ﬂecuryed in uho Qa 'S Of uvemty pigle%s,

S to x;égm. m ;g 50 mms of fro 1330 “i-.a 1~»wm

Reueé;awa w th egtaﬁ ggiggohgpﬁasa ar with LPDﬁOﬁZ V

‘ 1\’!&3""& 1‘10”6 OﬂbOtlﬂvﬂ?"Gdu . ‘ ,

.
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Throug-aub the ewporiment 1egm0$piva anvibsdieﬁ weve noﬁ

75’found xn mhe werum of amy n &he cenpral P¢“i$t$v

ﬁaomatnlog;ual enaminknicn rcvéwlad uhub ahe %ﬁﬁal whita@

-{ﬁﬁﬂcaun+ of lﬂchtﬁd auimalm wa im¢r¢arcd uhreﬂwto sevanrfold.3A§ 357
Fmve piplebs shawed aa lnc“»ase ax‘hody tempcratur@ 01 up

523‘105 P¢ or sl ghﬁly ovar, while in 1i§%a@n anlm&l& xher@ was ﬁerXiu

:;;fleﬁ nn& 164. QE;h?in thraa eaﬁe“ %hc Lemperatumc did noﬁ aiffer Jro:

-t:. m“ ‘51163 (_,{mtm}, piglgtm. :

 ‘¢{5 1 A vamh,'varyanw in innunslt; and in duraﬁnnn, was preqent
j;;kzn 211 ba% one sf th@ infactad craaturc ' _‘ i  ' .
"5%§i:§5f In three 0&56&, twa nf whi&h invalved animals only bhrea
ii} weeks old; clzn;ca1 illn B8 Gf a feW ﬁa&ﬂ' Q“”R*iﬁn"wa“ manile b in

diarrhqea, dullneﬁn“and 1 ms ox aypetlta, and: conjunabiv1ti also vn

’;j thervad.¢n onn ¢ns$ancea




i 1"1 g'b’lnceiq/

ﬂacrﬂscspical le$lﬂnﬁ were ﬁet ﬁﬁtcnfea in the 1nbernal

‘organs of ylglets Lillrd at dinsr@nt ﬁt“) & 0& hh@ QXyarinent.
Lﬂp?qspixae were damansﬁthcd ;ﬁ usﬁ filma made 1rom ﬁha

‘Qfsupernatant fluz& ﬁi m@cerwtoﬁ kidneyw vakem f?nm.thvea of the infe'

faﬂimals.

ytospirurla wae ustahlished Ln the a“ge af ten animals,

,ﬁLwQ% whieh va“in& frﬁm tha xourth to the twelfth-week of in_eﬁtion.

By maan of bland oulbure, 1antﬂqpmraemia was sbnwn ﬁo ox:

,;:at ?our davs wfter 1nfactlon iﬁ uhe caso nx fiftseb animala and ath

In tha case af twenty of the in&ﬁﬁtﬁd enxm&ls; which were

?szlled %wo uD feuruhen week afher inuﬁﬁtian* Laytn. annicola vas

FRRE)

ﬁ.recoverud irom the Li&negq zmmedlabnly aftar 1auehbcr anﬂ &gazn fﬁ

‘tuhase owgﬂus arLe heylhad bﬁnn 0;i11&& qu twolve dayn oxr Tro mn

if&ix day

Attempta uo-}solaﬁe Lepto. aanlceln mrom the liver, ﬁplcan

‘fflungs, 1vmphwnodes and skeletal muscle% cf lnfeﬁteﬁ piglaﬁs wera no

ffauccessful.
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The dasignatlun, leptOSpirosis of swine, qpplies N

'Tkiﬂﬁfto several ccntagluuinfectioua disordera whiah mra attributableﬁﬁ;{f
:fi'?%o infection by differant speeies nf the yenus, Le tas ira, dnd;gf':
ﬁQt;;whieh have anly racently receive& p&rﬁicul&r attontion.4 égpﬁgrééif?

‘spiroals has ccme to he recogniaed as a diseaee of werld;wide 11 :
‘1fsignifidance mainly thraugh increaﬁing knowled e of 1ts o
f.ﬁ;iclinical manifeqtatians together with a wider demand for o
:5gfflabovatory diagnoatic ervices and an appreciation of ‘the wide-?;;%?

| 3*i,?snread distribution af egtosgirae in many-species of anzmﬂls. fw;"

In the pig, fourteen sorotypes of Lapt&sPira have

‘"ﬂﬁs;been reporteﬁ but 1nfectinn by Lepto. pomona appaars tO prevailf”;fi

Ei’ﬁifin many countries of the world (Johnson, 1939,u Gsel?, 1946;
.‘ﬁﬁb;ifquVIHQ ana Rennellt, 1944; Guida, 1948; Gollier, 1958 S
3Z’Gochen0ur et al. 1952; Bohl et al 19)4; Bryan, 1954), Where } o

A::ff;the condition is not only of: cousiaerable economic import hut

”'*ﬁtis alsa of much significnnce tc Publiﬁ hﬂllth (Huchtar, 1940’

f,:-'_rxr@mmh, 1940° Gsen, 1945, wlliem 19483 Kirschn@‘r &t al-;;:'i

To notural infeation by diffarent apecies of ) ept ‘ffﬁ?

R snirn the c?iniaal responaa sf pigs vqries Qﬂlte considerably

"”*Q'wnd uniform ayn&rome 15 rare even whan infeotion is due only f&“4”

115&i}xto egto. Romona. .;-,,_i'




ﬂif(a) Inféctionibﬂf”f to. pomona

If 1n?ectian oecur prior\to mia,gestatign’ same ;.:V

”,wor“all of’the sows may ahort, nctably, during tha 1ater stage |

.......

.“?f”ﬁr?of yregnancy (Ray, 19523 Boyer, 1952; Bailey, 1953, Csontos E;;iff
»-;et al. 19553 Fergusun et al, 1956* Gualqndi, 1959) Ahortion, ,ﬁb

u"ffin fact, may bg‘th:%main Qlinical featura¢ Gcoasionally,

,'fhowever, 4 litter of fallwterm but weakly piglets ara born

nf§a1iva, gnly to &1a acon after hirth (vaey'& 51”m°"9’ 1954)

‘ ﬁ'"'ﬁﬁiﬁwha sera uf aborting sows usUally%contain»aghigh titro of -

: *‘ié;ispeﬂifiﬁ antibodias. In many aborted foetnses, ﬁha most out-: f G

:ikiatanding lasion is focal necrosia of tha liveA‘and oftan there

'}5§§}1‘ BxQ@S% of clear, yallowiah fluid in the great‘aaroua

~,]cavitieslfkln non*gravid anws and in older pigs,' Et » gomona

_;may aause 11tﬁle, 1f5ii1f;%i nical abncrmalityibut, at autopay,

‘ 3r:£he kidneys usualliishcw pronnunced maero~ and microscapic f”fjfiifhn

* 1£chqnges¢. Dependingsanfthe agu of _he;pig and on tho duration ‘”"w"f

é%and severitf*of 1nfectian, grevishnwhite foci of up 2022 mm.

i‘;i,in diameter may ha present in tha ranal 'ortex and,m4ametimas,

,zﬁjﬁ jInqether aaseag Ghrgni{ interstitiwl

éﬁﬁfénaphritis\mayffiva risa to ﬂhrunkan kidnays an\;adherent

:iigtaapsule (Ryleya 1956)ré11n;aome outbreaks, piglets from 1n~

>>>>>

'f;4=§?feqted mathers may faill_ozthrive and may manifest 1rregu1ar  ﬁ;uff

:i*;fﬁver, anorexia hmdrkea waakneqs, episthtD“J
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circling'/

morzhund pigleta may raveal thé presanca Of petechiae in the
':“\Fmviscernl Qrgana ﬁogather with diffuse nephritia (Pochenour atb
1 al. 1952). ﬂther workerq.have~abservad fever; 3aun&ieey~haem0* ‘
:_=p1abinuxia, sigas of sapticaemia and ecchymotic haemnrxhagas 1n'
. the lungm and the stomachy m:-ine; 1950=51, ‘ou’ _some Russian -
‘ collactiva farma where human woxﬁera alsa wera affected, f;“y
:ﬁggemyanowa (1954) &escfibad a qevcra autbraav of “gyig, ;L;iggg '
*‘f:infeﬂﬁign in ﬂi&letﬁ, 3~4 months olﬂ, in whﬁch lnsa of N |
U appetite, favar, aaehexia, stagpering ait” and 10t9fﬁ* weye:
o the chief Qliniaal manifestatianﬁ an& seVeral of the animala '
}Hdiea; Acaar&ing to some Americﬁn warkera, nuraing snws nay :
el su:rfer fmm “sof*b martitis“ mh agalactia ox Wi“bh Prﬁmﬁm |
| “iaf qbnormai miik., In braadinﬁ‘$0W$: .one’ aﬁtack,by _2232:
‘‘‘‘‘ ,‘ffgggggga confers a lasting aegree af immunity an&, usually, the'. l 
'“éﬁ€animais may be returned bc servica. Percmu& carriers, ton, -

5imay aonetitate saurcea cf 1nfectian fer uther piga as well as

. ggtiﬁiffor aatﬁle and man ("Timaly Tupics" 1953)!A ﬁﬁPtG- pnmona

ffﬁhas heen 1 alatea fram the kidnays and livar ofl abnrﬁea

: 3?}faetuaea hy Brygn at al; (1953) Datactmnn of grayishmwhite 4

e faci an tha cortical qurface af porcine kiﬁnaya during

‘ routine inspaation at & meatwpacking plant led ﬁo tha

movew@nﬁs, eonvulﬁiens and pwralysisa Autoysy of ‘kimif."



‘1;T(b) Infactimn hy Lepto.

':“1953;.

”‘7J(1938) fniled to produaa ahartion or neonatal loaaes 1n tha

discovexy of leptoqpirasis iLfﬁ“larga”canadianfpigyery

oa (mitia);h

8 ften, the cnly evidenca of infectinn 1g'thgfprasence Ofirx
spacifia antibodies in the serum of affeotad pigﬂ together_
'“iwith a 1eptuspirur1a af varying duration (Zacharidas 19513
‘hvan Riel and van Hiel 1954; Kéﬂﬁt 3* 31* 1955)‘
iy aturally 1nfacted aawa, abortion and breeding difficultiea
f imay occur but the organism appaara to be less virulent for

: the pig than Lapto. pomona inaamuch as Tammemagi and Simmonan g

fative SOwWs. which were uqed 1n thair axperimentalfwork.

”:i;(u) Inractian by Legtm 1oterohaemorrhaggao.‘_ e e
e Clinioally, this form cf 1nfeetion;1s mora aften IR

g"ﬁ%’:observed in young piga, 3~4 weaks old.t Affeotea animals tand ;fh'féf*

";to qegrepate thqmselves and ﬁtand with droopin";aarsf

f 1“ thﬁ beddin? but soma become proatrate.ﬁ Fever,'anoraxia andj'i"“‘~

C jaundioe may be datectabla.' At flret, yellow} reas appaar on i;;fﬁ§1 




\‘$¥7ﬁ thc ars, but 1ater axtend to all ﬁha mucnus membranaﬁ

‘:,}jigné ta tha whala u? the integument and, an@ jaundiea &eVQInps,‘?fi?:

| *Yéraccvory seldnm enaues (Ilarenbeek and Fins ﬁr: 1937» Niﬂbata -

:”5f§f¢19§1, Fialﬁ an& %allers, 19515 PQW6*3 1931) In 8 praportion

| *;Qf oaue89 vialat Patenes may be gaen an the bﬁaminal skin.‘ji a;; 1‘

:ffﬁpizoatia& ef mild charaaﬁer are ocaaaionally ancnuntered.

}:@g”ﬁaptaqyiralrjwunaiae of aﬁult swine has baen noticed,during-kf“""

w"  _':{:2343,s:aaig?s}:ttsa""':m'zei 5. daamad tc he a not unimpnrtant ource af

”ffﬁﬁﬁ‘humam inrectien, pmrtigularly, amun workars 1n tha abattoirf;%' .

»»»»»

'*7;{anﬁ geﬁicai ﬁarviagq Qf tha Stata af Queansland for 1949)

Racanﬁly, nn twentymtwa collaative farma in the ;L,.

1 L!{ ostcv rea of the Ukrainian Republia, 3agtyarev (1950)

ictarahaamnrrhariae,f‘

***Q,,;en&uunﬁarad a:mixed‘infeatian by __Eﬁgs
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affarded by the ﬂiagnasis uf canieﬁla favar in man

(?illiama bﬁ 311 19;3, van aar headun, 19)u,~zuei1ar at algig

‘%j'ﬁlgpﬁg Kmety et al* 936, Caghlan at al. 19573 ﬁiahna,‘

j1959a), cr by maanh af a saralogical.uurvay af pig aera

‘(Micﬁna, 19)8) Aaaasaing o Bezﬂanazhmykh & Kashanova
.lﬁ(lgﬁﬁ) 1n£ect*on hg‘*93§23 aaniccla aaubaﬁ haavy 1@5555
‘5qmen youn* ﬁiwﬁ abaociated with.elinieal &igns of canjunut~
dvitis, mavar ax up to 4 g (10)*8 F) that 1asted for 3*5
»ﬁay% te&abher with lass af appetite, oacasianal ieterus and
haemaglabinurih~ Glaer animals manifasted ﬁnly’uaohexia.

Van der ﬂaeéan (19;6) describaa Lepto, canlccla infection in

tvio herﬁs of swina, in sna af wuiah autspaieal and histupath-

nlagical examinatian revealed tha praaence o nephritia
 a1ﬁhaugh %ha animals w@ra alinically nnrmal. In ‘the qecoﬂd*
thrﬁg howaver, ycung animals suffare& frem n@phritis assaaiaued
-wi%h manifcstaﬁions of fever, anerexia, markad‘waaknaaq and

o convulsionﬁ and theva w 6 alea ccneurrenﬁ infaatzon by Salm. :
’oholer&ewsuis. | L :. .

H In the 1QE$ Tow years the follnwing leptoapiral ;

aewotypes have hean ﬂaportad rrom swines Lapto. autumnalia

and L ﬁgte. p}[mgemﬁs (Colliery 1948); agtm gg_.‘_t_ (Babmiieri,
1949; Salm;gan,fl956};_ Lagtag hataviaar(Kblagﬁinawﬁrhar &

'éblambier,ﬁ195@; ‘Salmin@n,“1956);  Lagﬁe. ﬁgggééﬁxghosa_(Zwierz |



Ti7(Zwiar&/

u“ﬂaagto. aaxkaebang and Lapta. Rind b@fn (iﬂharlja, 1951),

'ﬂ%ﬁﬁﬁﬁ* austrﬂ1ag (Kéa%t ex} al 19§6}g hapta. :ejnaa and Lapto-
‘fballum (Kmety at 314 1955>~ s )' N Y_ -

| Thosa rmnainga Ware - haéed eithar as a result-cf 7
ACH'{SalatiGﬂ of the orgunx ms, or Cin conaaqu@ﬂca Of 33r°10€i°31

“surVeys.

e az. 19)1, van. Riel & van Riel, 19543 - -Stoll, 1954);[ 1153

ThéfaQ@il bla evidence indicat@s that Laptaspirosisuf

;"nesura t0 . hlgheqt 1nci§@naa in 1urge piggarias. $uhe1inica1
1infectinn hy any seratypa may remain un&ateeted far a leng time}~l'

| during which the urina of ¢arrier animala canstitutes a ‘

’potential sourca af 1nf@¢t10n rar e%her pigs und cattle (Peterscn,

"'1951) and affor&$ a definits riak for human atten&anta aa well, f;»,

mh& ariginal ahaeat of this werk was ﬁo dﬁtarmine \;.35;,\

“-itha iu@maenae af 16?#&&913&1 infeation of pigq 1n tha Britiah

| 'Islea‘ The prablem was. apgroachad in thrae vays and tho wesuits

"are presanted un&ex tha folluwing headingt.

'AnPart Ig A Seralogical “urVey of Poruine Seras ;n?157'~ 

)'":Part II, : whé Iselatman of Bapto. canicola from tha Renal:”
| o Tissuﬂs of naturaliy infectad ?1831 A
| Part IIE.x Stuaias on the Davalopmenﬁ of Antibodies in the'

eRto. caniccia. f:“ B
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,?3 ,&spectivclv, Jnhnaoni(1939)

) ”?{n the abattoiv at Bri bane, Australia‘ Ho fﬁunﬁ SpeﬁifiG
x't\§}qg?1utinins ta be present in 41-5 ver vent. Gf the norcina

L{sampias to tﬂtres ﬁhaﬁ varie& fromulg?OO ﬁoi’l"‘.:’,ﬂﬂoax xn a

fd:i}::ﬂurvey of 54 pargine sera, ﬁochtar A1940) faund ?6 samnTﬁs

 “1fifrom 12100 to 1313,000; four other qamules were pcaitive to.

gaeﬁ5to contain antﬁbodies against Lgpto; ncmona ta titres varying43 €;}i;

\

vaEilLeptn. iatermhaemcrrhapiaa te titraa of fxom 1:100 to 1 SQG,:"

Hfﬁ;whﬁlst ﬁne qerum pravad po itiV@ to LGPtO*:Lk“oranes ( alincm hf;;'ud

ufatrain} and one pasaesaed antibudisq fqr Lqptn. autumnalis

"ff(Rachmat atrain) In Russia, inﬁeraaﬁing obserVatimnq not

d’f{ggunimportant from tha poinﬁ of viaw of puhlio haalth were

N?if;;puhlished by Terskich (1940) who feund 1n haalthy pigs lepto-‘j.w Tl

ﬂ}wﬁsniral antibadies that were iﬁantical with thnse presant 1n :

,,,,,

- ﬂ;;ﬂhuman patiants revent1y aufﬁ ring fram qn illnesq that had

_f7been CEinically ﬁiﬁgnnsed as awinahérd's di eaqe. Those

| -.pwple hemma :;.11 after thev haa bathed .’m S lake in whioh ‘hhe

Al

NSy







;‘cncauntera&/
pesitive reautiom& in 23 oub af 73 aamplas of

berum wbieh he examlaadg In Czechn»ulavakia,sa high'incid*fﬁ

: ,_‘om@& of naecine 1ept05p1rasi _was recardad by Jolinek (19;0) o

iva ?uund &hat 74 1 par cent, ef ssrum Bﬁmplas eontaluwa

“;“antibadims ta Laptn.zictefahuewerrha laP to dilutmnns of

‘ i 1:1QO,~Qr:Qv@r Bub gnly 4“ par 0ent. uf th@ snmplcs had a

Fitro of 1«10@0 Lo 7& Sampl% sub,;aaaea to agémmnamcn—-

- lysis wzih anta. pomona as antigun, Ha 4 e Gwﬂ%a reaat&ﬁ

PﬂﬁJﬁlV@133u~?eportmwbased on merologiaeal findings~from‘”h

fn fCrQatia (Eahaziaa: 19 1) and from ?oland (QWiarE eb al. 19Ji>‘

also. iﬁ&icaﬁa a high inaiﬂ@ucq of luptcspiroﬂia of pigs in

I thoae @mun&ﬂles.;*ﬁoyem‘(%sz) foun&-ﬁltres af‘l:lﬁ@ 000 to

'''''''

;1L$wt03 pomnﬁa an&&geﬂ in the q@ra of: fivu gnus with @ hiatory

” i abavtman hut the gerq fram anabhgr gvcvp of ?iva BOWb
~~r&acic& %o A élluﬁman af only L3 8 000, - Kﬂlnwhinauﬁrbef &
"Galombier (19;0) Lemtad the Hera of 17a Plos slaughtered in"‘~
varioud larWA dhaﬁtair @nd iaun& evidene@ 91 lnfuction by

_.Lopﬁma pomona, Jigrtos ictawnhaemcrrhagiaa, agta. gxiggotxw

‘phoﬁu and Tiovbos: canicola; Inahother - survey - of 84 Samnles,

Ropsie & Lmicnhine«arbaw (19)4/;;) ‘detionatrated that aply
two wemt nagﬁtive;“ 'O:E‘ the renainder 25_ had. a "‘aitra of 1t I
104000 and’ three samples were positive in a diluulon of *

'1=IGQ,QQG¢ Q&t of twalvg_sagplea of sera pmo@ure@ from:



io,)"

fron/
 abatboir Qﬁpleyﬁﬁﬂ,'féuﬂAFWVé—& pﬁaiiiva feﬁqtiﬁn andf
*a of ther aama f%ﬁm iﬂ&ivﬁduqlq w%o haﬁ maniﬂoate& typical
meninﬂitiﬁ qymptema,_ ?ovaléda & Pumarnla (19"1) also:we= - -
‘nazhua Hhe. findﬁn@ of laptospiral;anﬁibodies in_tha.saga Qf:
Svanish pigs:mndaregaxﬁéd a s@rﬁm{ﬁil&ﬁian-pf'lgiaOQ;Sr.more,
‘és’éignifiéaﬁ{Ldf“vpsvﬂféd'infaaﬁtan;:"GF lgégﬂ &érﬁmVsamﬁlea’

co?taaﬁ@d from. 26 pig@vrjas, Bryqn (1954) founﬂ 203, or. 14;7

Cpor cends ta ranat w%fh hepto. psmonwn’ Thm Tinal dﬁluticnq
"mf serum wore 1:10, 13100, 1:38&& @nd 1210, OOG anﬂ k=3 a&mwla“
Twas daemad‘noqiﬁive if hqlf, or mnvsg—ef tha 1eptaspirae-wara
'Zagpﬁutimata& or wore lvsad in one or more tubes. Bryan also'
'A00hn1uded %hatg &n 8OWS . abartinn is ﬁa ha r&gprdea aﬁ the
main clininal manif@statienvaf parein@ Ieytom§1r9315~n3$oliy
V(TQ34) carrded out an 5nt$?pqt4n aurvsy of two groups. of |
@i@ snra*@mbra@ing 545 o nleg of which 30? TOTE ve)lectad

from clinicqllg healthv anumqlﬁ. Qf th@ lat%ar, fifty samples ,

T sane ﬁewn small. haningq on which. an1y one mig was, maiatained

}ana aIT Pifty samples proved negatiVQﬁ In 2# cf the ramaining
262 ﬁqmnlea, however, anﬁibodiea to three lap?cgpﬁral serntypea

 ware present to titres %hat vﬂriad from 1 100 to 1 1 600, The

oﬁhar DA3 sera were oo?leeted from- pﬁfa suﬁfering from ﬁWiﬂB

fover and of thie group 46 samples‘(lﬁ.aiger*penxg)‘gave-
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_Wé e psuvxoaﬂ bJ sailer'

ﬁﬁd&u@d Qniy with nntgt: :<{1?s

f}f‘bﬁdﬂj Dil &nt&#an tefﬂiirea‘éamglng_fxum 1 106 %Q 1330,090, ”“;ﬁfgﬁ;

a,wore uot dumonai atpd. qu1n fyvr‘huhirallﬁ, Keasﬁ eL al. _v}ﬁ}*

N

'3:}(103ﬁ) gubllshvd Lhe re“ul*'tf uvuurvoy of ﬁ87 kmmpluu af

Iantaiy, ualdndi

'Lfex&minwn h35van %eﬁ&t (1)57) in wo&an‘

dcmonerawaﬁ bhbiprorauce.af Lhﬂt@a

2o :';;f

iFrom L



6%1ut¢mnw.mf fram 1

voah W

(19n1) faun& (5 bo ha.. naaimin to Laptaa

ayir 1 58 rntgwcﬂu

ﬁl rnr@m 36 of onlninn ﬁﬁ?hﬂ&ﬂlﬂu

3.

- w

pwnwﬁi1 3R varmﬂua Q%?ﬁ% GF tha

Y

usr ma J_n ’Pame :1. | "‘{l, A

. ﬁ ﬂotab? ?ea¢n?a'ant

W9?1§9

hﬁ' mﬁ?jrevgeueﬁ 13 the;f}

ba-m:ﬁﬂ gﬂﬁutae tit?a ﬁhaﬁ ,;_‘

bvah @itnatzan iﬁ jlln;yx;f”
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F.I9;T‘
,48 héﬁ?ﬁ—; WW# GQl%VTDB WG?@ theu ﬁv1nﬁ%nrrgq to anamhar

(

gre;th wis nhtaiﬂad anu smuld b@ ang i?y ﬁbﬁﬁrVG@ when ihe

\

ﬂxtar savenyg

culbu?é Wmh vmcwaﬂ 3gaLnﬁt ; ong el%mbric 1nm\;§
ﬂuy ineuhatian %hs antigenk'quc Lept in a. ﬁvhhaﬁrd at ‘Toom
fhmperaﬁarapq uhcultivatloﬁ aah ﬁn@rﬁad out’ roiularlv onee ;éf §i'
awaek.“ Pﬂly lvevilf wwowia& Qﬂﬁ ab+1vn1j mﬁfiln nuluﬁrﬁﬁ p~9

’%?* 03@, woTe: uaeﬁ “ﬁ'attigenu %h“oughmut tbm whg? guﬁvey,anafT~

WL?G ﬁubjacte& t@ ﬂ@ﬁulq% ﬂowﬁrel tew 8 a;wlnst thc kmanﬁ

L atnmdana lfp‘bgﬁ;ﬁif&l "\1}‘(} 18‘13 ‘.’f‘ 't‘f':‘! pre ’Gﬁ 1{1

v‘hbltq bg Ritamkq‘ ﬁhﬂ&,‘(y@?ﬂﬁﬂ 1 ocmwunication from the
I@to ﬁe; 3; C Br@gmj, whi h involvep thrac 1nbwcyeriton al
N iﬂo&u? %10n% éf 1§vinp wnala culyuraa 1n$¢ rah% a ?mu months‘

615, Mk wwek1y inﬁﬁfvana, in dasm ;_f m1¢, 1@ ml; and ?0 ml.,a

Bﬁ Ga} ;cr a furtbmr-five ﬁﬁ?%a» In that wavg V”ﬂy Mablg aotosz L

- r&a?ﬁ&ﬁivcly; ,%ithin 9 wo@k afiev thv‘la@t %nmvul Qlcn a test 3_~?5fﬂv

hl@mdang w? 'cmr“1ea mut Whea ntihedy waq fn;ﬂé uD hdve

hhamn@ﬂ a: naﬁis;aatﬁr ‘titre, the eahbitﬁ wa?n¥ﬂled out, %he

Gor~ ﬁaﬁg auc&, %om cd as n%t th& homolo auﬁ ‘f,well“as’:ﬁﬁffinr;z’l!f

jhmtgrolhﬁaus amtmsen anﬂ ﬁtm;ed in thn refrmg@ratar in lfmls

- émbﬁnt‘ ngh%r tihr&s Gf an%ibs&;ogg namely 1:10,@00, we

pﬂ@ﬁenﬁ in hﬁth ”Qﬁbé* amiacta ﬂﬁa L%Pta. iatﬂrahacmorrhagiae ff~f§*

»=’L“;‘ e




antisera,nwiﬁh slzgh/

prenénued iﬁ’Tabla




- (B) uz&m smw‘y SERA. e
e I-b was ccsnsid@red probable t!wl; Thors' info:cmatmn s

ﬁ‘an the incidence of poraine leptospiro is coul& ba &ained by

A survey af the aera af pign. ceming for alaughter into

”QA;different abattoira, ‘since. tharaby animalm from a wider area
of the oountry would be reprasanted. In the first staga of

v ,;this 1nvestigatien blocd samples were. ccl?ected at random from
‘ :91gs slaughﬁerad in four abattoirs in. the Uest af Saotland,

'«}gnamelya Glasgnw, Hamilton, Greenedk and Paislay. Acaorﬁingly,?"

* blood was taken fram every fifth or tenth pig killed on a

*a@nfpartieular day and the total number of sara thua obtainad waa o

T "{13303. )

Sera removad frem %he elotted blood were stored

‘??17;€fu5u311y far a few days in tha frozen state befora they ware

Vf; teated.‘ Tha technique applieﬁ for routina testing Waa that of

~=;'¥.3ahuffmr, describad by Wolff (1954) In sterile ‘Dall-mouth

 €;tubeq, 5,) Qm, 1ong by .G om. in diamater, dilutians of sera
‘5were made 1n sterile normal aaline solutian ef tha series, o
“‘~;1,5’ 1 15, 1350 and 1;15ﬂ. For tha-fir%t test}«which»was 8.

fecreeniﬂg precedure, thram drops of tha four dilutions of eaah

-i,serum ware prepqred for eaﬁh antig@n.. Tha same vnlume of tha _-

, ccrresnonding antigan was adﬂed to eaah tuba, thus yialding
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“‘fzyielaingf

final dilutiona af aarum af 1:10, 1:39 1:100 @nd

:]5::i251:300. The mixﬁures were qhaken thoroughly and 1eft in thet
ifiiinaubator at 32“0. for faur houra. One drop from each tuhe
B 7}1iﬁwaa then examined fcr aggiutinationmlysia bv means of darkw
- ii:?yfield mioroscepy, with the aid of a 16 MM objectiva and a
, 201: aeular- ) }5; . |
A serum was: decme& ta be poaitiva when eomglete
'xiilysia of levtoapiraa accurred in louer dilutions (1 10 and
51230) ar if lysis of appreximately 50 per eent., or mare, of
?'f:tha organismsi}ook pldce 1n the hipher dilutiona (1:109 or
='cver). A sampla waa aecepted s posiﬁive only if such a raéult
_;‘ubtained at a;second tast. If the naed-arose, further diluticgs
“"ﬁ§fo£ sarnm were prepared. The photographs presentea in Pig. 1
ffillustrate the appearance of agglutinationrlysia in different !
~diluticna of pig serum positive to _gg&g, oa 1cola, as observed
jjul_by 1ow pawer dark*ground mioroscopy. Thus, Fig. a 111ustrates
”i; the density of tha ggggg. aanicola antigen that was used as'a
:fel‘éygfcontrol during the reading of’the tests. The persistanca, but
‘L;}ggradual diminution in tha number cf liVe and motile 1eptosyirae
iifﬁ?:in Figuras b, c and d danotes tha ssweallad "prewzene phencm—«'*f
";iilenon" Whiah is almost always enaountered in the. lower dilutions |

e 7of sera. that's;ow'a high titre of 1eptospiral antibodies.




:aﬂtibodies./ 1¢i§;* . :"‘:’w’f?af’f,f';éwff"’ \

Gomplete 1yaia is a feature of Figuraa e, f and .

g (dnlutinns af 1 30&, 1: 1080 and 1z 3,006, respeetivaly),

whareas a small number of Brganisma eaour in Fig.L anﬂ manyéﬁég;ﬂal

nore are preseﬂt in Fig’ (dilutiuna 1&10;600 and 1:309ﬁﬂﬁg;‘1 B

-raspaatively). where is litﬁle, if any, oytical difi‘erenea= !

“bettaen Fag. m an& e . Sinca tha density cfliha anzigen in TT;i'

»('Fig‘ k appaars ta be abaut half of the. ccnkxal 1:30,000 is L

;regarded as the titre gf th@ pernm “nﬁer:ﬁiBQuséion._f;‘Apigfﬁ?ﬂyxmlh
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o mmmmm,_
Gut of 303 aamples of pig sarum, antiho&iea to

E 7three lepﬁﬁagiral sarﬂty@ea wote damonstrﬁbed in 191, (63.

“per eanﬁ) Antibndies to Lepbo. canicola were praﬁent~in

w;;;zaur af tha wample$.~ &nnther 1&2 sera yrava&.positiva only

“7fé*ta h tn¢ iotarogaemorrhaggaa and 62, samﬁles gave mixad

”reaetians aithar with Lepﬁc. ictarohaemorrhagiaa and Lopto.

i{gcmuna cr with agto. caninala and, Leptc. pomona. ‘In 23

""fff”specimang of serum, antiboaies ta. ath. gomcna alona ware

FK!ffxounﬁﬁ “ha higheﬂ% lﬂaidenca ax leptoapiral anﬁibodieg was

"; §ﬁ bservea in sqmylvs reaaivaﬁ fram Greenodk abaitnir, sinae

“*4) out of- 51 seras. (73.8 yer aent .} proved. pcsitive o Lepto,

o n}?iet@rohaemorrhag ae or. Yo Lawta. pomoha,s ar to bath antigeng.‘-

.;EQSfOut of, 154 saﬁnles solleoted: from the Glasgaw Eeat Markat

TIOQ (64 9 per cent ) pruVad samilarly yoeitive as ﬁid also

_=,t?4 eut af 23, samplds (55 3 yor. conty) nbtainmd from Hamilton.

”ﬁ’;gay rwom Paisley‘abattcir 2R Ou% of ﬂ5 ﬁﬂmpleﬁ (48-} per canﬁ )

| ii_pravad ncsitivg and. wera the anly gera in which anﬁibn&iee

"‘_:te all three leptoaﬂiral snrotypas were demnnatrated. Nat

Aany qample Wa% feunﬂ te aontain an%ihedins to egﬁo. ggﬁggg

'tyghosa pr ﬁq:Lepﬁo. Eyna. Those reaations ara summerdsed in}3‘f
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The evera11 high inaiaance may ba axplainea by‘fterwuﬁ5

”L;Tifthe faat thaﬁxreactions‘wera ancounﬁeraa 1n all the sarumf”i”fén“f

f‘wf;dilutiqns empleyad. Thaugh‘rare n;accurrance (1
) 1~f5;oanﬁ ), Legta‘ aanicala'antibcﬁies appaar ”“"'

. ,Gangen’bratiﬂn SiﬂCE‘ 0!21?

:6 par'

a?a mplas had titres af 1:1&9

:” @anﬁ 1‘390 raspneﬁi?aly, while:allther?two'~;& 131000 aﬂd”

;one had 1:10,0Q0. In nanﬁrast,{mas% afith&x?¥fi?”

{lireactians ta egta. iqter¢§§§E2££§ﬂﬂi2§fanﬁiﬁ*n‘Ware’Qbservad

:;xfin tha lowar ’exum'&iluﬁin“ ”d aﬂiy}aevan s'“a‘we a;fonn& '




» Those preliminary findinga a;a regarded as of
:jﬁi;msaical & wall as of veterindry aignificsnua. The :

o apparently high ineidence af infectien of pigs by Laptbé ;CRQFT¥‘ $

iiﬁieterchaemarrhggiae is attributahle o' the' faet thiat’ the

vhﬁj(Rattus rarvagicua)s 8 recogniged carrier of theff}iﬁﬁ

g »‘W,ié iny toa then fcund in piggeriea, where foadt%;fi?zhﬁi

'\}“_f;;and hed&ing beaume cantaminated by radant urina aantaining fi“fffgﬁf

“the. causal arganism cf‘Weil's disease. The finaing of high;géif;?fi
‘i.titras uf gggzg, aanicala antiba&ies in three out of 303 |

ﬂ;samplas anﬁ the demonstxatian of law titres in dnether two f;ﬁf o

| sera furnishéa a&&iﬁional evidence cf the existence of thatiéff.‘ ;b

"ifhtypa af leptespiral infection»in pigs of this ecuntxyp and ﬁi?if1n?f
1'can£irms previaus reﬁnrta by ueiler at al. (1956) and Qoghlan

:{ ot al- (1ﬂ57) R o

| Goas&derable 1nt&rest attachas te “the- observatiena

r_;;.that (a) twentywthrea Sdmnles reacted positively with agtn.fof5¥v

.f);léﬁﬁﬂgag,antigan alane in titres ranging from 1 1@ tg 1,1909
| ﬁan& (b) an addational 62 sera arcss-meaated with othar anti~!f;ﬁ5;.
ri?g“““' ﬁi““@ 1 s seﬂerallr baliaveé hat the. agglutinatian“?swjg
;@‘flyais test for 1eptasﬂiroaia haﬁ a high dagrae of SPBGificityig L

lfand that, ence anﬁibndisa appear 1n the serum of the host

~~~~~~~

N  7lwhere tha# parsist for some ¥ime after infeetian, any titre l'w:iﬁﬁi

s;'j”cunstituteq atrongiy preaumptive evidance of past or ot




: piga reawed Qﬁ'themfarm;wereiaign soliaiuaé fbruthéﬁgurp@se

pmsaﬂ':’z im“eatiam . B

Aﬂ attcmp% ﬁa a“armfy %h@ t%aw gueutien iw&

ta %ha s@cané yha&e Qf th aavalo@i@ 1 %urVQy 6urinu which

furbaer @%u&ioa waxe mada Gn;aamplea af sara taken rem

yiﬁﬂ iﬁ ﬂive aagp&rtﬁfﬁ:‘ﬁhe ﬁaunxrws Am far a% pQ%&&hl@,

; %hﬁ addra@sss af ﬂri”iﬂ affths aamplas wura ebtaine@ aa

that, when ycsitive sarum reaotzoﬁs weﬁa~an¢aunﬁerea, nﬂb

cnly weve aé&itlanal bl@ad ﬁamplcm asuﬁh* but hidnaya £fyom ?;;wﬁ
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not%one Wwas found to c:cm‘bain am:ibadies 'to Layto. anicola. .
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The sera of Bcattish pigs presented titres of
:1aptaﬁpira1 anxibcdies that varied cunsiderahly. There |

was only one samﬁla thaﬁ aentained Lepto. aqnieo]a antibodi@s

4n 131& diEumion, other five had & titre of 1 %Q, fifteen
¥:re&ated at a:dzluﬁima of~l lﬂOg.while twelva.ﬁara had a titre
123003 eighte@a reactea te 1: 1090 and anothar eightaen 10
123,000, ﬁleven wera had a titre of 1310,000 and feur PO~
’ ae%ed ot a dilution of 1: 39,0@0. 0f 84 samplaa of sera whleh

nroved pasiﬁi?e to- Lepto. dniccla, 63 raaeted in titres B

ranging from 1:309 tor L: 36,000 and in 21 samples only a1ad the
~titra of antibodias fall bnlow l 300. In cuntrast only 32
8era., repra%antinm but a qmall propsrtian of ﬁhuse positive

\

~ta Lopto; icterahaemefrhagiae antigen, cantainad hemalogaus:

'qntihaaioq in hlgh ‘sorcentration andy’ indeed, a titre of
1'3,099 was obtained with -one samnle whilat aight gora..
Araacted at 1*1&00 and twenty»three qt 1 309. The tiﬁres of:lT
the ram&ininq 216 sora, ranged fram 1 10 to- 1 100. .g;gﬁg,

| ;gggggg anﬁmbodiea alsa oacurred to low canmentration in. the
-magoxity‘of ths}ﬁamplas.taﬁtaﬁ. Thue only twe sera had
titros OfilsiGQQ; ﬁweivé raégééﬁygt a- di}uﬁion“af 1:300,
éevanty;séééﬁ«at‘&'lod, 6he hundrad‘énd fo?@yQOﬂe ab 1130

and fifty=tive aample% roacted at. 1:10.. Eétailéd figures of

. %ha diqtribution nf 1eptcspiral antiboﬁiea in sara from

Saatbish pigs ara given in Tabla Go - -
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30.

Onb qf 5?8 merum ﬂﬁmyiﬁﬂ from English pigs cna

“.jaontaznad antibediem to vata. icterchaemarrhaggaa ta a”

| c‘t:,}utmﬂ of: :z, 10,000» fhras: haa mmm of 131900, eleven

?.0? 123&@ 1nﬁ faatywvaen of 1glﬂﬂ* fifty‘ﬁWG sora fed°ted

';qt 1330 and fl tean gave tha lawesb titre of aE 10. . imilarlyff?f'”'

,.no 1%&?9 r@uatianq wiﬁh Lapté. pemona anti?en acaurred in tha

flower sarum di?utians, n?maly ten sera ha& a ﬁitre of 1: 10,

4.»”twentymaavan amplas hﬂﬁ 1 30y abher Lwenhywtwn reacted at

| -"S_Whi$h réaauaﬁ pasltivaly ta aapt v

"1 166 and auly three 1yqeé thms antifaﬂ ta a dilution of
ffjlsBGO.' ?hua, thh tha axcaptian of 18 aamplea fifteen Qf

1o%esahaemorr a“ae at '

“';;ﬂilutiahs af Fron 1 30Q o 1310¢000 and threa to eptﬁ‘
’namona ah 1 300, ﬁhe reﬁaininr nera uﬂntainﬁﬂ antihadiﬁa tov

.‘titrem af cnly 1'10 ta 1'168. Those figuLas ara summarized -

1n Table Tm
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Examinatxon of samglas Gf &erum from ﬁorthern

“Iruland reveniea a ralatrvely lqw 1ncidenae af porcine 1anta-

- *sgir991s, whieh was aamaciabed with 1nfectinn 0nly by p

':i}}iatérphaemarrhaiiae. Hix sera ahowe& a titre of 1:30, ﬁhirﬁyv

?fiva of 1:1@0, fburteen of 1:30@; sevonteen samplea reacted
- at 1:1000 and twn at 1:3,600, but ‘only one reachud a titre of
1:19,000. Fivg samples gave. mixed reaction w;thi_gggg, EEEEL_.
‘tas Wéil, b diluﬁ;ans Qf 1:30 gnﬁ 1:1@6, but such a rosult may

- ve 1ndicative af ‘the scwcalled ¢o~raaqtian phennnenon.\ The

“5?i_cen¢antraticn ef epto. ioterohasmorrhq ige antzbodies wag

“rather higher"han ﬁhat encountered in English pips and, 1ndoea,(

Cdn nuarlyQ)ﬁgpar cant, of: tha samples %he titres rangad from ?'5
218300 1o 1:10, . "

QOO, aa shewn in @ablu 8. Fp
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xn Great Epit&in, abartion togeﬁher wzth neanatal

fgimortality and char breedinu é: iaulties accur to guibé high

*fl&cidenaa, eqpecially in Sﬂma 1ar59 p;@raries,‘and 5G constltute

matiiord n# oonsiﬁerabla*ecanomic impert&nee. Whe pos ibiliﬁv

that those. anmmalieu may ba of leptoapmral arlgin Was requn, ‘,ff;qf
bibla f@r the fmnal stage Gf ths Survgy’ Whleh was ﬂeszgned 4o A:r’ui

uzj;includ& aamples af serum- darived only. from aﬁimals wifh sueh

}‘Qihistsriés, Mbat of ths}samyles were sent from Enuland.but some j;’“;

$2fj¢ame frnm Scatland and saveral wera Ghtamn°§ fron Hartharn

l‘fIreland. In 311 aaﬁcs‘prevmnus ;nvestigatmen fbr braeellﬂsia

"‘-;ﬁ:by cthex woﬁkers prqved negativawf Qf 313 pacimens examaﬂe&

*‘.‘:IIP (@5«8 yer cent) yialﬁad'paaitiVe reaatianag uuoh a figure

"'ies mther mgher tha, . hat ratume}d br m“d“"“ Eﬂﬁuﬂh Samples

“ivbut is lawer than the precentaqe exparienced with axmalar sera

'1‘from Sccttiah pigs. Fortywtwa;spaummens were foand tc conﬁain

v.Ltho.‘§9temohaemnrrha§iaa antibndias }thirty sara lysed Legta.~,

"qnxggggg antigan alcna and fort“ otherq reactad with buth antipensp T

T;Li&enue of infectien by

f%_fmbt gny sampla cf‘ﬁhe ﬁrﬁuy showj ‘
' fi”rpved ent;rely nagative. “Thoge.. -
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Iﬁ tha graun of aera frum un1ﬂals with breeding
"difficulties, the diatrihutian of antibodies dirfers liﬁtls

 from that already exnarienced althaugh higher titres to .7‘~*;’ “ ﬁh

Bto, iatexchaemorrhagiaa were dbserved.; Gna sarum reacted

;ta ﬂilutians of up ta l 1@,060, three wara paaitive at 1 3,090,{5 {5;

"feIQVGn scrﬁ had ﬁitres cf 1z 1699 aﬁd thirteen raaoteﬂ at

.dilution of 133005~ In the @emainzng fiftymfoar Bamplea, Leata,fgf;};

ieﬁeruhaemarrhagi 19 antibadies w&ra éemunsﬁrqble in dilutions

ran&fiﬂg froiﬁ 1'1(} to 1 109- Onlzf Six aexa& Qan‘ﬁalnﬁd an'bibodies o
o Lepto. mm.aﬁa:» in’ Atlutions of up m 1 30135. wh:.ls'b sixty-*faurﬁg S
isamvles gave 1&@ titras af fram 1 10 ta 1:180, as ahown in “],,N;;%“

\‘l’able 1{) &
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VAi{ﬁanﬁibadlee wame found te ﬁitres ranging from 1:300 ho

3. 10,ﬂoa(viaa. Tabla 1,«:)\,.—*7‘ Yi‘bz‘ea of trom. 3.-10 o 11100 weraw.:‘;_{.‘, )

ﬁ"gtaxparienced with egto§ iate“ahaemarrhaniae. Only three

f{*¥samples af >erum eontaine& antibodias ﬁo Levto. ggmggg_that
' ‘_Qwara detactahle 1n dilutionq as high an 1:1000.» Other 02
\ﬂfjissamples yialdeﬁ a titre of 1*3599 whilst thﬁ ramamning 485

f;ifaera (95 1 per cant ) maacted only %0 diluticns Of 1 10 to-




ymfffjég_*?ﬁiffﬁiiffvi -
T -100 /

; Tahle 19 illustrates tha wide range of titres of

E

: “q1epycspir 1 antibodies that was ancountere& thoughout the

‘»Asurygy, lj* ‘

4s . DESCU ssxom.-,;;;g«"

The resultm of hhe surVey poae uerbain queatlons. fﬁ;}?ﬁf

‘?ﬂjﬁiPQr instanae, hat’ aignafic=noe atuaahes b0 Yhe demonstratian

. uf leytospiral anmihcdies in a. ﬁamnle Of seoum? Do suoh antzw_*gf;é*

"3.b0dlos 1ndicata specmfmc in;ectlons? Ii so, what tmtra is to
ﬂbe ragnrded as 1na1¢ative cf in aetion? And are res ulma wmth

}“ﬂ,Piﬁ bara capabia oE The same 4nterpretatioa ﬂs ia made of’ :
\ th0se from ather animals.:;i |

Bewnhopf (quoted by éwharija, 19)1) maintained

~}bhe,% in uninfected anmmnls the titre af 1eptaepira1 antibodios-“J:"k

S dves not axceaa 1.29. In thein auxvay of dog_sera nraom and’ .

3.;>{Nc1ntyre (1948) stated: “It iq ganeralTy agreed that specmficf-

i'agglutination of 1evtospirae by'the serum does not occur in
.the absence of infectmon, presenﬁ or paat, and that agglutm.:
i ‘ination, even 1f presant ouly in low dilutiong is proof of such;“‘

infectlon." In respect of human sora Branm (1948) declared

| tha% a tltre of 1 1060, or more, is’ conrivmataﬂy of a clinieal :5f;fg

“diagnosis, whereaq ane of 1:100 or 1: 300 may indicata the

l"“-presenee onlv 0¢ residual antihodies. Little and Baker (1950)_-5;;'?*ch

54t

;1con91derad a titre of 1 20 to ba of doubtful 1mpnrt Qnd one of A; :7i




""5ﬁjin5mpau (1950)“fave the sema intevpretatlon %0 a dilution of

kz-ﬁfihad bean in cantaot with either agto. griggotzphoaﬁa or LePt°*fz.{“¥

‘Tdqurif hyos: and thatg in faot. Britlsh pigm have heen a? yet GXPOSBd ?l¢{- 

iiegto.‘icterahaamorrhai ae uas demonstratea by Nisbatt (1951)

-a.ﬁf;and by Field and’ ballera (19%1) when they 1solnted the organism. }iig

*Vnﬁﬁwhe preqenoe bf Lepto. canicola mntibaﬂiaﬂ in pig aera hﬂﬂ

'Tffif been established by Seilar et nl- (1955) and by Nichna (1958)

‘fi}aﬂd tha lattar worker (1959&) also rmcovered the arganism from

“igf.pig kidneya.A The existenve or 1nxection by Laptoq POWOﬂu Wﬂ? ia o

fifgiginplaed bv Miahna (1953) whan he ra@orted the finding of

;3¥ffham010gous antibodias in the sera of 23 Pigﬂ~ When thﬁ 1ﬂt°

.w;fyr, J. c. Bronm examined three of those %erﬂs Sent *0 him

i 1a 1000, It‘ simi ‘mr cri‘beria be 'zpvlied m m& Sﬁw *h‘* "9~=‘11t‘5.=“=»1f:"‘5"f“ﬁ'?"-g

,ﬁof may wor& auggest that not ona af the ?,773 animuls inVOIVGdjsf' |

*,?gto infection by mnly three leptnspiral seratypug. Infection by:‘ ,;;
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him/ o
3 months after oolleotion, he reported "Thege resulto

are cortainly very sugeestive of infection with Lopto, pomona,

and I think»it would be well;ﬁorthﬁhile making a determined
l~effort to fry and 1soiatelstrains from the kidneys. This ?
wouid be providing irrafuﬁable‘mviﬂanc@ of the praséneévof.
Leptos pomona infection in this country and I think it;wnuid
be advisable to obtain it since there has-sdxfar nover - heen
ahy indiecation of its prasénce“:-’

An éxtensive review of ‘the available literature
relating to serologioal surveys of leptqapirai‘infection
clearly indicates that porcina‘léptospirosié,‘esﬁéciailyAﬁhét

hue to infeotion by Lento."pomona_is a vexcd question in many

parts of the world. In ali;‘antihddias to 13‘lé§fo§pira1
gserotypes have besn Qétected in pig sera to titres that have
varied from lsié to 1:100,000, as shown in T&blﬁnlq . Among
the various authoriiles there is a strﬁking laqk,nf unanimity
in regard to the titre that daﬁqt§s infectioﬁ énd, indeed; |
almost half of the workers have not expreéged any opinion on
this important matter. The titros. quoted by 6rhér5‘h§?e varded- -
from 1:20 to 1:400 and often appear t9 hav¢:beep arbitrarily
selected ﬁ;thout aﬁy'saiéntific*support. Johnsonﬂ(1939) took

a reaction in a sexum dilution of 1:20 to-indicate.infection.



:ﬁﬂiinfection./ 2 | P |
| Acsor&ing to naharlJa (1931) a-. %1tr0 af 1: 100 ia ;'
éﬁ{dmnca Qf re 1duhl anulbaﬂie%; but th&s rcport rcierq to a -
7!iwm ll aumbar af pim qar& in whidh ant ibodmes ta siy diif@rent

Leeratypas noauﬁrea. 3x- munthq aftér an outbr ak of Lepto.

;:u}xlaterahaemnvrhmgnae 1nfe&tion on a farm, ﬁiQEuﬁ (19;1) ‘Fouhd

' “hemalcwau tdtred to- varJ from 130 b6 1 100 in the sera af
:sevvﬁ piéﬁ'whilbb ubher tva anim&ls &avo 8 negatiVe rasult, fr*‘

/i?nat ane of ﬁhe eara yeayb d with Lepte, Lﬁmnna anﬁigen.

Qchnelderhqn (1961) examined the- nera-of qowa w1th a histary

u$ abo?tion and found Lapba. iaterohaemarrhnﬂzaa antibodiee  ~

ia dmlutian nping fram 1:1@9 %a 1 1,50@ wttempts to recover

'fu_bha ﬁﬂthe en iazla&} Gsell (1);&) mamnﬁained that the demon-.'“Axvﬁ %

5qtratien c ‘Qgealfiq anbiboaies in %he SQrum of a host prﬁvidas
iapesﬁier ﬁvidenee of . infactian ‘than daes isolﬂbion of lepto- |

ﬂ*pira; Aa proaf of 1nfeabian ha boak o raaotion at a dilution

A:ef 13 400 in the aaae nf u@rum and af 1:4 1n respurt uf spinal  ‘{

'7ff1uia but suygeated bhaﬁ lawer tiﬁres may he sipnmfieant in

nffxelatian tc very reeent orﬂtoipaqt infmctmon and regaxdoa uerum

‘1ftjﬁreﬂ l lﬁofaﬂd 1t ?OQ with oaumion._ In the mnma narie of

ObBOrVQﬁiGnB cra h»re cbxﬁns batweun Lapto. pomana and Lenteg

“ cqogfoa were GﬁlY toa cmmmon and 1n ong Lnbtdnae tha serum of

pif breader tasﬁed on. the seveﬂth day of 111na$s, rewetad
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“reacboi/

w;th Lepte. momcna at a: diiuulnn ©¢ LIL00 and with |

',hﬁgto. seirua at l 1 6OU° 41 dava labvr ha*ééfhﬁ coﬁﬁainéd*»-':

’~‘Lepu0. SomoRs . unulbodlas 10 a %1tre of laP‘,DOO, but reuuhad B

wxﬁh “QbO. %ejroe %0, d dilution of iny lsﬂOO. In a study

of the ¢nuidonco cf hepto. pamona xnfeubion in Bcw uo&iand,, L

Y’Kirgchnur &% hle (195¢) expreased the oplnlon that in bonh

'human and p; ‘sera the ulira of antibodips to qento. pomona

13 usually 10wer tﬁan thab to Levto. 1cta?oh emorrhaplae, |

because of the mnlder nature of infection by the formar
-_organlsm, bu% lndioated that ihe agp}utlnubzng titre o both

B owganiamb may'bu ldenbiual durang:bhe cariy stabe of. tha
dlseases In Lhe cn 36 ofF pig uarum Lhey‘dcmubted tlbre pf‘*u.
11300 $o indicate infeobion.- Wolfs (2954) m»upm "In
bereoning a praun of human or 1nimalq fur tha rcacnce oi
leptDSpmra? 1ntihodies, positive titres nf 13300 and hzgher
-:fnr differenu qtrains may have &iaﬂnostic importanue"

of 306 sera 1n the preaenﬁ survcy thdt gave mixed

reactiong, 39( lysaﬁ both Lepto. icterohaemorrhﬁglab and Leptoiuli“““.

pomona. “wo of 1houe uamploa had’ a titre l 1000 to .epto.
pomona but roacted te only’ 1:30 and 1 100 with the agant of

1911*3 disoase. Another’ 34 sera cantainina Lepto. nomana

antnbodieﬁ to a dilutlon of 1:300 aluo lysod. Lepto. ictero«:”




. 410 )
:Aiotero~/

haamorvhagiae but only t0. dilutions cf up to 1t 100,

J\Among the remaininy 960 sora’ titrab were enoauntered of un
ta 1 IOO and in mnny qqmplas the titrs tc both organiqms

was identical. Only ten sera’ ﬂoqitive to Lopto. caniaola

reacted with Lepto. pamsna 13 well the reqneutiva titreﬂ
being up to 1 10,000 and up to 1 30.

Laptn. oanicola, Lepto. ictevohnamOrrhﬁpine and

Lepto. pomana ara anﬁi enically distinct- Grosa—reactian

hetwe@h:tha two former arotypes 1 usual and m@y ocour o
a very 11mited nxtent hetwaen the twc latter organiums.>'"

. On the ofher hand crosswraaction betwoen Lepto. uanicola and

;Aﬁapﬁe,}womona has not been enoountexed,(Volffvund Broum,
1954) «

In the current qurvey cross-reaction between

Lepto. 1cter0haemorrhng3ae and Lepto¢ aanioola accasmonally
‘ccou~reﬂ to the same titra, notwbly in tha casa of low_@
diluticns of sarum,. dnd i3 abtributable to the close anti~
genia cvelationship of tha two orgnniﬁms. Aocordlnﬂ to Ci pepl;r:?_
and aohuffner, (39)9&), non«qnacific reaetiong are more e
common, whan the 1nfactinh ofganism ia the 1ncomplete, or "A":."{

antigenie ‘iype of Lepto. igim:mha.ammhmim th&ﬁ whﬁn ‘the

compl&te, ox "AB"; type is 1nvu1vad. ouch‘peactiqnsfare nost



w?;'Lepto. nmteeohacmo'rhgfiae and Levto.. ¢Q;*tW“
Y f_-__‘_-aay a much hi {fher ‘bi‘bm to tha fcrmer pwthméen

?i_-%ubbequent +eqts hv dbaornﬁian pruved thefbaqemto'be one of‘

1ikely ta oocur 1n the ewrly staga‘of~t_; clfumzmms:&"":""”‘;"'~

>’;fBroom (1948) tested a sample-of human neTUn an& _ound thatfon4i3‘ﬁ

.;jtha 15th d&Y-Of illnaas;it“rnacted almoat Pqually ﬁo hoth

forthcomlng.

ﬁﬁfuere ﬁemonatraﬁed.~ Aa thosa “arotypﬂﬁ are antiganically-




- prmcbased by tbe Gullege of Veterinqry ﬁmdlelne at the
':Unaver 1tJ of Illinnis (Timely Topicm, 1956) A positive '
| }ﬂrcadlng at any dllution from 1:100 to 1:10,900 1s considerodv_‘k
jffto bo hlghly @u?begtivo o infectmon._ A 1eaction at a ;fi!: -
-dllutlon of 1 10 iﬂ 1nnerpreted as doubtful one, in whioh

- case the onimal im subgect to anobher taqt in 30 daya, when a

| :5.f“ise of tiﬁre i% deemed to indicate advanuinﬁ 1nfect10n,

- 1a uhoreas conva]escanca ia denotad by a ﬁtatnunary titre, or

iffbv a~1osr of titra« Broom (1959) statad'< "In ﬁerolagioal
;aqurvnys titreq of 1:100 Of moxn aye aceentnd as signzficant
‘:by mo b workexs, and 1t 15 uqua? to Pind +hat the merum |
gregcts wmth only a sivgﬁe se*ctype or o, fow oloaely relatedf:
;oﬁés" toenner (195?) is oi tha epinicn that the diapnoqis EJ
7of infechisn by a pdrticular erotvpp uanncf ba basad on

'-?fserotogmcal Fin&inge alone and ﬁc¢ aved that the leytoapira |
':Tn vaimrence tm ma11 wlld “adenu 5n deotl&nﬂ, Bvoom & |

:Co hlmn (19;8) conﬂ]ud d thdt J“TOIO 13&3 nu*ans may yive a

"mzale ding pictura of hhe invlﬂ@nce af ?mptnapl?osia inarmuohfff*

:s,aﬁ only th*ao ouu cf fifteon of thoqa hosta uure found ﬁo “

. ?acntaln antlbodmoo in Lhe:r sc a.? B*Qsm et al. (1)(0)

racuvefed L“ntc. bratisldva from bhe kidneyﬁ af a hedhehog,
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h@dpahaa, /
th serun of whiuh animal &id not’ po*anss any homo~:

='1ogdu. antibodion althauga it reactad with mﬁx other antigens

| to the following diluﬁions. with Lepto. 1evcroh1amorrhagiae,

”““_ Lontn. 90m0ﬂ1, Lepto, ba?lum and’ L@pﬁa fT1Pﬂ0*HPh05a o' 1s 30

‘ and wlth Leptﬁ. hoaras and Lapto. batavide to 1 100.,"
| Tha referenc a1 citod and the reqults obtaxnad
ﬁurin the Gnrxent surVay, bharerara, saom Lo warrant the

,,,,, o
view that & titre af antibody of 1 30&, or ovor, 1van by pig

A‘serum to a-ﬁin 10 lephoqp:ral sabtype is indicative of 1nfactlon;_h' |

In cang es of miwed rawctxonq, o5 peciallv *heme in whlch-antibodies o

"dro demonstrablo to & &ilution below 13700, a dafinita diagno iq,
asedren a 1ng1a test cnnnat he fven. It can be sean in
Table 1 how many authors rannrtoa thelr- fin&in:s without ‘any :
ftcmpt to int rpret the reqults. |

@h@ prmciqa rignificance qttnvhablv bo titrea of
.nntibédv encwuntevad “in poroina lentn pwvoqia qu the aim of
furthor qtuﬁiag lnvcivirg, firntlv. the 1g01ﬁt1on of 1ept0~

( ;35?@? from the kidnevr of animals vxhibltjng Lanto. o34 Ricolé-"

ambibndiea jn thair qera and, Jeoonﬁlv, obmerv tiona oh the o
dGVOlannnnt anﬁ thu bahavxmur uf 1epiu pmral Mvtihadies in sera
of Dl@l@ﬁo qftifically nmlvetoﬁ by Lagﬁn. qnlcnla. The

ros ult Df bh@o@ 1nv05tiwat:nn are pvebgnfnd nn Parbs anﬁ

r~';, reﬁpect;vgly,.ofuﬁhe;thegiﬁ.-
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hij.:distinct antiech.
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"llf' ”he agglutinaﬁion»lysis teﬁt far 1apto— ‘}.}7

A;:ii'spiral infaetian has baen applied to 2,773 S&mples of

L;fﬁffﬂﬁparqine sara that were ob*amned frnm variauﬁ parts of

N acauland, Bngiand and Nnrthern Iraland,“

?. ﬁntibadies te ﬁhrea leptosvirnl aerotypes

~&f£have bean detaoted in 1903 (35,¢ yer cent D). af thosa aera,

fﬁi§3}~ mViaenca of mnfection waa fox%hcomlng as

- .¢3;*0110;3~* to Lepﬁo. nanicnla in ?9 (a 8 per Geﬂto} speoimans C

‘tO Legto v
hﬁﬂispecimens and t0 Eto. Eomona in 206 (7 4 per cent )

1oterahaamorrha””ae in ﬁ12 (14 8 per-cent }

'specimens. ‘ﬁj; h@a

| 4 In 306 (11.0 per aant ) samploa pasitive

fo*reactions uere pbservud with more ﬁhun one mevalogically

V?"rutnnn of antihodies varied frum 1 10 to 30,000. ._p.»fQT '

?9;f:j;6;: Titres to apta. cterohaomorrhaggae ranged{

"?1from 1 10 5o 1t 10,000.

\ #ﬁfig Lysis cf Lepto. pamona wms obaﬁrvcd 1n

ni'ﬁilutions of 3erum of up to s 1000.- .12:ii;:f? o Ezggff:ﬁ:'

.‘g}¥8: Not any specimen was founﬂ tu contain antim;_:_@ﬁ

“:fﬁhodicq to either Lepto. ﬂgippotynhcsa or Lapto. Fyos.

In the aase of Lopto. canioqla the concentnumj_f L
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9. All:th@1bldcﬁAéamplesf?eéitive“wofbento;
_ﬂaéﬁiccla;wera7ob bained from Scottish plgse. = -

QKIO;- Infection”bjxheﬁﬁo;*bﬁhiéaih‘Wé&&détébted

E,by serolngionl neans in- five pigguriea in the \est of
='Sootland and laﬁervaonfirmed~bysmqolaﬁianfofAthe organism
from the renal: ﬁiseu@s of pigs dhat wers callacteﬁ frem e
-w;!uhrca of those farmsu |

;ig. The 1n£@¢ted hards were situated from a: few
- to several miloa gpart and conﬁact betwean the animuls was

“ 1“not ostablished. ,,,,,,
| : nl&, The praporfion of positive reactions to

. Lopto. ioﬁerohaemdrrhagiae and to Lepio. powona was highest

".in sexa from pigs ruﬂrﬂd in Scotland and lowest in those from
ﬁﬂbrthern Ixelan&..

. .:13s In-tho case of animals from herds with

“ibpeeding diffioulbies, antibodiss to Leplos icterohaemory—

ha@iéé»and{to,Leptn;;pqménaiwere'détected but antihoddes to

Lopto.. ganicola wers not found.



Fig. 2 Lepto. canicola, strain 35667 culture
viewed by high power, dark ground illumination x1,200.



' PAR’I‘ Iin

R XSQBRTIGN QF Lagtn4 Panicmla :
F’ROE& 'I‘HB RPK‘IAL ‘l‘l{h JS GF‘NATURALL!" INFPG‘I‘I}I) ?IG

tagothev ’W:!,i‘-h

s.»ew* Gasmm@m ON ‘i‘IIL QUPszAI!
@F THB QRG‘&HSH IR TI-:m 4& l ‘

31§i‘¥ﬂ$??éu¢ﬁi?ag
| '3‘-»‘ i -'»3115’565516&1‘{ 2

3 ﬁatexmmls and. methu&s¢

.g‘ 4¢“.Re$u1%sa¢*

e ehgervatians on the suxvival of gggta‘ ganiuola ins

(a) chillesi and f:::oza:; kidney ai‘ “the. p&;g,
(b) in chillea canine ki&uey, T
(o) wrtno, |
.G Hiacussian.
fn, gummatys
1. | xl\-“fRQMCWGﬁg

0"}13 marphc:low of Lep‘hm Qanicnla, as seen ’by

;fﬁhe dark gruuna miarascmpy (Fig. 2), does not differ from
: “,.vthat of the uype apmiaa, aetaa ietzemlmamrrhaggae. Both

',fﬂava alendar, flELRQHQ erganisms, Q;l - G¢1g micron brnad and - .

'\Qﬁt* 12. mierons 1@3&, thnugh qame forms as showb ¢ ‘a8 A miorons

and athers as 1cng aa 25 miarona may samc%imes ba ehsnrve&

1”;‘?(@npley ana Wilaon's Prineiples af Baetarimlngy and 1)tlrmm:.lsz:ﬁ;;z,f,_-5“’j

hE :ﬁ 4th& ga. 195)). Théy damand tha [0 aultural vequirements,y-
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»

x 28,000.

Fig. 3# Electron-micrographs of intact
Leptospira canicola. Freshly fixed, gold-pal-
ladiiim shadowing. ( Swain, 1957)%*
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raqnirﬁmentq/
| ‘. it airfer in antigeria stx&cthre and in, thels

vi#ui@ﬁcésfbx various animalﬂhasts;-‘Eleatrcnwmmarcsaogy has.
ﬁeﬁ§edjﬁa éhow ﬁhafnhafh ax@éﬁi@&é-aﬁa}vazyhsimilar-in morph~
,:elcny and canﬁain a m@irnl protoplast, al mﬁeron in thidkw
ness, -which ia waund halically &r@und k! navraw, atvaisht,
Caxial filamant;«anyraxzma%eTyt0¢62 micron in éiameters

Both prwtcplaa» and aﬁial filamen% ave. enalaﬁaﬁ within a
‘well—-xwi’inaa 4c=¢11-wa11. ‘l‘ha avemga thick.nems of an intact
spi;ochaetmam; .14 miczons. (Fi Yo, 38 &waln, 1957).

R | &ﬁke (1923) Frcbably'maae the " fﬁraﬁ m cruscopiaal q

ahsa*vaﬁiana of Lanto; aaniaolawin ataiuad xilms of renal

......

obtained fram édgs sufferinp rrmm a clinical eondition known
Cab the‘time as "paning typhua or 3tuttgart diaease"g By
means of iafeeﬁive tipsus he alsn transm&tted tha disease to

exyueimentﬁl dags and. named tha argqnism ﬁgirachaeta melan-

-cwonqs on nis\(Luke@, 1924) 5;‘,f:C‘ s-{~ :f%“w. f‘\ﬁw

iy

was isataie&,etfﬁtrabht;hﬂcllanﬁ,~3rom*%hawurine%0f"ardcg :
afflmeted hv a %imilar g?ininal antiﬁy, whlch Gd%é was subw

',buquently reuavtu& by Klarenbeeh &nmchﬁ fner (1933); Hhen



Whon/

‘ tha antiganie atyueture Qf tha urgwnlwm vag found ta '

i“.'amffer from athén known spﬁbieﬁs 4t was. xemnamed Egﬂﬁgp

canisola (%chﬂffnar, 1934)“ Hore ﬂetailad investigations
by van Rael (1346) st ta th& recagnlbimn of: tw& bioatypes

of Legtﬁ% canicpla: Pnuwn«raspeativuly 08 the ¢amplaﬁa, o

“AB“,'ar “Anvars“ gtraln ahd tha 1HQOMQlﬂtQQ "A“, ar ioesel"
strain bteigﬁaﬁ una Maasaraﬁhmidt (19;0) and wiesmann
(qﬂated by~¥91 f, 1954) alsa yamnhed out that tha antigeni@

1@Qnat1tuti¢n of La?ﬁc. Ganiaaia variad ta sugh am mxﬁant

 “;;that, when sevmral straina Wa“e tasteﬁ agaiﬁst a ﬁpauifia

‘antiserum, a: di?axamty e ﬁiﬁrea was. absarva&. Graas~reactionshf“"“

"hatxs@n Lepuo¢ éaninala an& ﬁha ag en% éf wLil's &13@&5@ not

QQwarely accur anﬁ oegaamwnaily‘may he 6baerved Lu high}titre, *&‘“”“‘

| i;ﬁeﬁﬁecxally whan the 1ncnmpleta b;ﬁ*ina af Laptg, ietarom

’N haemarrhagiaa ia 1nvolvea (Wolff’ 1954) TWO new typas

4 “w?;;:belcnglng te %h@ Lapuo. ea niaala aara*grnmpahava haan reaenily i

',;@eqcrnbaa by A&damiano ot al, (196&)“ Thare authorﬁ hava

‘ suggemta& tha name of Legto. bindgei for th@ atrain abtainad

'ﬁfram Java in 1938 and the &asari@tion Lepﬁa. hraumi for. the

| Mstrain ”Paﬁane" which wus iswiated by Smith fram a human f

-‘ ,‘h}h?atient in Queansland :m 1954‘
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\ 1954~/ _ > 4
» Until racently dagﬂ were ganerally ragardad aa the ,

tffonly araatuwes auaeaptiblo ta infection by Eto, eanlaola

A;ffand aa the sole putential earrieré Qf that Pathogen (van

f“feThielg 1943a)- %uch a helief was 1aﬁar modified by Alston

}and Broom (1958) @fﬁar the aisccvery by hhont et al. (1934)
that the dag'waa the saurae af Human aanieola févar. Later

‘*rtill Lente¢ ganieola wam feund to be 1nfective £0r other -

l:}hkanimpls, notahly cattle, 3aekals and yigs, which in their

:turn oame to &Gﬁ aa carrier hastso In Palestins, van der

B Hgaﬁan (1955q,b) enasuntereﬁ epidemica as well ﬁﬁ ‘sporadic

"'.~,.outbreaks nf Lapto. canieala infeatian af aattla and

'!ﬂg?dascribed elinievl signs such as favar, leqa af appetite,'

: reducad milkﬁyield, weaknesa, Jaunaisa and haemoglobinuria.;
ﬁaavy losaea occure& among ealvas 1nﬁ 1n£e¢tian appears to

have been: in%ruduce& hy*gackala. Jggta. cnniaola was

' recﬂverad frmm hedgehogs ané alsc from tha tioks thqt in~
_femtad th@m (van der'naﬂen, 1957)‘ anwbitimg flies ‘may.

. “also aet an vectara of Lapth caniccla (Knmart and dehm&dtke,

L;11953) o oralagical evxdence in&icdtea that- harses (ﬁa ener e

'A;&;Mibaherlieh, p@rqonal esmnunicaticn to: Gsall, 1952) and

'x:fmhaan (ﬁnchmaun; quoted. by‘A15t°“ and B”QQm’ 1958)’ ﬁ°°’



WAy avelap Aantihpdies *tu:i &emm, Gdhiﬁﬁluo Thax'e are -

R

g urinm A*t the "Lime,




;~manexated/

ranal tiﬂsue af a saw, agso via hamggerg, Iﬁ»[

]

. &1a$tinﬁ, cutbreﬁks cf gte‘ canicala infacticn ih tws y‘f”‘u

piggarmas wava aescribed by van. éer Hbeden (1956) wha

“the eaae cf@ at Iaast, one of the herda. In the abaenge of{ffj{{ﬁ‘f*§

, alinical allnesa, thﬁ prasanae of pqrglna 1nfaeﬁlan came 0 ;'f;: i

| Yight in c@nsequenoe of an eu%bredk of c&ﬂicala feVar amanm' )

the piggﬁry wnrkera.( Sera frnm 8 number cf pigﬁ were fcund

?ﬁ;;iﬁrecbvared fram yareina kmdnﬁ&ﬁ~ Khe%y eﬁ &1’ (1956>* ins

‘istuay mf leptospiresia in alovakia, iaeiaﬁed Lag £04 canlcqlgr .
o frem the kiﬁmeys cf three out af 46@ hﬂﬂlthy slaughﬁere&
J‘pigs and, in a&@ition, r&triavad fbur athar 1&@&03@1?&1 ser@*

)iftypeﬂ frgm 47 cf %he &nimalso Tha iﬂaidgnce nf canicala

o f&ver in pxggary warkera in E&inhurgh Wﬁs studme@ by ceehlah

: et al. (1957) but thosa inveatmgatorﬁ i 119& to recaver the ,!1,‘,[

.....

‘ deapite the prasance 1n their sera uf anﬁiboﬂiea ﬁa high

*tztreq Warfalamijewa (195?) raported an: cutbreak amsnp human

.yfﬂbeings o£ caniaola iev&r that e Qontraabeﬁ frsm waher ennw ~‘f; -

';ff-ﬁamin&ted by p;gas |
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‘ ;@;gs [ o

3. m.m:,ﬁm& Am) msn:;ms, o |

o | In mﬁpect m pmc.m \’Lu‘:: rm thn.ch M___ canie:z@h
*':i.mec i;:mr:e Imfl beaen estam.ishe& by s:amlca:mal maans, th::s |
14:1&!!@3 an& ssam,ples ni‘ ‘blaaa fmm 3:1{,;3 were eanae ue{l a't thc,

tima c;:i‘ szflau hbw. Frnm'g.th:veea oF t}m ang ema&. i‘a.mu bpemimn.

: :,"‘;_,weve Gﬁil@(%tﬁﬁ on L‘mzr difz“eren az:msions:. ’ Hsually, th&

';ma%ser',__al _""wera &elivem&*—f ,; the anmtmem w:.thm 1- - 5 houm

D zﬁ'—‘f_ ﬂﬁaﬁh ‘I’he n.n:i.tiai th 8 kic‘ineys of tha aeries, 'hogether ', S




| ‘.Shﬁéf"ffn
16 mm;/

nbjeetive An combinatzcn with ‘an xED ccular‘. All V

<<<<<

‘~enes ware disaarded!

For bialqgical examinatisn, appraximately;

"algramm@s af material fxﬂm diverse parts of eaeh kﬁh@y wara

'_graund up in a mprﬁar with ﬁtérile silver sand and suapandea

ﬁin nbrmal salina solution.. uc that tha andy particles might [&Tf;5w§ﬁ

.mettle, tha suayana&on was set asiﬁa for five minutes and was 5
“ftheh centrifmgﬁd at 1000 rpm. fax three minutaa aa that grosa o

.géfragmenﬁﬁ Of tiaﬁua migmt aapaait wiﬁhnuﬁ, it was hQPad’ -

| 5ﬂsimultaneous remaval of tnc mauy 1eptespiraai Qnalnillllltre :fiﬁ SO

" of th@ uu:permtant i‘luid was inoculatzeﬁ intm;;ez.-itamany mtql o

-*a guineaupig, BGG grammaa in waight«:;;_

The rasiaual suparnatant fluid was examinad ::nicrmf--:::";"‘w

scapically by dark*graund illumination under a 2 mm. nbjective
ﬂiand an x10 ocular and, similar examinntien was maae af urine
‘_lrecnvered from the- renal pelvis, Fnr hiaﬁgpathvlagical exam— |
ﬂination, pieces of kidney were f&xaa 1n 10 per qant. neutral
“armolwsaliﬂe solution. ‘_”a | | i‘ '  ;fi ‘ “
- o Samgles o£ hlagd were left avarnight in room

Jtemyerature ore the sara wera racnvexad and teated with sus«

panszan af gte. aanicala, agtc. icternhaemorrhagiae, Legta."w‘
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3 nat”3has

| 2y Lepto. ons and. Lapta. Eggggg for
‘:agglutinatianﬁlysis by tha techniqne of ehﬁffner, as .
_;desaribad.by Walff (1954) on the fourth &ay aftar mnncw i
: -glation- haartﬂs bleed, praaureﬁ hy cardiac punature, and ‘
Aiiperitsneal flaid. ware taken fram tha guinaawpigs and sown ;  |

 1&#0 Sehﬁffner‘s ma&ium, six botﬁleq of Whaeh.wara used for

‘ aach ﬁample of matarial, amaunxing to twelvs hnhtles in all;:],w \

‘Q;The dultures wera then incubatad‘and examinad in the way

,already dascribe&.

In Ge%ohar 1957, matenial fop the isalation of SRR,

*~Lepto. eanicola waa fnrthccming from,ld animals that had hean:‘>i‘f7l§

zreared an premise% at Baarsaan, just outside Glaagow, whara T N

‘fASGme W&a&a befare una uf the attenﬂants had davelaped an. 111_;, ERRE

'ness that was diagnased aa aaniaola fevar. At that time

7%3nr, J. & J. Ivas, of Glasgpw Royal Infirmary, found & high

- titre af antibadieq ta Lapto.canieola in the sera 0f saveral s ,”_,«!

| inwaontaat pigs an well as in the aerum of tha workera ‘of

‘,t.thrbe daps an the f;rm, two raacteﬁ seralogically to bcth

»fLeptot eanieala and egta; 1eternhaemorrhaffae but tha third‘ j

*,_animal shawe& evidenca of infaﬁtian only by tha 1atﬁer
~ferganism.» From eaeh af 14 pigﬁ, out af a batch of 25, sent

Yo A bacon faatcry for ﬁlaughter, a aample of blno& of abontA:«
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~ about/

25 mla: 1& amuunt waa cbtained dufing tha coursa af

~'b1@edinﬂ~nat and ane kidnqy was pracuraﬁ as aaon as the

* careaSS had. heen evieéératad. The laboratory prcaedures e

mwfor bha pig kidneys.vif““"“

“ffrmm a piggery at Cenaurrat, 12 milea outaide Glasguw, Abaut  “;§};ﬁf

pave that, for bioiﬂgiaal examinatian, hamsters raplaced

‘ guinaa~pigs.A Ta eaoncmise in- experimantal animals, the -
.sus@ansions of renal tissua waze poalad intc five luts, 2 ml.
- ﬁf aach Qf whiah wers inoculated intrapermtoneally 1nto Syrian'7ﬂf??hﬁ

vel&en hamstars (Masasriaatua aunatua) of, approximately, six ‘i}v~'w3

| ,weeks of aga. Fiva daya aftar inoculation, from each hamster
‘heart's bland and peri%aneal fluia wera sawn, in qnantitiea
‘sf awo ﬁraps an& ona drup, respectively; into twa groups af

- ‘:‘T_,fau:e miniature hotues of. mndified Sohilffher's. medi“m that

: ﬂ'wera subsequently inaubabed and examined as alxeady‘ﬂescribedixLjﬁ;1§3

Tawards the end uf April 1958 material far tha .

' }fiaolatien cf agta. ganzcola waa abtain‘dfon twt accasiann

~*that tima tna nwner had dispaﬁched 36 pigs for slaughter at ai‘(

baeon faatory. AB on pravieua oacaslons. a blood eample and

ohe kidney were. nraeured Trom’ each af 15 of tha anlmala and, RS

. £~ \‘ R s “_: . ” T T e i LU
e s R I Taeet s




Fig, 4. Minute whitish foci and petechial
haemorrhages in the pig kidney from which Lepto.
canicola (strain 35667) was recovered.



““ao, &he kidno;y material haci

rhﬁ‘z’“ Sa@dﬂd :,.im.cs Ghﬂffner‘aa me&iwm -; 1*119 tacshnifme usacl in
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**t'c,:/.. S |
| 4 ¢, ﬁav by day, ten ta tvalva biavu hottles were in- -

.ioculatea with fragmenta ef kidnay tiasue whilst other

u:pﬁrtiunq, Of apprOximaﬁély P grammeq in Waiahts Were. cherated~_5'vzf

yand films maéa fxcm tha aunarnatant fluid aftar eantrifugation:

¢ rand examined b; darkqgrauﬁ& microsaopy*‘ Themeentrifupa tubes,

‘:,cmntaining bath maca:atad material and aupernatant fluid, were

'*w;then ﬁet asiﬁe at rcom temparature and ﬁimilavly examined

IRk

«;.evary day f@r tha natt wix days¢ In twc 1nstances, th& il

ilactiaﬁ df the nenly manerated rennl tissun was esﬁimated in

‘;7thé Bepqrtment nf Vaterinary ?hysiology by maans of an E.I.L. L

L 'Vibron elewtrameter¢ In all ahhar cawes, bhe pﬁ. Values ware

f;7lcbtainad hy maanq Qf a B D.E. capillator4 uimilar studiaB

- 1 wera 1ater made on the survival of Leptos aanicola ()" aftar

“{that crganism ha& been inaculated inte the renal ti sue ef

| inipig that did nbt paseﬂs any laptﬁspival antibcaias, and (b)

g the ki&ﬁays of & aaturally 1nfected-ﬁ°3 thﬁt sh°WEd a ‘itre

hff:xcf spaaific antihodias uf 1:100,000. Additnnally, samples of

"‘ ;gg?d0g and of pig urina wera abserved for

,ﬂoss‘af motllity and

wsf;,fjtime af complate disintegraﬁian nf Lepto. aanicola at different O

** }:1eve1s of hydrcgan - icn ecncentration. Fcr %hat purpawe, unm‘Tfllw

'1?ailuﬁea urine, frac frcm 1eptospira1 aatiha&ies, was diatributed';:Lf:

e in 2 ml. amaunts 1nfn starila biaou bnttleq. @ha addltion af %héﬂ;;ﬂ
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ot/
‘ maaauraﬁ nmnuntﬁ of stﬂrila 1a3txc aeid or of sterm?e
soalum hyarcxide, in'1l: 180 and 1 10&& dilutlan&, respgctively,

pravided A aeraaa of: qpe&lmgns, the reaatians af whmch rangedl_l

.ch»m })H = 5 2 m pﬁ = 8.0. ‘!Lauh oi Lho bomlus was then

inaeulatad wibh,ﬂ 2; ml. of a quspunaion of" L@pto. aaﬂlaala, R

e Aldgate stra;n, an& afr tar they had heen tharauéhly shaken,

were 1ert at roam tcmperauure.~ At &1£fe£ent iniarvala theramk'zq”i'“

d&ﬁbf filma ware examined by muanﬁ af darkwﬁro¢nd m;croseapyﬁéiﬁﬂ’:“

;". vnﬁer 1ow gnwar ma?nifzeatlcn as wa11 as under an czlw '
imﬂersian-obﬁectiVa. . | R
RSULES. ‘
From two uut cf threa kidn Qys raceived fram

Huirhaad 1n February 195?; 1aptospirae wapa Frown; in Schﬁffner'

madigmg- Tbﬁzfirst;cgiture“(ﬁo;n8ﬁq)‘game.grpm the kidnoey qf ri L-%?f?

»‘iah-animéi«i&ﬁwhiahfﬁebféﬁx gandcola antibodiéé 6écuféd-£c'a

dalution af 133090 uf Its. serum anﬁ grawth was observable

withmn IA day of 1nocu1atien. Qut: of raur battlas of media ..

ineculated, three yialded 1ept05pirae.a whe cthar cultura

(No. 861) waa rﬁcovered from tha kidnay mf an aaimal whiah was . .

found tu haVG a qerum titre ef L apto. canmcala af 1*300, In _.r*aﬂ*

this caga grcwth was noticaable in but one’ out af fOur aultureﬁ : N

';Ml battles and ‘then’ only after fiva weeks of inUGuldtlﬂni Fram

the third animal, which had a aerum«titre of 1: 100, cultures AN




‘tfcultures/
" *‘VGra not obﬁaan&d*
FRR After hhay had becama wall acuwtcmad 4o wrtiw:f,;i
'>ffi¢ial eonditlans of grawth, culburaq Eos, 860 and 861 were -
: .fi st uubjeeteé te ugﬁlutinabian~1y$iu twauu agaiust fiva
”;fstandard rabbit lpptagpiral 4ntisera Una ajyo agw*nau ﬁha

.pig ‘aeyum: that shcwea thu higheat titraq Bnth qulturad wexa -

:fouud to Eive a: §Odlt1VB veaoﬁiaﬂ wiﬁh Lawto‘ canicola rabhit' a‘

’f“anulaerum t0 a ﬂilutian Of 121@,0@0, but r dcﬁea With %h@ pig'

"sarum to a d@lution cf nnly'lzsoﬂa. Baﬁh cultures, tco, gave“‘

iarcssnraactians with.Lapﬁu. icterohaemorrhagiaa antiserum to.

'a.dilptimn cf‘l-lﬂﬂo Tests with egta. gglgnotxghasa, Le: ta.

byos ‘and Lepto. pnmana'rabbit anﬁi jora - rcved n@gativa.f Thus'. -

a tentative &iugnosia of infcctaon by’ L@ntcﬁ aanicola was maaa,

which 0p1nion was subaeauen%ly ecnfirmaa by the lata Br. J.'c._, ..

' Erocm.afbez ha had carria& aut absarptien tcstw cn one of the '

culturéﬁ (Nbg 861) Abtempts ﬁo xsolaﬁe the mrganism by :

"3-Alno¢u1at19n uf macmratad kidney inﬁﬂ gu&n?&*piBP were. un~‘ 

'”-succassful and an. appraalabla ﬁmtra of antlbadiaa in the sera.

of thoae anﬁmalb was nat &smonatrable twa weaks af%ar injoct~

«1an. Eark»graund micrasampical axamination of the %upernatant'.;ﬁ,:.f

fluid fram maaexated kimnaya was incnnclusiva in one caae

(Nn¢ 860) ana negativs in the other twc. Kn arops af urine
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| “.fiquier§Q fram fh@ faﬁalhpélvis-ieptospiraa wara not
foundibyjmioxéscbp;cal maaﬁé: In this ihstancé, th@reforé,
‘ divaé%’éﬁltivdtion-from réﬁal'tiésue-provad fhe most satise
‘-aotorf metbod of detesbjon of 1eptowgira. o

Xt was cons oquontly hopnd that . 1opto ui ée’might

.-iba'eimilarlyﬁisbiated from the ééeona set 0€~ﬂpacnmuns; whidh

consisted of the ki&neys o? ?ﬁ animele and wers accompanied
' by ﬂorraﬁpomdin samp]es Qf hlood. Althouah the. pigm hud buen '

ranred under similar onvironmcntal conditicnﬁ and werﬂ of the
same villing and of similar age groupr, tha titres of serum-

h ,antihodv @rGVad far. from unifnrm, as indi@atad in Table 13.



S -*wum&’le* L
oS oF LUPROSPIRAL ANTIBODIIS
IN &EHA 01"‘ PIG‘% F’RO}& }::RARQDEH, (}LASGOWu

Legtogpiéafantigen:g;: ‘

Pi,_r marum

pamplese - |- ¢onicola.{ detero~h. 1 grippo-t.- | hyos

1067 “f 1e3,000 | 15100 - -

2068 | 13,000 | 2e30 [ e

06 :-1=:SO,~OQQ »‘3.‘-:1‘00"‘ - -

1070 | 1300 i |- "

aom fae fo-0 ] - -

cor2 . laeroo. o ase f - po0

1073 | 1:20,000 | 1300 | o~ | -7

1078 1:1,000 B A HEC

19 fuo | - | - |-

feaoso a0 | oame | - ] -




In the

bsarvable'until thﬂ fifth wadk‘of 1noou1ation.

;famlura‘o 1¢ptaspira1 growth. Isulation,ﬂf'tha~organism
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TABLE 14

AGGLUTTHAPTON-LYSTS THST OF LIPRO - SANICOLA, STRAIN 1078, WITK

RABBIT LEFIOSEIRAL ANTISERA AND WITH PIC SERUM,. 1078,..

- Antiperas y”'ru : Pitrest

 Leptos-cawicola - .- | 1:30,000 -

Lapuug iGleU”ng ’ ) e 1:1000

_ Leptos geippostio . | o =

Lep%b;;hyéSJ? I | f"
© Lepto. pémona- | -
Pig serum 1078 o 13000

That ﬁha nulture wws in fact one of ngﬁg, canicola
was aubsequant1y uanfirmed by the late Dre J. Ca. Breom.
A The virulanae nf strain No. 1078 was taated in a
" puines-pig of 530 gmams of weight and in a hamster six weaks
in‘ld, both of whiah animala were 1naaulated intr&peritoneally
:‘with 2 ml. ané 1 ml., respectivaly, of a thivd Faneration
nsubcultuve in mehﬁffner*s mediums  One hour after inooulation.

a qampla cf hlood frsm each animal, seaured by'cardia
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Fig. 5. - Temperature chart of guinea—pig
inoculated with Lepto. canicola, strain 1078.




C e

cr*dic.c/ E e
- ’i.:f  pﬁﬁéthfag-ﬂ;% ﬁ@wn 1nto ﬁhrr@ baﬁu3qq'61 Gbﬁ?fnar's

medmuﬁ vhwuh wcc@ imwdbamv& at 32 '»;. , In wultureq from the o
hamsterg 1@pt3@plraa were dvmonetrahle a8 esr}y as the third
:}ﬁay nftineubataqn; vheraas in thosa fram ﬁhn ﬁLinaa-pig tha
‘1i0&¥aﬁi§mé?weréfnof'bhséivﬁhletbefore.the sixth dav« In‘tha

‘«

_.cuse of - Lha gulnanwpig, furthmr culturﬁm wnrﬂ mgae on the o

[ R L

J

hlcﬁ day- nfimr inoculetion” nnd wava fmumﬂ vQ yie]ﬁ a hood ‘if;f
Jprnwth,cf lento spdirae by the ten+h &ay of ﬁncubwtmcn. Apnrt k
fvmm transient lo 38 nf appp?ife, thg only olinic 1 r@qpanua',f‘
was & aherma r@aaﬁxon which. ia i]luwtrated in 7 Pig By whilst,

?twe:tg:ﬁhree~weeks aftar-infegtiqn“it scrum was found ta‘f‘f? 

‘fadhﬁaiu‘ieﬁto;*éaniéciajanﬁibbdieé'1nfa ﬁilutionfof 0n1y 1330;3.
Th@ hamstev waﬂ found' de%ﬁ on-the. norning ef the. qirth day
afta? inaaulaticn and culturea from the 1iver an& kidn@ys  :"J
yieldea ﬂrganisns, ninly of the‘amlafarm typan

In Lha G&?& cf a third group af Liﬁneyg, raeeiveﬂ '
Trom Cumdarr&%, mara mucaaq; attpn&ed ‘both 1he nicrascapical

‘ dambnebration and,the ismlaLiﬁn of 1eptaspiraacﬁ Oum af
fifteen kiénevs tbraaAwere;charaat@rised bylpetechial‘haemff
orrhwg&a whmch ooauvr&& thrnughout tha aﬂtiré opgais, Feﬁrréff

“the raiataa aamplas af‘ era pvav%d aagativa ta ag%lutiﬂationw

lyﬁis; ane gaVQ a, vitrv of 1 100 to. Leptn. iaﬂara aemorrha 'aa-;"f*i“




icterohaemorrhagiae

s

oulf, whll t ths famdinanw Tent cauy!e

uonba;nad antibndipa LQ Lep&o;cnnxuola ¢n izl iﬁ‘ réhg&ﬁéf_xe 

,frum 1 3QG Lo lﬁ}Q,OOU'; Thm 15 kldneya muxe maoexabed anﬁ

fyaolud in*o AlVﬂ jabm, ins: two of wh ¢h lephaspmr a ware damw
"'ona»rated by mlﬂﬂbbﬂﬁﬁlGGL mednﬁ. Qna m11111ltra cf eaeh

“lot 01 mager¢ueu reual tistue was bhcn inguvtod 1nhrwpér;5ﬂ"

-onbally 1nLQ a’ hdmstcr aad 1op&abpira¢ were. sub Lquantly

’reeuverea o tha lxver and the L&&hey of ﬁhrua af them.*

’I‘he‘a r{a_z;m;natzf* ~‘f‘,‘¢.70 }.18111 “b & %mre :f‘cumi L’iuad ’90 hcur-" a.f ter .

;lndestlan:and Papt. uonhica was pcacured fram the - &ﬂbawnal‘&;ﬁﬁi~7

;?ergan&, nix auu of tha lg‘ki&nuya qewn into ﬁahﬁanOﬂ’s

‘‘‘‘‘

: -..”Wf” ‘20‘52: 2%3: 20“% and ?055) &mum 2{345 ancl 205? f :

lf;gave am abuﬂ&anh growth tnwh was obspanble ﬁi hin ane weék

"»ﬂfar &ﬁcuhauxon but, ;n mhe eas& af the othsx fcur atraina,

o organlsms were dete&babaa mmara%aopmcmllJ only a Phon’ inaubm
dh¢9n for- two o Lhrae weehs. Nmne kzdnaya gave a ﬁrafuse ‘

‘ffgrbwth cf qut, Sepulcai

Tho Tourth ﬁenerauxon af Lha B8ix stralng al

.slated leptospira uaa injeetad 1nbraparitaneally ¢nto

| golden hamq%era in 1 ml. amounts ana all of uha exparzmental

..:animals diea flVa te eaght &ays after infectlen_‘ All six




: :fﬁmpta._oanicoja and Levtn¢ iétevnhmﬂmorrh&yiae antiqera to:

ties which. Va“i@d srom 1*3690 o 1&39,900 andﬁfvom s 3?:&5*’
A%]:lOO, renpactivoly@ A Dra*umpfivg Qotgrmfpdfﬁgn\o€>tento.

‘ ‘-j'jgfcanirula was uhqnqm n+1y'canfirm@d hv the iatﬁ ﬁr, J ¢a2 £;:)wH“

‘7Gnndnrrat farm nnt only ?e nbtnﬁn infarmqtimn eonoarninp
N hu;banéwy, breeﬁingvaﬂd OnVirOQMBntul ﬂnﬁditianﬁ but also tn
o att%mpt &a trace the cvi&in of aush an exfemwivafinfoatian of .

._,Pi &3 by L@Pta. cani»ala,_ A% the Firsﬁ vﬁsi% the ownex 5tatga
;Vfﬁi umy-was a aelfanaatain@d nne, and braedlnﬁ dif?icvlti&s :lff‘

;;bcvn:pnflets WQQW qometim@% onceantarﬁd.* Tba animala were

N/fad nain}y on willg wupplamnnted bv 2 manufuatured diat whioh

Eurﬂnp June 1¢5ﬂ, threa Visits wevs m&da tn the

that 50“3 y@a”ﬁ thOTG two Pigﬂ ﬁieda appnvantly fram jaundice;i“ﬁmeﬁ

L it the atiolony'was nnt 5nvns+igﬂted At %bﬂ time, the

‘i:after hirﬁh, aqt@nsiblv ns 8 ult ef "evu%hiny“; an& stitl«‘*f

o {"Gid not oontqin antibibtic%; Bevauﬁ@ ef a poor bfﬁﬁﬁiﬂg Tﬂﬁﬂrd,éi;;'”

ne an had heen disaar&eﬁ¢ Of ﬁhree unthrif%y pi lptq, onﬁ

:: a. stunted and Gurferad from chronic diﬁrrhﬂea whilﬂt ths




thm/ R A

-

vthov qu had a ﬁsmwardtu e 0* ?Oé F and maﬂifr t@d

p&%che of erythcma ovuv the aharmau ap’ wg?l A oa tba Gars

f'f and the 3& idﬁ tha ﬁhighs. Th@r it ? aOW% ?3t° °“ “he

Pranoh @gnﬁls wﬁieh

-

:pc.rad *o ba 5n beoﬁ aﬂalth, and *hefa

fas %ot qny h?jtnr}ieffiilﬁaﬁgi

me "rmns:s. Abmt gcn m. 0 f ma Q(’:?luum wera caummd at thaf f



v

vy,

o R Pn_g serum
?F’“‘F{%? Nm.,,gssé'r. L




\:2.\. f T0. |

Tha isolated aultura pruved fatal to a ten~

Aweeke~old golden hamster, which animal died 12 days after

= 55intraperitanea1 1noculation nf 1 ule of a. thir& ganeratmon

[

N suhcultura._ ﬁ guineawpig aurvivad similar inoculation of a

‘f';dose of 2 ml. although, severai ﬁays after 1naacti0n, it

sl manifasted a thermal reaetion ‘and. about 15 days latar its

,serum Was found to cuntain Lepto. aanicola antihodies to a-

” k.:dilution o 1: 100, T S

| The 1ate Dr. J 0. ﬁroom, who carriad out abaorp—
"tlon tests of the strain, reparted- "0ur raeant flndings are-
:;tthat the gggyg. cnnicola, Utrecht antiaerum with an unabsorhad

"3-%itre of 1*10,000 was raduced to 1:3000 after absorption. with
. strain 35657. Tha 3)667 c~lsa had an homnloraus titre of
*1:10,000, which after abaorption with the Utraoht strain was
‘reduced o 1:300. Thesa findinga are very similar to the ones
we had wnh strain 1078" It would appear, t.herafore, that
'kthe two cultures, Nos. 1078 and 35667, were antipenioally
-similar although thqy were recoverad from the renal tissue of

"pigs reared on differant farms. Moreover, the two atrains

-QJwere not wholly identical with the standard Utrecht strain of

3 fLaEto. oanicola._ For the present, it is an open.question

uwhether culturas Nos.. 1078 and 35667 are varieties of the
standard Utrecht strain or are. incomplete serotypas of Lepto..

*‘aanicnla;_..
m



‘3In an earlier gaperrlm1¢hn'; 19§9a) it was ;

BUgE esteaA hatf!he kidneys of aarrie; pigs mavwhe tha source

-af in écﬁian of cagsa uf human oanicola fevarzof'unknawn

ﬁujarigin an& %hat the aqnsumption uf thcse argansgin ﬁhe?raw

“"state may ba resgonsihla for leptoapirosis of dogs'and cats*

A plentiful eupplyfnfvﬂuitable material affordad

L n'apportunity ha carny cut gtu&i&@ an the aurVival nr Legto.:a;

caninola 1n poraina renal tiesue and aome rabults‘of that

o Tahle 16 shaws that'matile 1@pﬁospiraa wera demw
Yvi}!anstrabla for seven days 1n ka&nay tiasue that waa atorsd at

~;fo—¢ S. Rﬁnwmctila fwrms were uhservable far twa furthar dqys.“»: 4i?}f

:In”h saliae suspensian of kidney tisque maintainad at roam

”;;?Etemﬁerature,"18 L., 1aptoapirae wera found to remain nutile rorx;fiA}};

”Lf*ﬁﬁgiﬁy}anly ong ta thr@a &ays.;f__%éfﬁﬁ?’

*ﬂiiIt was.notaa, tao, that tha onset of baaterial

,contamination;coxnciﬁed with fairly'rapid 1055 of mntility
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fmatility/

fol}owad by dis&ppaarance of the leptospiraa.s Gonw
eufrenﬁly, the acidity of tha medium 1neraasad ta pH = 5.9,

or more, ‘a8 ahawn &n Table 17; A~~-%‘fi"

| o mm.f‘ 17.- ) . o
e PRESUMPTIVB Em;cw oz‘* Hmmr;ﬁﬁ;-xaﬁ ccammmmmn ON LL?’:(‘%PIRAE-

o oo T o T - | o
| .miﬁifiis.sm i‘iim"im © B, |o Waoroscopteal findtngs |

} A L;;j}l“;,jffrjﬁf:h. it «Nenwmotile,‘.;f"- o
25/6 ] egfe 549 « ;'*u(ﬁontaminqted) S

“ﬁagative. o
‘F(Gﬁnﬁaminaﬁad)

o I
. - H
9~

| 2n/6 - §?746f‘iﬁ: i7€;f35§:* Maﬂv mctile leptospirae.v:if“?{

N T '_ﬂ'Kanrmatile, :
/e o p /6 ] 59 ‘(Ccntaminated)

B é&(ﬁ_f¥ ' Gf*--3§/5fJ M:':;Egi;.~f"_ﬁotila leptospirae. z

R o i R anwmotile, T RN
Ce9/6 o) a0/6 i lBig \“:QC(Contaminated). o

| "39/5\.'},;. I 3@/5 ] 6ass Munymatileleptosmme

C Tha ariﬁiaal level af acidity appeara ta he abaut
pH = 6.0 by which reaotxon the motiliﬁy Qf 1eptaspirae is nat

affecﬁad bnt balaw which the organisms spaadily bacome sluggiah ‘A:;yg




T and: olump’ ' oterial contamination -

o ~ -ooour, howover, the leptospizae dfsappear within: -
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5
Lapgégpirae wers ‘Tecovered from pig kidneys,
ohilled ot 0~4°Cs for up to.12 days after slaughter. ‘Ini™. .
Table 18 the numerator denotes the humber of cultures in:.

"WhiﬂhAlePﬁasyifal-growth~coéurreﬂ and ‘the denominator indic-.

ates the, total ‘humber of eulturea praaurable on a given da"°n:§,,ffv‘

?”hus, 11 out of the 12 eulturas, made on the day on whioh thé
:ﬁnimal died, proved positiva and in some bf thaae culturas

growth was absarved as earzy~au the fifth aay of incubatian.

. Whenever bacterial csntamination of a culture interﬁoaed, ,

‘hawever, 1eptaspirae were ot found; By the alpventh ﬁa tha S

jtwelfth &ay of. atnr&gg, tho vitalitv cf pﬁo. oanicola in .
~renal tissue had markedly declinad inasmueh as anly twa and
" one bot%les, aut of twa grnups of tan originally inaculatad,

‘were found. to contain aaﬁigfactory growtha although the. M_n”””"d

- residual- oultures xemained free from bacterial contaminatian,{i”f %1¢g

;Sinca the' cultures preparad on tha lsth dav of staraga pruved?ixﬁa“

;nagative for*laptaspira aftar five waaks Qf 1ncuhati0n, the,
-organiem was asﬁumad nat ta hava survivad far that 1ength af'*fyi
;time undar the particular experimental aenditians. R

H

Tha survival af Leptﬁ. ¢aniccla s, also 1nvest~ -

igatad after tha kidneya, pracura& from an” animal fres fram
infection; had haaﬂ troculated with  ‘oulture of the Alagate N

strain. ' The ahaect of that axperimant wag ta determina the -




H”';ffé;5“ w

mhe/ | _ .

E extent tq which cnntamination mf aound @arcasaess might
gar ansed by tha handling af, or contuet with, thé hody Gf
=} carrier animal, Qne millilitra of cultura was intrsauaad
into each of tha twa kidneys, wﬁicn *atter wera than plﬁced

An-a refrigaratcr whare thay were maintain@d at a’ tamparature

_ of-ﬁvﬂ G.‘ Twa daya 1ater, vne cr tha kidneys was. transferved

te K:y low temperaﬁura cabinet where 1t was: ﬁXPOQGd to »890. . o

Xn the eass of tha kidney atored at 0~4 S. matila 1@P*°Spirae BT

| wera nbservnble for up to aight days and the argqnism was

H

In the instanca af the kiﬁnqyfrozen>at -8 G. 1eptcspira1@

\ motilitJ eaasad after three aavs an& cul%urea wera ubtainable

for six daysy after which tima th&t moda cf axaminaticn was -
ﬁiacantinued hacausa af pressure cf cthsr wark,, ;,1
(w) I’eraistenoe in chilled canine kidney. -

1%a' In tha case of nqturally infected dag,fhaving
segum titres oft l 100,000 and 1&10,00@ te L tu,»aanicola‘r~

and Len%o* iatarohaemerwhagiae, respeatively, Lepto. canicala

was found to ﬁurvive in renal tisaue fnr 8 ralat1VG1y short
tine. Grganisms wera observahla for up to ¢aven days in ..
films made frcm macerated kidnay: and- ‘Wore. aultivataa for nina

éays after stcrage at: Q~4 0. ,‘

S



i f(atrable by microaaapiral meana for six dayae

eabure waa fouﬂ& to vontaxn numprouq;,,

;ffor up to thrﬁ@ daya anrina which Lﬂuipjl

\%xurina f different pﬁ aonomntratian have y1®lﬂed 1nterasting*‘\};§f

ikfnwasultﬂq Thus, in fluida, uf pﬁ = )‘2 - 5.6, the Orsanisms
.7;3th thaiw mutility vithiu nna hOur and ai yﬂ oy )‘2 OfgﬂniSma;w;f;y,:i
}afrhad disappearaﬁ azter two days. In fluids of pﬁ . 5,4 - ),6 e

~ihfthe grosa morpholegicnl faatures wera appreoiable for four

.;?and for fiveﬁﬂaya, respactively. At pﬂ 3.5.8,Jlaptospira1

.{}motility oaased afﬁer 24 hmnrm, but tha ovganisms wara demon~¢i

In :f'luids of

. In thosg semple that asnapad bacterialwcuntamlnation, soma

ff“non~motile leptor@irac wewa visible”in.milmsnmade eith: aya SR

'?f iafﬁer ohservatianﬁ bswan hut crganimmahwera ‘néb ta be faund
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founq/

by the aleventh dav.j A% mayjmel alka]inity (ph - 8.0)

mctility vas: markedlv reduoed after ?4 honvs and had cpaqed f_.v ,:

complotely by fhe fourth day. In fluids of pH = 7.8 - 8.0,
organisma ware not obqervable by the fif y. Dqtailed
results- of microqcopical ehamination fer the preqence of |
| matilibv and diaappearanse of leptospira in artifieially inw |
- facted, undilutb ed bnmple o1 piv urina are. ?resantad in
Table 19, :_' L
64 wESCUsareN.  f -

| The isolation of leptospira frnm tha internal
organs of the body or fram urine nrovider eumential proof of
infection but lwbcvatory oultivmtion mav be dBV@rely influn

fﬁenced by albogethcr too many factors. nerological evidence

of the sxistence or Lepto‘ nanicala infeatiew ﬂf pigs on a
farm atﬂﬁuirheadvu354aubsequent]y confirmad»by iselation of.
tha organism frnm two out of thr@e kidneys, (oulture an.\.
BGG ‘and 861) and the serum»titraa of antibadv in, the two pigs

were 1:3,GOQ and 1 309, res paotively. Growth was not obtained

from the kidncy Qf an anima} with a sexum»titre of 1 100. The B )

1atﬁer titre mav aither indieata earlv infeofﬂon or ba attrib—
 utable to reaidual antibodios from past infcotion._ In the |

formor instancc reccvary of the avganism frum viscera may be .



eanfiaentially axpaataa, Whﬂr@d féiiﬁ%fff 

‘_;;may rath@r aanaﬁa bygane inxaotion, Eﬁ W&d &imwpyaintingﬁ

ot&e; annmal 1n thq roupn %ince most o L*he ﬂﬁhey o

"“i:ﬁﬁﬁulturas w@re f@unﬁ ﬁo cantqin grammnagaﬁive erganiame ef

,w.thepacliiormftypenthe 1@@ rat@ nf_sueuees a ﬁenﬂing artifiaial

’.culiivaty_n”was ag cribed o bactarial contaminauion, whethar |

‘gtha 1atheﬁ eacurrédmantammurtam_Qrgtoék placefﬁt later stagg

: ﬂgit_w,s?imposaibla La eaﬁablxsh. Baspita _ﬁ'dncurrentﬂinfaaﬁion o

from. 15 L&dn&ys. @ha preﬂane@«ﬁf Past,;».wis'““ Fa

”.umellasms wathxn 30 haur@. &ulture‘ﬂﬁs‘
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1:50,0ﬂﬁtand cultures 20&9, 2652 and 2&)4 sama from pigs
;fwith a 5arumuﬁi$ra af 1.10,005* hulturas Nag. aO)S ‘ahd 20531;

:féﬁweva ;salﬂtaé‘ircmﬂanzmais with serumwtihre% af anly 1 10&9

*!an& 1.30@, raapec&ivei Althguam the. pigg*ry was knawn to

_w_ba haavily contammnatea by'Levta, canieala, ﬁha wora &i fiva

%filé’: B l‘éj?iﬁa cf tha batah &id nnt aontain any anﬁibodias‘ 'Q“t“ﬁf 13'”
. *“]ian!mals fram ﬁhe same ﬁighery, ﬂhﬂﬁ Wors GQ“viEQQd 1o 4
: _hauan_£acﬁ®ry, tgrea h@& kidneys ﬁh&t maﬁifaste& ‘auall haem~
‘”Q? rmhagag bub, nana %he 1ess, thelr naraa»uedg ‘wone. Faﬁsed :':'*ﬂ'!»‘»:~
“ﬁhuman consumptinn. B if" “7'9‘°" g :
o As illustrate& “b;f' Fige 4 both kiﬂmym from the -
ﬁ'5.‘;euuntaﬂ g @xhihitad amajl whitish Pooi’ Lﬁgbﬁher‘wi th minute
";5§hqgmovrha€9&: vhich lesions might wall have bcen ovarlcoke&
iduring ruutiﬂe meat’ insyaéﬁien‘ It 13 not im?°f51bl°’ thiorem

"lfara, that pig qaraaﬂsesﬂ infeoted by Lapua. ganicola inay ba

f”passaﬂ fcr human caaﬁumﬁﬁinn, It may'here‘berracallaﬁ'that -
-fﬁfrauml tiasue haﬁ bsen mhown bg remain infeativa for at least
1itﬁe1va 6ays at Oma G. aad ‘Tor not 19%& than Sik d@ys aw ~8 %6,
'Shauld a pié e alﬁughtemvd duving ‘the sﬁawa Gf leptaspzrammxa,
rtha org&niﬁms ar& 'm&ely té he: f&un& in %ha hlaod and in
rf{iaternal Qrg ns, such as the 11VGr, splneﬂ, lungs and “the '

‘fGacsass. The han&ling of such mat@rial, thara;ore, may he
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- he/ﬁ“_“

-~ haz ard0u~ to man "'nd9 indaad, human 1n£acu10n 04 fh@u

"Eovisln has, heea veomrtcd by Bornkogz (1)&8) 1n respaot of -

Lamﬁn« rippotyphasa and by John an (1950) vlth regard to 5fyi"

‘ Lapto. womonajmzﬁ7~,

It may Do af om& innoreat, to laboratory uorkera

N cqpaciazly, that G'Gonnel ana Broom (19;2) waﬁa wb?e t

"isqlqbe Legtn. ictorohaomovrhagiae from ral kldngyu bhua hg& fj-ﬂ;f”"

boen kept for up ta thrae 6@33 Wt 5 0. The voided“urlnerofv-

cnvr*er animnla nay constituﬁe anabher BOUTCY nf §nf@a+ion hyf"ffx,hf

Vchta. canivcla wince that organism hqs baen qhown to remain

alive for about a. weuk 1n the case Qf unﬁmluned and uhcontam=:

inated urine Qnﬁ 1or a8 much langar pariod 1n uxino dilutod

\' with rain water. In pawuing, it may be notea th&t Kirschner

& Haguire (1957) fmund thxt hepto. pcmona anul& survive for

‘up to twu monthﬁ in . cow: urino thwt had been dlluted to 1:10 -
1: IGG with tap watsr, a findzng that iy be of & ignificancaito""
Imwaﬁ%-ﬂm. u_£1  TL 3_\' gw '
T BUMARYE . -

.'\l>:_1 Tan culhura nf Lapto. conﬂ ola have ha&n
:obtainediram iae renal tiaaues of naturally infectad Pigss

: :rcared on, thrEu dmff@rant farms in tha vicinity nf ?ldPgow»‘-
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Glasgows/
Wha pfb¢6ﬂ68 of amfoction on thonb oremiw

L Was: prev1ou 1; &ebecbed by ﬁarolagica] moans.€

3.. Guluure No, 1078 vas vacoverﬁd soon aftew~h.

panicola favea haﬂ bebn diugneqad &n a WOV&GT emnloyud on

t}ha 1&%1&&. - 'ﬁ_‘f‘f’ :.ﬁuﬁ S :':_A;'-f;  - {iff‘ ?,5 f-ég ;;’»f; .

lfﬁ‘Inum tudy of. thc aurviVal in pic hidnﬂy Otiﬁj

=LQ§%0g aahienla (straan Hbq 3)667) it emcrg@d fhat the

ofgapism gould uurvzvu foc twe]vs &ays in nahurally 1npécted
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;mtcraba ﬁumperature of ~8 G.9 Leptn. canicolﬂ was recaverable

for up ta aix ddyﬁigu;_}j‘wfﬁi}fgf L _IWZJ;,«~Q;{1'.

In ndturally infacte& eanmne kianeys prenarved

' at Q~4 G.g.depbO- cqnxoola (vultur@ Nos 3(48?) qurviVGﬁ for up

‘,,.l

to nlﬂe daysa

"‘7; The pers lstanua af Luptn‘ canirola in artificw
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“to.be T vourbd by a 1ava1 af gﬂ = G 2 7 4, pvovidad thab
bautarlal conuaminatlan dﬂbb not ensue.. Un&@r auch aonﬂitiana .
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e hraalthy/ e

onrviers, tha urina cf whiah 48 a patential aourca
"‘faf 1nfactien Tor cther nnimals anﬁ for man,

Wna exporimantal wark ncw under rapart wqa

deaigneﬁ ﬁo study tha ﬂnﬁiquy reamunec af piwletn infact9d

by Legta. oanicala.. At the ot e tine, the iqolation of 1ept0«

i-spira@ fram blaaa mni fram tha 1nﬁnrnq1 orgv s was carriaﬁ aut

";at di“xarent ﬁtapam of iefoction. - 1dditzon31 data raldting tOJ'FE;LC;

_slzniawl n;rns, auch as haﬂy temnaratura,’apvetite angd
:diarrhaea, and to pasﬁqnmrtem 1inﬂing$ a8 well aa ta haaﬁatw
"olorical chvngea wurq also eolleotsa. _ amples af urina ware |
ﬁubgnsted tu mieraqeapical exﬁminatimﬁ Jor avidunca of lepto~

:,piruria. Pinnlly, stuéiea wera, aonhinuoﬁ nn hhe capacity of

._Leptc"enniuola ta wurvive in pig renal ti ﬁuaﬁmaintained at;
X o |
© Pe rmrmﬁh e Ntmow ‘

aaptng anniaala, atrain Hos 35667 reaantly isol teailfff;“

’»ffram pia rmnal tiqsue (michnn 1959b), wag uana throuphau% this

_ part eP &ha wark. The aw&aninm uan grown in Stuart' mudiiicn>,_=f‘3“

‘mtxen Gf @hﬁffﬁar'ﬁ maﬂium.r Pr@fuaalv pwawin an& dotiveiy
mctila aulﬁuran urovidad %he in avtiv& matewwa. Tha expopi~
‘mﬂnﬁa were carriﬂd out during Lhe pariad, Au&ust 19%9 tﬁ Juna

'1060, anﬁ 1nvolvad bhrﬁe quaacraive groupm af animaln.i &wa



1’jt experiments aaah iﬁvolvad seven piglets which were
-ifﬁiV1ﬁ9d into %wa graups of three infested animals whilat the
xemaining qreatura acted ag a eontralq - Inthe third exparim
‘ menﬁ, 11 pigleﬁq were 1nfeeteﬁ and wore: kept in loth of ‘4, 4,
and 3 and, apain, tha twelfth creature was kept as a eontrols
‘“hus, the inveaﬁigaticnrextenaed 0 a total of 26 animala, /
all éf;whiah ware baﬁh.of:ééwélthat4did nat aontain any - lepto=
apiral antibadias in'thair séﬁa. After weaning, the . experi—
mental stock Was fed on dry 1R.0:C.M.* orecp mash for two
weeks befara thay-wara gr%dually‘tranafarrsd 1 weaners fco&,
witheut any 1ntibict1c supplement; Waber was supplied ad
11bitum. At the time of deliveryy all aninals were livoly
and in egcallen§~Qadilysconditioa* Vhen studies were begun,
‘ﬂpiglet$~6f»%he fiiét:group, Ncs.-1~7§ wers @ight woeks of ages
%hu se in the saaaﬁd ewperimenﬁ, Noa. 8-14, ware Shb weaks old . X
‘and the remaining, Hoga 15*?6, were five vecks of age, with
| j-the exeaption af pig lsts 18 and 19, whlch had been bern unly
'”thraa weaks aarliar~ | _ ’ ’
} Tha aerum 6f all the ewgerimental animals was
J\suhaected to ‘the aggluﬁinmticnwlysis tedt in which all the
:ﬂ typas of leptespirae invalved in Pavt X Qf thia work were

| 9employa&. Bady temyavatnres were taken and blnod samples
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g amplaa/ |
- for haemaﬁalayiaul &xaminatian WQra aaaurad;"%hé
pialﬁts w@ra kayt ia aﬁjacenﬁ pans. aa@arataﬁ by a c@ment
9%r¢iﬁian*ﬁaii, two 1n¢h@s thi&kxdﬁﬂ thrae faat high. The
‘Sfcemant Planrs wara 0ot only ﬁmmathly finiaha& ana slightly.
d>~u£op&d hut w&we alsa Frcﬁida& with 2uunda& aornera wherahy
| aaaumulstimn a urina and faaaem Wwas | minmmisa and Gleanﬁing
,nné»&iainfaﬁtina sf-theapmnﬁ, danaﬂevexy ﬁ&&ﬂnd day, wag nore
I“fthnrnuykly'affﬁataﬁ. APy ahviaﬁa t&a yuqsibility ﬂx r@«infeaﬁﬂ‘
:‘%an frnm uwine mn.the “10ﬁr, an adaqdata supply cz sanﬁust
‘~3-ani hay far hadﬂin? was prnvidéﬁ. _%briat yraeautiana wers
A: bahan to emauva Lhat iafaaﬁian waulﬁ.na% ba aﬁmeaé to aﬁhsw
-pﬁrts of tha mnimal hﬂﬂ%@- wha taahnxﬁal gaxdnnnal wera Tom
;iguivad o waa‘ uvatautivu xabbar ?10?@%, haauﬁ and aprons.
‘Wfﬁath ouy aiﬂe an& iﬁﬂiﬁﬂ %he daor nf %he xaan WoTe @1&9@& matal
bvaya, Qa@h uavawal 1ﬁ¢h@s dae@ an@ ?111@@ wiﬁn por cent
,lyﬁal# thr@aghvwaiah a~§arﬂaa-ya ot wban eﬂ%@ring and 1@&?&&? |
Tthe éubiela. @a&m soaked in ﬁﬁsiniaﬂuaaﬁ wove myraad over the
g%ngvgy; anﬂ all tha alganaing f?uiﬂﬁ wara ma ﬁﬁ ﬁu-y&aa ihrﬁu*h
s filmar vlﬂa ﬁﬁmkaaninﬁ ﬁiﬁiﬂfﬁﬁtaﬁt, hefara thsy antered inta
"'Jﬂhe &rainq. . ” o | N
Kn‘ahe fhrat gex&as of axﬁarimenmg, pi glots Nos. 1, .

| 'k:s and rﬂaaivaa ﬁubmut&neaualy, intﬂ th@ ledt ﬁhirh, Lomls of




éuﬁ/Qngﬁﬁrl;gwf

a culture cf Lﬁﬂuﬂu &ninala, atrain Rc. 35&57*'&Figr

:k-le%ﬁ ﬁaa. 4* and 6 wor infaetad.hy'daarifieaticn of he n;’ Tit

;g ﬁkin bahinﬁ an car bx*maana uf an hygedermia neadla %hat

wam gsaviﬂuely ﬁippea in aultura 5n that ﬁhqy anqaire& a.

.cgnsiﬁarahly smallex amuunﬁ nf tha infaative dgga‘l piaigtﬁ},;fﬂ_,i

'Noa ? was not; inxaetaﬁ ana aerveﬁ as a. contrml animal. o

T, ﬁha &semnﬁ train af ex@arimanta, seazﬁf&eat&on.i;;}ﬁ;f

)tg;mf tha amin as alreaﬁy aaacrihad.waa the ma&a Gf infectiﬁn
" of ali animals aave Fip&an Nc. 14 whieh remained as a qanmxal. -
In thd final part of, tha axparimantal work p1g~f o

 lets %asi 1§ *‘?3 ware gi”ln@ by the snbuutanaaus raume Qaﬁ

‘mle of a ¢u1ture af‘ggpgg;.gggigggg_ana piﬁigt hg* 25 waa ,‘f~*
:rataincﬁ aq a aanﬁr&l. o Ll T =

Tha animale wexe aﬁamineﬁ dai&y mnﬁ ra&tal

S tﬂmpaxaturea wara r&aarﬁa&, as shawn in %ha temperatura charta'

(Fagae Ty 13, ?{}, 25, 32 atid” 36); B
Burinﬁ the faur weéks or tha initial axperﬁmsnt,

blaeﬂ $@Mglas waxa aali&a““\ bv vanirunatﬂra fram the jugular"'

; ”vain at wenkly iﬁtarvals fﬁr @urposes uf eulturﬁl, ﬁaynluﬁiaal;sf“'

‘ and haamatalogicai axaminatinns:; ﬁne month after infeation

;blnoﬁ ﬂampiaﬂ waxa taken at‘biﬁwaakly intawvals fer haematnl~ j}zi\”

| .;f_agical and sexa&og&eal examinatians anxy- ?iyieta in eaah
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TABLE 20.

THE BLOOD PICTURE AVD BODY TEMPERATURE OP PIGLETS BBPORE THBT WERE
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whita
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4.0
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5.3
5.0
6.8

6.9
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8.0

6.3

6.8
6.0

5.7
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6.0
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1J.2

5.3
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cell

jSaga of
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phlla
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56.0
46.0
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NO— L W N

W NN
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5.5
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8.4
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7.3
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8.4

6.6
7.4
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FIG, 6. TITRES OF AﬁTIBODY IN THE SERUM OF PIGLET No,.l
EXPERIMENTALLY INFECTED BY LEPTO.‘CANICOLA, STRAIN No. 35667
Lepto. canicola, Strain No. 35667 Lepto, icterohaemorrhagise —.—.-—

Lepto. canicola, Aldgate Strain - — = Lepto, pomona  ...... .
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| fthe skig. There waq 8- ﬂalayad immune raspnnae and leptow'
spiral - antibﬁﬁims wera nut ﬂetec%abla in %he sample of aerum ;;ff
‘ﬁthqt was taken at the saVanth ﬁay of tha expﬁriment. Thia -

pigiet was the only member of tha arﬂup tD Vield 199*°595T3“<¥:V}7TW

€:§iu cultura made from the peripheral blacd one weeh aftar

 infostion and 1% may be hat %he abserice of. specific ontin

;bodias in the serum was responeibla fcr the parsistense of
! !1eptospiraemia far Longax than usual._ Tharaafter there was av
t,:rapid rise af speaifio antibodies in éhe blch.and by the andfj_i“’*i
foof the secend waek a %itre qf 1 10,000 ta atrain Ne. 35667 j' )7 |
réjand af'1=3,000 to tha Aldgﬂte strain was forthcoming- Grosswttgfg;aﬁ

‘Ireaotion with Lepto. igtarnhaemnrrhagiaa ascarred ta a

‘ .dilntion of: 11 30 (Figw 11 and.Table 35). Haematulogiaal

¢»iexamination revaalad that the tatal white cell count rose jf

fram 6,800 prior [T infeetian ta 11,700 calls yer cu‘ dim, at
- tha end of the first, and %o 23,@06 cells at the end of the
' :fseeond, waek Of thﬂ exparimant. The parcantaga uf neutraphils ;'-' 
”ﬁ~also 1ncreasad frnm 46 to 52 but the numbers af manocytes and*v':
‘.Of eosinophila were, unaltered.x As aompared with the praviousi;‘ﬂ‘¥¥ g

i?animals, there was little, if any, change in; either the totalﬁ- U

“'flcred eell count or the amaunt of haemoglohin.(Table 25). f,fl;jw;ar;%“
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*i?fwara nct denenstrable in its sarum (Table 3)) | Euriﬁg the
}.firat fortnight af nbsarvaﬁian white cell aeunxa.of 6,9GQ

f}cella per eu. mm. Jers reoorded but ﬁuring the follawing
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,”‘.;follouing/ o L

three W@G‘% theicmunt vose ﬁa 12,0909 ﬁ further

iln@wcame to 18,060 c&lls per‘au. Qusry Qeaurred one munth 1aﬁar
f:fqnd lﬂstéd fcr a fartnight befﬂra it declinbd gradually tg a

ift«ure mf 15‘006 vhich ohtainad &t Lhe time Qf slauéhte?.

‘;smhat lauaasytnsis may—have beam cauaud by a nnnﬂsuppurativa

i1 5%{fphi1 anﬂ of 1vmphoryteq ramain@d within the normal range ag

L

ERE

' _&1& alqe bhe tot&l red ca?l eount and the mount of. hacmo=

.;m;mlabin. Basopbils wara prehent tn l par eantu but Dnly during

‘the fmm thrae wae,ks of the ax};zerimenml pa-«ioa ('i‘able 27)

<auL onme fall,ba»101*4°3 'anaJ‘an ----- pne cccaszon tec, reached

:103 (J 3”'

Lap%aspxraa wgre not aound in theubine-;

_'f;pmoruém examination prevaﬂ negative as, did affurts ta eultivate

Vi

n "leptaspives fram the 1nternal organsq(iﬂ1.”

voLomt A’ e

%BGQND BXPFRIMBHT.

AN |

ﬂfL;Q,gL;f*‘ \Uﬁjgj;fg i' All tha pmglets af this graup, excepting the
-jfhfiaantrol anzmql, piglet Ha. 14, were infectad by acarificatlon

,ff o£ the skin, 1n tha mznnar that has bean prevﬁously deserlhqd¢

- eby
e R

Boﬁy temperature fluctuated hetwcen 162 and 103.? F., ‘

CPoste

S,

, ’?Funﬂtura aftew\the sixth.bleeding¢~-”ha pareeﬂ%age af nautromféﬁﬁf¥vﬁ?
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FIG.14. TITRES OF ANTIBODY IN THE SERUM OF PIGLET No.8
EXPERIMENTALLY INFECTED BY LEPTO, CANICOLA, STRAIN No. 35667

Lepto. canicola, Strain No, 35667 Lepto, icterohazemorrhagia€ —.—. -
Lepto, canicola, Aldgate Strain -= = - Lepto, pomona = ........



Cwe

Hidesarihed /

:~?iglet Na. 3* 4”” w R y |

N o Laptospiral antibodies wera not demenstrabla in
tha sarum aftar one week of 1nfect1an but the ﬂee@nd sampla of

” &arum, qecured seven days latar, Fave a positive reactzon to .

A~h°th thaina Of Lapto. canicola ta a2 dilution of 1:1900, which R

.t&tre peraisted for anuther two weeks.\ At six weeks the titre_“‘

. to qtrain Na.; 566Tlnd drnpped tu 1 300 whilst that to the

- Aldgate strain had declinad to 1:1&0. Thasa Ievels wera mainﬁi;;’f

fection. A reactinn to egto. ietarohaemorrha”.ae, nr to any"

of ‘the other thrae leptospiral merotypaﬁ, was not xaearded.4 ;ff‘ |

The 1mmunological reepunse 15 nresentad in Fig. 14 and in *
Table 35. L e U

A 1auaacytosia ef 20,2OG cella par cu. mm. was .

‘recnrded fcur waeks after 1n£ection, fallowing which tha numher ‘f;fl;
‘ of white aells had dropped to 18,200 at %ha ﬁima of killing.‘:ffifﬁif7

Only- during the firat week did the percantage cf neutrophiis e

1nereaae While there was little change in the proportion of
'-mnnneytes and of eaainnphils. During the third.ta the fifth

“per 1@0 ml« but reaovera& to 8¢2 g. tcwarﬁs the end of experimentagfzf

'The red call aoun% was unduly high, ranging frcm 6.@-7 6 millions

' i'tained until the animal was killed at saven weeka after inwfﬁ‘l‘WSiﬁi

w week of infectien, the amount of haemoglcbin fell to 7 5~7 9 E{FEfo‘
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1:10,000

Y

1:3,000

1:1,000

1:300
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1:30 -

1:10 S

Y y - % A A
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weeke after infection.

FIG,15. TITRES OF ANTIBODY IN THE SERUM OF PIGLET No, 9,
EXPERIMENTALLY INFECTED BY LEPTO. CANICOLA, STRAIN No. 35667

Lepto. canicola, Strain No, 35667 Lepto, icterohaemorrhagiag —:—. =
.Lepto, canicola, Aldgate Strain — — — Lepto. pomona beseneaas
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“ m1111ons/ | |

| yer ﬁu. mm.'(Wable 28) |
o ‘4; Ab thc bzme o? 1n£&otion the temperature of the,;”~f.'r'
-body vas 161 4 E. and dld nob ¢ reably exceed the normal lamit

thrGEWhout tha experimantg save dh&& a temyerature of l04n4 b |

| vas: rccordai during the sixth weak.(riu. 13). A Sliﬁht raah

Hever the abdomen anﬂ on the 1nﬁ1de of the thighs wag note& on -
“%ftho third day af ter infethcn, but had disaypeared fl?u days
“later* | e .

LeptOﬁplruria was &eucvtci at 4our wnaku aFter  '

"~14§ﬁ 1nfect10na Grass lealons were not expaseﬂ at pothmartem

‘examanatlen.u Al oultures beoamc centamlnated bJ othev»

' bacﬁerid anﬂ Lento, canicola was not recovcre&.

. I’i{f,lﬁ't NQ » 9 . o ‘ .
| | " Leptosyiral antihoﬁies did.npt appear in the seTUM .
':agrof thiﬂ anamal unﬁil the secnnﬂ weck u?%er infectian when they.

 . reachad 8 t;tre of 1:3,000 ta tha homolognus organibm and of

T 141000 %0, the Aldegnto mmm. By tho ond of -¥hreo s.eeics, ‘the

L" resnactive tltxes were 1 1&,@00 ané Lz 3,000 end, at six weeks thay |
.':had fallen tc 1*1&00 ana 1.360.4 The la%ter 1avels also
| obtalned w;th the &erum collectea at “Iaunhter. Cross~reaeti0n
| wiﬂh‘“gggw. icﬁerohaemarrha iag, o & dmintion of 1210,

"52foc¢urlod nnly wzth the berum from ﬁhe th&rd bleedzng (Fi ge 15



Fig, 16. Rash on the skin of the thigh and abdomen
in piglet No. 9%
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'5{15/‘]M
| and Table 35)

i “ha tatul whzta nall gount . PHee. fram 65300 aal1ﬁf‘fkﬁﬁi“

pex. eu; e befare ing aatacn'to,a'fagura af 13,139 oﬂe-week
‘fviatew., ?hareafﬁev, %he aaunt aﬁntmnued %a 1merma 13 ta‘raacﬁx
{ 718,0ﬁU 09119 ab xﬁu? waaks aftar 1nfaetion hua had dwindled

~ao 14,059 wheﬂ bhe oxparlmenﬁ vas enﬁnﬂa hittle ahanga was

:natad emthar 3n Hha narsenﬁagps of naubrmphnl P 1gmghacy&ms;*u
'xmonnaytas or easmnepﬁila, cr in the fotal red ﬁ@ll vount or. ..
"‘flm the egmcentraninn of heenog 1ahin (@able ?9) ”hroughout,‘
iJ%ha cdae waa ¢harnatsm1&e& hy nndulzﬁmﬂﬂ ?aver w&th erasﬁs

ro 104 P. durzng the thizd and the fourth, gnd of 19; 2%, at

’bhe ond” af Lhe ﬁixth, Wﬁakﬁ 09 infection¢ at tbe‘txmexef

tkillinw3 hQWSVﬁTg the temmcratur@ of uha hmdy war down to

e 103 &, (ris.  13).

Gﬁrmaniti% ﬁc eih@r wiﬁh GQﬁJNﬂGb&VitiR cf a aera» ‘
mucoid tvpa e nated u@Vﬁn dﬂys afher lufactnon. Naa% day
a ghq%agvaph of tha cnﬁanaous 19 iong waw bnken and anpears in h'

‘:§ﬁg3;16, Dtherw;ae, the pl let remained hoalthy.

L ybcspxruri& as- net eﬂcaunter@d aﬁd graa& aszmns ;ij:“

S were not abqatvad au pa%twmartem exummﬂatien‘ ﬁcum-ﬂﬂys &ftér,”

f=‘inreeﬁian3 Leutc‘ cnni@ola Waﬂ reacverad Prcm the paviph@ral

bloﬂd an&, gast«moriemg wws abﬁa;n@d ;rnm ?emal tissue but

- nob from any ‘other. parﬁ Qf tha ba&yn,
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1:300

1:100
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FIG.17. TITRES OF ANTIBODY IN THE SERUM OF PIGLET No, 10.

EXPERIMENTALLY INFECTED BY LEPTO. CANICOLA, STRAIN No. 35667

Lepto, canicola, Strain No. 35667

Lepto. icterohaemorrhagife me.—. —

Lepto, canicola, Aldgate Strain — — - Lepto, pomona = ...oe.sn
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"Piglat ﬁo. 10,::_¢}f!;” Uy
' rig. 17 shsws that he whtre nf antiba@y rnse=-~ 
ragidly during—the seccnd waﬁk af infeatinn tn a. 1evel of

.133,060 iﬁ raspect af both strains of Lapto‘ aanicala. .

- Buring wha nert saven days the ﬁiﬁra te atrain Ea. 35667
 advancod to- 1 1@,@&0 but had fallen to the. praviansly Te= -
¢orded l@V@l when the animal wag killed at feur weeke.n,Qn-s‘

‘thefd%her hand;:the<%itr§}tn-the Aldgate ﬂtraia,xamginad at{.

1123990Q ﬂﬁﬁiIQfﬁa énd5¢ffthefthird waak ﬂndfhéé’dropne& to ;;

121000 ﬁhén thé eﬁﬁeximenﬁ-endéﬁ. CraSawreactiuns with &gggg;f:;

) iaﬁerehaemarrhaggae and with &gggg, zggggga, te dilutions of

1110 and 1'30: respactively, wera observad 1n the ease of the  ;§'TFQ

',;_qamp]e of sarum aailaataa thraa weeka aftar infecticn. At

the tima af killing, ntibadiea to Lepta. 1ctarohaemnrrhaggaei

‘7f;were not dete¢table hut Qmptn. pamcna waa 1ysad at a dilutian .

gjof 1*19 (mable 35). Whis is tha seeona pigiet ta.yield
réégfevidanca cf cross~roa¢ticn with Legta; Bomo
. A cansistent 1nareasa ef‘number of whits cells wasf;”

1-;ancnun%ared througheut the experiment and variad from an-

:'}»j}initial ;,939 ealls per Cla mm. to EO,QGG ﬁt tha tima when %ha L

' ‘i ariimal dieda Apart fram & sli&hﬁ riso at 059 week aftar in—j

"??foctiong tha @rapoxﬁiea ox neutrophils remlinad arounﬂ 50 par'
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Pig. 18. Rash on the abdominal skin in piglet No. 10,



aentg Tha pereentage ef lymphcaytes variad betwaen 39

“*g;ana 45 and the proportian of aosinaphils 1ay between 1-13

”‘,.per cant., but the numhar of the manacytas was not altared.

' The red cell cgunt was rather high and ranged from. 6.4*7.6
'lgimillinns per eu. mm. whilst the amount af haemoeiobin was "

V!iﬁ? 7#8.7 g. per 100 ml. (Wable 30);

.....

 'fj‘b6dy was 102.8° P A maximum of 104,8 F. was reaardeﬁ durin#!j“

ﬁhe aecon& weak of 1nfectien, anﬁ thereaftar tha tenperature

;Lvaried batween 103 and 104 4 F.,,exa it fe11 to 102.8° ., at
b drx 111;ng (Fig.~13) Fig. 18 13 a photograph af

. ~'m5 B

- ET‘i;the cutaneaus zash’ that deva1°Ped* :

| Leptaapiruria was aemonstrable at the end of thavéﬁff“

'ﬂ ﬁ‘Afourth weak of the etperiment._ui‘:f o

; e

SN At pcstwmortem examinqtion maerosaopic lesiona ‘Vi
| uulanf the internal organs were nst enoﬁunteréd. Qgﬁﬁg. eaniaala
ﬂ\i€jtfwa$ recevered from the‘blood on tha fourth and the seventh
g jdayﬂ o:ﬁ' infeet:wn am‘l 1atar from tha rennl 'bissue. Ml ather

‘;‘§cu1tuxes ware negativa;

R P

<*i?iPiBt Nc, il.f\?ﬁaﬂj;ﬂ

B gf; Laptuspiral antiboﬁics asd not appvar 1n the serum
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FIG, 19. TITRES OF ANTIBODY IN THE SERUM OF PIGLET No.1l
EXPERTMENTALLY INFECTED BY LEPTO. CANICOLA, STRAIN No. 35667

Lepto., canicola, Strain No, 35667 Lepto. icterohaemorrhagiad em.—. —
Lepto, canicola, Aldgate Strain - — — Lepto, pomona ....e...




- ﬁerum/ 51;:

untilithe thmrﬂ ook after infeetion when tha:titra “:?;iflfi

was 13100 ta hoth straina of Lepto. aantcola.i Tha titre to

| *,7w strain No. 35667 than rose to. 1:1000 at: the fmurth vieok bat

\“'.;g = fallutc;la,aaﬂ aalls Qua waak later, The naumrophils reaponaé

'il andytha reﬁ corpusolaa amounmedgto 6¢0~7"6 millions per au. mm.

| haa qulan to 1:3@9 a fnrtni hﬁ 1ater. Tha highaat titxa to

the Alﬁgata strain waa 1:300 and was maintained from the fourthkﬂé ;ﬁf

) ;.,

L ta tha sixth waaks af infaction, wheraas aﬁ 5evan‘“eeks it had

_declin@dgtc 1=1QQ (Fig. 19) Reaetians with thaﬁo her antipens %i;ig

N,weragno‘heﬂcauntersd (Table 35) Haematolngicai examinaﬁiaﬂ

t"%reVéalad a. slaw rise in th“'numhar of wbita cells *0,“"’000

call yep cu. mm; at %ha elosa Qf the aixth waak;,,ollawed by

lag peauliar inammach as the pereantaga af thoae oella dropped

{rom pl‘at ;hegstart of?tha axperimant te 43'at the end cf the .
_ o ; . : The |
1ymphacytas ware'inazaasea,ﬁc ﬁO per cent. at the end of the

seccnd wee =and remained im that preportian during the ensuing

fbrtnight to fall ta 43 per eent. after anothar waék. The fﬁ”u

‘ manacytic and the eoainephilic cuunts were but sli&htly chqnged;:‘l7

The qnantity of;haemaglobin‘was low and raﬂged from 7 0~8;6¢g

per lGD ml. (?abla 31).

that a maximal temperature bf 104.8 F was recaraeaf”wo weeks



128,

BLOOD.

CF

TABLE 31.

ATTOHW

...,.
by

AT

T

! Pebruary 18, 1960,

e &0 0 o00C

PICLET No.11
Infocted on

T8 00T /Bl Y| S]]
UTqOTIowary| @ | © -] © | ©
NN S [
‘T OTgNo
\O - O \O \O
Junoo pay
e e e e "'P‘“"“’” SRR [
sTTydoseg : |
a3urLundIng
sttydoutsoy NN
28vIUD0IDg
.
s81£00U0 " Al e
9381 UNOI ]
e T 17 (o) (qV] M
soqLooudndg AR IS B = I S (= 0 A
88BLUD0INT
e (o | ™ (2} ™y =
sTTqdoxsne AR {9 LR
ShekchistshBack)
°uEl OTANO
y ol vl ol vl o
(¢ ] - » - . ]
JTod 0T . oV Ml o] o ~] o
¢ o e Y
JUnod O3TYR
ololojol ol o
Yy V| O] O] O] O] W
[T N O] N} O] ] &
(@) 4 ~ — i r~ — —
iy - - L] L] L ] .
E & Nl Nl m] M o o<
E_I ] L 3 - L 3 - - L]
&5 ol < =] O] =~
= m —~l (oY} — i

45

50

18.2

6.4.1960




129,
105 PIGLET 11
104
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108 PIGLET 12
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108 PIGLET 15
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FIG,20. TEMPERATURE CHARTS OF THE PIGLETS EXPERIMENTALLY
INFECTED BY LEPTO, CANICOLA, STRAIN No. 35667,
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FIG.2l. TITRES OF ANTIBODY IN THE SERUM OF PIGLET No. 12
EXPERIMENTALLY INFECTED BY LEPTO., CANICOLA, STRAIN No. 35667

canicola, Strain No. 35667 Lepto. icterohaemorrhagiae —.—. =
canicola, Aldgate Strain —~ — — Lepto., pomona = ........




'°“<?€£ after infectlon dnd that througheut the ﬂnsuiﬂg f°“r o

}':  waeks an approciable degraéiof pyxexia was maintained.“lxl;'

An eruption af ths shin, not unusual 1n distrib—
A'--‘ ution; apoaared tewards the end of the seaond week and laated
. for four dayss’ ffffﬁf"" ';' | \' : .' B
| o Leptaapiruria did not ocoup. Postumgrtom exam~
';in tien failed to ravezl the presence of anv gross changeq in
| ;the inmarnal nrgans;~;-v‘ i;7f z“;' B

Legta. oanicola was recovered from the blood at

‘ four days after 1nfeotion and subseqnen*ly from the ranal

- tisaue. ggvvfff.j’w,ﬂﬁ,

'_:}Piglet No. 12.

At th@ end cf the seoond weak the titre of 1epta~

P:fh.spiral antibeaaes had riaen 0. 1*3,000 with, stgain 35667 and

,.1wt0 1 1000 aith the Aldgate antigan._ One weok later the respact*.i .

 ?i;L§iva titres had inereaaed to 1:10:000 @nﬁ 133’009 a“d' seven :1r

~5';%f£day9 1ater aﬁill, had fallen to the levels that obtainad a

Afifffortnight previmuqu. Groas~reaction with egto. iuterohaem- ,;g_:’f

:}chr giae ﬁa ;dilution of 1 10 oceurad With tha sample of

'ﬁijerum taken jt the end of secona week. Fig. 21 illustrates

‘ :;{ﬂthe antiaenic response af this host, while the final titres

i{:-;ﬁ,,fare miven in Table 35.: >3¢§;‘fij ‘

»\.‘ 1
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\
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FIG,22. TITRES OF ANTIBODY IN THE SERUM OF PIGLET No.13
EXPERIMENTALLY INFECTED BY LEPTO. CANICOLA, STRAIN No. 35667
Lepto. canicola, Strain No. 35667 Lepto. icterohaemorrhagiae em. e .=

Lepto. canicola, Aldgate Strain — — — Lepto, pomona = eeeennss



RS wa'ble 35 ./

| ﬁuring the four weaka Eollouing iﬁfection, the  '
‘_hotal white 0311 count was founﬂ ta }1ve riﬁen from 6,000 %a

';~18,200 calls per cu. mm. The perc@ntage of neutrophils inﬁf‘-

"Vceeascd ta )4 at the clcse af the second wemk hui rell bo 47

.:"i'"","liwibhin tha next; 14 dws. | “The. percentaae of mmmcﬂes was Tt

“[flithle altered and the proportion af aosinoph;l varied‘from

,L(l -5 per cent. The rumber of erythrocytes xcmained betwean i::
6 - 6.5 m;llions per cu. mm. and tha amount of haemogiobin
79Awaa Tol = 8 1z per 100 ml.,(Table 32). “ AR

| The first rise oF body temperdture iook plaoe fivef
days dfﬁcr infectian when it reacheﬁ 103.8 Fs and, after a ”
sharp fall ho 102 b., aitalned 104 2 F. at the end of the

4fouwth wWasle (Fig. 20).

P:igrlat Wou. 13 | |
| | ﬂntibadies to the ‘homologous strain of g_ggg;
rdnicola wers. dehecte& in the sanum from the seconﬁ blaoding

40 a dilution cf 1 1000 and remained at that 1evel thraughout ‘
%he bxpermment. Antxbcﬂies to tha Aldgnhe strain wera demon—gi
| utrable to a ailution of 1:306 at wha end of the second waek of

) *“inPection, rose to T 1000 a wack- later, to. PGISiSt ﬂt that

‘”iiilevel for tha enuuznﬁ threa weeks, but had fallen +0 l 300 dh

) '.'.‘_




;a%/¢f ,

- the tima Ql anmmal‘s deahhg eacaxanﬁ with thezramalning

anﬁim?na did nat acaur (rig. aa an& Tablae 35) ‘@haatatal\“

- whiﬁe~cn11 aaukh raqe lxnm an inm%mal numher af ):4@% ﬂells

‘Pw? cu. me b6 l&,l@& in the i Eﬁh woele mf %h@ expaﬁlment,
 53auer o ﬁrap 014,200, ”hewpercentaga~ﬁf‘neutrsnh&l% ;
dacmcasa& £rom. an oriﬂinal figure Gf g@ ta A4° A% %he thira |
"“waax dnd the?aafﬁev 1«J beuween 45 and 4?.' AE hhe t:me ﬁh@ﬁ :'
neuhrgyhilﬂ wera 4% thair 1awast 3avn1, ﬁha prmparbian af
lymphnoyteg,ha&yinaweasad o Sﬁ parAﬁeut. MGnoaytas fell

fram fouz ta two per centn bum “the ema;naph11$ Wﬂnx up fwam

oné - SV five par oenb's. @he reﬂ cell ¢aunt wqﬁ 14ttle o the
hi sidag namsly, 6 - T*A milliana par au. e | @hqugﬁntity
of hﬂnmaglehim v&ried frcm 8;¢ - 8;9 g. yaw 1aa ml. (Pable - 33).

“The thermal raaetmon was” slipht but soourred at’ |

uearly‘w@akly intervaley 1nﬁicatin an un&mlaﬁlng type af fevei.:
'”hg vt rige was e 103.8 r and aaaurfa& on #he iithaday;-
after infoabzang Eyr@x}a or 103;6 o 1§4§? P. wagxr aarﬁa& 21
and 28 dayq raapeatively after inf¢oﬁian aa& Wdﬁ mﬁximal

(104.6 r.) aﬁ %he and’ af the fifﬁh.week, ”huxaaftar the Lomp~

Qrabu e fiugtuﬂtpd bmﬁween 10342 and 104*1 p* uutml whe ﬂnimalis“;f”“:

death (pifs:?a)

: Aparu fram & eutdneﬁug ‘Fash’ @he anzmalxrémainea
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. 3
vcma1ﬂei/ ’; - :
alinmcatly normalg {»,'i*%zif‘”i;ij;gﬁﬂkﬂ5:=lﬁl

Laptospzruri& was demonaﬁrataé,aﬁ thﬁ elase af

fhe fmu?ﬁh waeka Awkgastwmurtcm examinab1mn Lha intarHQE

’fergan appearaﬂ narmala ‘;ﬁ”fﬁ;T'fg” ffifgﬁgf}*.éif@;’ fex

Ab faur éays aftér infeaﬁiem bleaé cultura was

*7: by aaundaﬂﬁ wrawth QL ) ;tﬁ. canicala. ?gstwmcruang tha

ar&anibm waa recevered anly ffﬁm the kiﬁﬂLySc B

) Pi‘gw’l@-{i l\r{)q 14. 1 \ T :-.
( 311 Sémo1ugiual teﬁtﬁ Qf b iq unntrol amxm&l B |

raiied ﬁc ravaaz the Fraaeuae a¢ 1eptasp&ra1 antihadiese

. ( ah?a 35)i : | f ?l ‘; | ;f‘gQ_A‘ :;;g:x;gf“ﬁ,",;f:57fsg

Whita 3911 caant ramavnba within the norma1 ranga

A an& Lhere vaa 31?»1&, if any, ahanga in the paxcanbag e '-:flﬁJff&i;

- hout rayhllg, lympbﬁcvte ‘or mﬁﬂﬁ?ﬁ%as. The nrogartmnn uf EER

aasan@phmlu, henevav dasr@aqaa fram E@ur %o ﬁne pﬁr cent.

.1~

Wha rwd ael? cmunt ana tho amnnnt cf bacmo 1cbin al a were 5*‘”

na?mal (ﬁabﬂe %&)@ w.ﬁEZf

-  };; Ehar; was 11%@19«%1t0ration Qf tha body temyagatuxa

‘(Fig; 25§‘: the gkin Was mct afxeatad and 18ptOSpdeB ware net ii{ff{

found 1n the u@ine, whilst an%tomleal chan were nat evident
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1 :100,000
1:30,000
1:10,000
153,000
131,000
15300
1:100
1:30

1:10

weeks acfter infection.

FIG. 23, TITRES OF ANTIBODY IN THE SERUM OF PIGLET No.l5
EXPERIMENTALLY INFECTED BY LEPTO. CANICOLA, STRAIN No. 35667

Lepto. canicola, Strain No. 35667 Lepto, icterohaemorrhagiae e . —.—
Lepto. canicola, Aldgate Strain - — — Lepto, pomona  ...... v




]ogical ewaminn»xana diﬂ nat difrar basicallv from thasa

: Fﬂ‘ajx&n@y rpchﬁea, dat&iled ﬁe»lriptions ar saah cace and tha

g xalat&vu Tabl@b h baen omitted;

pi“let Na.‘JS

Gne week aftor 1nfe¢timn, a titre of 1:3@ ta thas];fSM

.:’:Jﬁ homolcmous qtraim and 01 lzlﬂ ta tha Aldgate strain of Etﬂtlii‘iiji

wcanlcola waa eqtahlirhed- Twa wmeks 1ater the reapective titree

%’7Thad 1nereaﬁed ta 1 30,0GO and 1 3,9&3, and crass—reaation W1ﬁh

Lmnta. icterchaemarrhagiae alsa mccurred ta a Gilumion ¢f l 30a

Am the ﬂﬂxt blaa&inb, when the animal wss millGd’ the corr p«-‘a” 1 1

.f{ onding titraq wprﬁ 1:16,000, ]:IOﬁO nnd 1 105""%'5n3iaaﬁcd in

.t Tl - DR ,—‘r'.."‘- .

A3g5~jbeytoqpiruria did not oocur, b QrgﬁhiFMQ were

‘‘‘‘‘‘‘




1:100,000

1:30,000 |-

1:10,000 |-

1:3,000 |-

151,000 |-

12300 -

1:100 -

1:30 ~

1:10 -

weeks ofter infection,

FIG. 24. TITRES OF ANTIBODY IN THE SERUM OF PIGLET No, 16
EXFERIMENTALLY INFECTED BY LEPTQ. CANICOLA, STRAIN No. 35667

Lepto. canicola, Strain No., 35667 Lepto, icterchaemorrhagiae —e:=. —
Lepto. canicola, Aldgate Strain — — — Lepto, pomona emasscaes




. ““¢ demonstrate& mnorosaopmcaily in“ﬂilms mada xrom mauerabed .

. ‘kidney tzasue', Maorosooplca1‘|631cns wera mct.;ound a& po

41~} mortem examinatimn. Blcod eulture waa pO&lthB on bhe fou;th,

.nbuv not Qn the seventh, day;. All Guliures mdde irom reual ~a.~¢h,AU)

‘£t15¢u0 3161ded a henvy grcwth af Lepto. canlcola but Lhosa o

i,“fram othar organs cz the body proved negativa. ;ff o

‘sffiPimlot No. 15.

The ag lut1na¢10n~lysis teqt was negative at one .

‘~_'week after infecticn hut, by the end of the third vuak, ant1~;i B

':ihoﬁies weve demOﬁutxable to a titre uf lle,DOQ with straln

' 3113)667 and to a dilumian of 1:3,000 with the hcteroloaous atrain

' (fof Lepto aanioola. ‘At the same time oross-reacbionm ‘were

{obeerved to a diluhion cf 13 lGO with Lapto. icterohaemorrhagiae

h&;and to 1 30 wibh Lepuo. ggmona. Twa wa@ks latar tha bitrp to

the homolOﬁous stramn had risen to i.30,000 ﬂnd thab to the
Aldgqha snrain had increaqad ta 1:10,00@. At seven’ weeks, the ;;i
ititre@ wara maximal at l 100,000 an& 1 5@,000, rcsPGctively.A
‘Theraafter, tha amnunt of anﬁibady ﬁaclined tn 10vels uf .
:7}‘1.10,090 and 1:3,0@0 which wero recorded at e olose of the
‘1" elaventh Week and Dersisted until the enﬁ of the experimant.=

Groms~reaction with @Ete~ ic%erohaemarrhapmae to a dilution
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FIG.25. TEMPERATURE CHARTS OF THE PIGLETS EXPERIMENTALLY
INFECTED BY LEPTO, CANICOLA, STRAIN No, 35667.



'»}.ﬁiiﬁii 1/

'1{fa,*tha end Gm tha-clevenhhéweek.

i}jnurten a;gminatian;,mhapto;Laanlcolalwas “aaavefa&:frum:

' Vf-5>Plglat Nag;

1\“

‘ :sbrable in uhe serum hu% anlyf

‘:bx.

‘iLepﬁa. grimyctyphnsa ar ta &epno. hyaa &id nol aaauﬁ (Fx ‘

‘7_7163.3 P. ﬁuxiﬂﬁ tha thira weekvﬂ ohsevvatiaﬂq Qna w&ah'&fﬁéf  ftg"“

i'W@eL gf expayam@naQ hrGSﬂ'lasicn@ ware non found atwpastw

tha

“ﬂ:;-niaaﬂ uur aays aftaf infeahxoﬁ un& la%er zram kiﬁnay m&%erzal }ff“i“

17.

Gn@ weak mfuer 1nfecbinn, antibodles were ﬂam0n~

L

ﬁ ?antxgnf Dbf?5*




1:100,000

130,000

1:10,000 |- = [y emmmm o - ———

13,000

1:1,000

1:300

1:100

1:30

1:10

woeks cofter infection,

FIG, 26 TITRES OF ANTIBODY IN THE SERUM OF PIGLET No. 17
EXPERIMENTALLY INFECTED BY LEPTO, CANICOLA, STRAIN No. 35667

Lepto, canicola, Strain No. 35667 Lepto, icterohaemorrhagiae —=:—: =
Lepto. canicola, Aldgate Strain = — — Lepto, pomona teetsanes
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with/

atramn.ﬂb. 35667 and 13100 with the Aldgate straxn of
\tgggﬁg. cpnzcola During the next “two weeka the~titras Tope
to 1230,000 and 1:10,000, resnectively, and crass»reaction )
,with to. cterohaemorrhaggae ta a dilution of 1i: 00 also
A‘.ocaurre&. The amount of - antihody to both strains of'gﬁgﬁg, |

-canieala remained ateady for fbur weeka ere it fell ta 1:10 000 |

and. 133,600, raspectivaly, whiah levels were-maintainea il the

animal - wap- saarifised. From - the fifth weék cnwards, crou&— o

reacﬁion with é B . 1ctegghwemonrhaggae ta a dllutinn of 1 100

continued to be manzfeat but there was not any-reaetion with

" Lepto. grippot hosa or ;Le:otc. h;ros or T»@P*O- fmmﬂm (31&- "36

and Ta,ble 35)‘ A

o | The thermal raaﬁtion is dspinted in Fig. 25 and is*
‘“Ll~characterized by a fall of ba&y ﬁemperahure from 103 F. o |
.'%'1101 6 F. on the firsﬁ d@y after Lnfeation, follawed by a rapid
: rise o a peak of 105.4 F. on: the fifth day; Durzng the ro~ |
_'.malnder of the experiment the temperature of the body wzs normaltﬁ
4j;except for madarata r;ses to 163.8 P, wbnch,occurred during the Lﬂfo
ifl¢th1rd anﬁ tha fourth wechs of infaaticn. iﬁ .”‘: !.i’”‘ s
>'“ | One waek after infectlcn the pimlet lached v;«our
“fiﬁjﬁand nav not inclinaa ta eat er about)thrae days when wli“ht

:,‘;Qbut trans;ent erythema appearedy




1:100,000
1330,000 |-
1:10,000 |-
133’000 i
131,000 |-
1:300 -
13100 ~—
= O - S p D ¢ Smiul o
13 ’ ,"s-oou-ouut.-\n"obo..........‘.-
" ~. .,
I /v. \. '..
1410 B 1L N "o
. N, '..
~, .,
1 1 1 1 Nl ] ‘. L
1 3 5 T 9 11 13

weeks cfter infection,

FIG,2T. TITRES OF ANTIBODY IN THE SERUM OF PIGLET No,18
EXPERIMENTALLY INFECTED BY LEPTO. CANICOLA, STRAIN No. 35667

Lepto., canicola, Strain No., 35667 Lepto, icterohaemorrhagio® em.—. —
Lepto, canicola, Aldgate Strain — —~ — Lepto, pomona  ........ .



“T:fand W&S uuly thioe wecks old when it was subJQOted to exper&~

?wi4?{

'J\"appeaﬂed./ u.f'
Leptcapirurla was noﬁ demanatrahle and &bnoxmalitiea
wefa noﬁ fmunﬁ at Qmﬁtwmorﬁem examinatlonp-

: La@to. aanicola was- recovared from the hlood an tha four%h day

| alter 1nfacblon and later was iﬁolated only from rendl ti&sue..¢

"‘Piglet No. 18,

: Lhis 1n1mal was obtained frum a different lltter
“ment; Anﬁihodies were demcn trahle ?1 days aftar infestion

- tc g2 tiﬁre of 1: 306 in reapaat of "hoth stramns cf egte. can~ |

iaola. With Lagﬁo.

ia%eruhaemorrha.iae and with Lapto. gpmona
roﬁsmreactianq ﬁo 2 dilution of 1:30 also. oacurred,, During

. the next two weéka, Lepto; caniaola antibn&ies increaaed steadaly

o a titra of 1: 3,@60. At uha @nd af the seventh’ week 3. re~
::.actiaﬂ W1th the A1d¢¢ e sﬁrain accurre& to’ a dnlutian of "_

" 13 10,000, whilrt that with strain No. 33667 reach@d a 1eva1 af
1s 30,000, at whmah Tigure it persmsted ior xartnight ere it
'fellfto 1,10,000. mhereaftar bhe same tmtre ta both straans

..........

parsiqted throuvhaut the. experiment. Orasa-reaction wifh Etéaffﬁbn

*;icter&haemcrrhaﬁi&e dealined ta 1 10 ufter sevan weeks when it

dxsappeared altogebher, but that with Lepto. pomnna peraiated

until it fell to 110 at th@ end of the eleventh week and wag

yabseﬂt at the e of the’ finﬂl bleeaing. weathar with Legto@_v o






1:100,000
1:30,000 {~-
1:10,000 |-
1:3,000 |~
131,000 |-
1:300 -
13100 -
1:¢30 ~-
1:10 -
1 n ! 1 1 i 1 1
1 3 5 T 9 11 13
waeks cfter infection,
FIG,28. TITRES OF ANTIBODY IN THE SERUM OF PICLET No,.19
EXPERIMENTALLY INFECTED BY LEPTO. CANICOLA, STRAIN No. 35667
Lepto. canicola, Strain No. 35667 Lepto, icterohaemorrhagiae —————

Lepto, canicola, Aldgate Strain — — — Lepto, pomona = .eeeeennn



,;_apto. cdnxcola. A fur%hern

"ae veﬁ auring:tha”follewina-fartnight‘ At Lha end Dfﬁﬁ




1:100,000

1:30,000

1:10,000

123,000

11,000

12300

1:100

woeks ofter irfection.

FIG, 29+ TITRES OF ANTIBODY IN THE SERUM OF PIGLET No,20

EXPERIMENTALLY INFECTED BY LEPTO. CANICOLA, STRAIN No, 35667

Lepto. canicola, Strain No. 35667

Lepto, canicola, Aldgate Strain - — — Lepto. pomona

Lepto., icterohaemorrhagiae
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7~;;f4 11 hl@ﬁd mulxuﬁam a&ﬂ on tha Pﬁurﬁh day &f;a#

R Efyfﬁigiet Ee* aa* g;;ﬁu;;;;:w~

The ﬁlbreg Qf an%ibady in ahesaexum xrom uha flfﬁ%

PRt

i!bleuﬁin5 wera 1 30 T Lha hemnlégauay and 1 10 ta the het&rg“ i.,«hjg
’Tilﬁuﬂuﬁs Stramn% @f égua. B”ni@ﬂlan Wlth i ihe nert farﬁnight

»ifﬁthe t*%ras 1ﬁ¢roaged,bo 1 1G,GQQ and 1 3,00Q§ respe&tivelya A% ﬁf;

"rivs Wﬂﬁk" the bitre o ﬂurdlu hn.» 5667 viag 1 30,0@0 and uﬁat
S 1 uhe Alﬂgat ,trazn was 1 1@,0633 whmeh 1avmls af antihndy
‘ :par 1&&@& mnt;] tha mim&h weak af tha exﬁerimaﬂﬁ anﬁ, at the

‘i’~ 1tAme mf slaughte; ame uod& latery had r&ﬂev ﬁa 3 EQD,OOQ ané

;1 30,00&, mahpeabwvel : rnmsaweaetian wjﬂ% &apbo* io%erﬂhaemu
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FIG., 30. TITRES OF ANTIBODY IN THE SERUM OF PIGLET No,2l

EXPERIMENTALLY INFECTED BY LEPTO. CANICOLA, STRAIN No. 35667
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FIG. 32. TITRES OF ANTIBODY IN THE SERUM OF PIGLET No, 22
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FIG, 33. TITRES OF ANTIBODY IN THE SERUM OF PIGLET No, 23

EXPERIMENTALLY INFECTED BY LEPTO. CANICOLA, STRAIN No. 35667
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TAMB 33.

TITHES oOF ABTTBQDT IN THE SEBA OF PIGtBTS BCTffilIKEWALLT IHFBCTKD
BT LEPTO. CANICOLA. STRAIN Bo. 33667.

Pidot Rout# of 1 aeaiool, etmine, Lepto. Lepto. Lepto. Lepto.
Bo. infection  »o* jyWf  Aik*xe iotero-h. poaene  «rippo-t.  Lyoe.
1 m/a. 1,30,000 1,10,000 1,10 - - -
2 1,10,000 1,3,000  1+30
3 1*30,000 1,10,000 1,10 1*30

mkin
4 e dfio. 110,000 1,1000 1,100
5 1,10,000 1,3,000 1,30 . . -
6 1,30,000 1,10,000 1,10 - - -
7 ul1(C) . - - ] .
8 mkln 1,1000 1,1000 - - ) ;
ecarifio.
9 * 1,10,000 1,3,000 1,10 ] ) ]

10 # 1,10,000 1,3,000 1,10 1,30 -

11 m 1,1000 1,300 i

12 m 1,10,000 1, 3,000 1,10
17 m 1,30,000 1,10,000 1,300 - - -
18 m 1, 30,000 1,10,000 1:30 1,30 — —
19 « 1,30,000 1,10,000 1,100 - - —

20 # 1,100,000 1,30,000 1,300 - - -

22 1*30.000 2.20.000 2.200 _

e«30«0Q0O Xxaxo.eeo taseo

23 m 1,10,000 1,10,000 1,30 — —

24 m 1,30,000 1,10,000 1,300 — —

25 m 1,10,000 1,3,000 1,100 —

26 ml1(C) - - — —

(C) « Control Aplmnl,
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iform, searlatinifnrm or herpeﬁic in type, or, 1ater, in the ”f:?Q e
ffillness, a rash resembling the rose apota of typhcid faver‘fi“

"* ffrequont1y quear, but these ernpﬁians are ozten fleeting and o 3;(

3
.




L1630

. ;lfor“ /

Gavot (1955), 500, &e.;-cribod cutaneou.b ulcers in caﬂla

‘;fthas %ufferad from ‘souta” infoetion by epto-

grippotxpheaa.

lIn goneral, porcine ;nfsctlon due %e Lapto. canicnla 19 ladking

lmgin c1inical smgns an& has seldom haen consm&eraﬁ a of muoh

ieeonomic 1mportance, NevertheTGsa, recent eviﬁenoe suggests

thatAthe candiﬁmon~may he‘bf ome signmflcanca to public health.
In this seraeq of oxpcriments thare wera three plg— -

 1@$3, cf thraa ua Eivo wcuks of age,. wh*ch mani:asted diarwheeag

~. loss of apuatite anﬁ dullneﬂﬂ and Qongungtivitiq cccurrcd An

‘“gane of Lhose rases. ' imllar angnﬂ rogether wzth iobevus 1nﬂ

_haemu&labinuria and aaauciabed alao meh heavy mertality amon

i

.. young Diélbﬁ? wors raportea by Baa&eneﬁhmykh wnd Kashanova

.(1956); It may bay uharafore, that clinicwl ahnormdllty is moro

flike?y to be evinont in youngor animal% affliufcd by— Loptos

canieola. Thara is. 11ttle doubt aJ%o thzﬂ poor hygiene, anviron-

mental cnﬂdltions and'leval of nutrmtion ara impa¢bant contribu

ubory faatorq in ca&e$ of naturai aiseaaeJ

V‘U{”ca macroucopie

 1eq1ona nam alwuys develop in. ﬁhe iﬂtcrnal_a‘ éﬁﬁ;"the néturally
4n£oated cnrcaaﬁcs are unlike]v ta he d@tninedmby'maat

1nﬂpebﬁ0?9. In three out of Lwantvﬂthrno &nimala (13 por cont )ﬂ

mlaoo%eopical L\amlnatﬂon suffiaed to rechl tha presenee of

-lopbospirae in vanal thsue. In en, (43 npr oont ), of ‘the




"7.£V@1oua1izaﬁmvn and, whathar 1& is lﬂ the frooh state or had b

l“.ﬁ*~€t1 mue must be ra ardad as a net unimpaxﬁant visk o bath man

”'5;ij“nther suuraa%“ (Mbinhyra and Sailer, 1953) of infe&%ian may

.....

'lffthe/

ﬁtf{ftiméﬁ varylng fpgm Lha feurbh 10 the %walfth uaek of inxaation.;:
:ﬁ_an 7J‘9 par g@ﬂﬁQ of caqes, L@ﬂtq. anlcaia wan racovereﬁ fram ?
i\?f%he blood ‘at 4~7 days aft@r infootion, that: iﬁw d“”i“% tho ff:a

ifaﬁage af 1e@tasp1raumia. Althaugh Loptos sanieola Wﬂs is°1éted:
f’“erom the kidneys of” 2@ oub. af 23 exparimeﬁtally iﬂieefed Plg“ |
xflets (87 per cent ), all of thaaa animals yaeldad serological
;;ffevidanca nf 1n;actian. Sinae afaay th@ Iepkoapiraemlc phase
‘?fﬁthe Qrganism was ab ainabla anly from the k*dneys, thasa Grgﬁﬂs

| fﬁax th@ bmﬁy wcuid apyear to canﬁtituta tha px:naipal site of
A i atored at a 1uw ﬁempewauure fam several aaya, infacbzve ranal

na-and animalsﬁ :7

'i;fineluae nat only ﬁha kzdnays ef carrier pias o cattle bnt alsogi

11any foaa ar feeding stuff that has haan contaminated by urmne. {:
f}:‘anerﬁ and %ohmi&the (1962) damaﬁmt“ated th&t Lepﬁospirae may g
Alf{aiive for’ b lmas% 25 heurs in tha crdp anﬂ iﬁ the intestiae af3
‘::fnannblnadmsuckinw fli@ma Kt 13 not impaseihla tha% bnth stable?

164,

ex?erimen&al anamala, laptospiruria waq ﬁemunstrated at

Whe presen% sﬁudie& wouia suppa@% tha viaw that
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an& dnmestic fliea may’aet an vectura nf egta céﬁidola o

_;;aﬁds sinc? it &s tha habit of thaqc mnaeetu tgfﬂf_,k

“,;eyeq, the nashriEs and.%he mouth of &oys ané athar animals, thay' SR

”‘fﬁl_%'m&y d@pgsit spirocheteﬂ at consaquential partals of entxyy‘ uuﬂh»fﬂ

nq:I“fxthrgugh ‘the ﬂcarified skin nr by snbcutancaus inoculatien.

s "R:ni‘btﬂ'es ‘tG -bha hcmgloggus (NQ. 3)65’{) .a*!smin 63‘.’ LEP

|  3i;1 Ouw (Alﬂgﬁte) strain rangﬁd~f?°m 1'399 t“ 1$3“’000

a prablem iw, indeed, werthy invastigaticn¢ :nb

Figa 37 ia &esiﬁnea ta il]ustrate tha.prasant staﬁe .

of knuwladga re arding haqt %usceptibility>t¢ Lepﬁa. annieola, ‘-f": -

f;ﬂth@ animals which mav act as carriers or 85, vaatnr% of the

’p%raaite ana;the gcssihla saurces and moaeq cf infection of man

anaﬂanimalsg

“'“'3:5. g&ﬁjuﬂ¥ﬁ[u

°¢: The aﬁtibady rasgenae to infaetienAby Aepto. :
acanicela was gtudicd in 36 pigleta, from thraa tc eipht waaks

af agﬁa %hrae af the ‘animals aerVeﬁ as cmn%rals1@ "tﬁeffeﬁ;:

'}maininj 23 were artifiaialiy *nfected with a- cultur afvhopta..: f]ﬁ;

‘:aaniaola, (%traln ﬁb. 35667) whiah uas aﬂmmnistared eithar

All the infeeted animala deValo‘

- ;;antibodies but the iﬂdividual respanqes var&ea aonqiﬁerably« ;'

4}ﬁuxtan&cd from 1-1@39 to 1: 100,000 while %bcqe ta"he

ed leptﬁﬁFiralfiﬁif-
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f;;l 3@,000‘ L

“:3 ﬁyamﬂ“r@&@ﬁiﬂn& Wiﬁh L@pﬁa;“iétefdhaeébfﬁﬁa
o ﬁlluti“ng of f”ﬂm 1410 ﬁG 13350 oaeurraé in Vhe dame o .

: vcnﬁy pigletq.-J“
4. ﬁha ﬁara af fuur 1nfeate& animPls pave alsn

iicrasm~raaaﬁ1¢a o &apta. pomonm to titves cf from 1=3Q ta

A;E;,rfxﬁ B Ruactiona wiﬁh Leptd* wri»”ah‘*hesu_ar xath

"W;Lépﬁn; gyam wmre nat aneeuﬁ%erad.

) 6 Thrnughaut the axperimeﬂt leatospiral antibedies’iifff
f:;”wara riot Lound in %he sorum of any of bhe eaﬁirel plalﬁtda
o 7. Haemabala&iaal axamina%isn revcaled that the l{mijffV'
j tetal white call raunt of infected animals wan &nereased %h 5

-3

.fta GBVEQ“f01ﬁ9

S

\8 Tive pi flets shoved an inere ae‘ef~bady‘£émpéyf .

‘étuﬁe éf‘up.ﬁ@wl@ﬁ Ei ew&sliqhﬁlyiaver, whilé‘inififtsen“fl

a anlmald uhere was p axiq of 1%4 and. 104;8 F. Iy three casd

‘ tthe tampexatura ﬁxﬁ n@t difper fram that ef t&e contral pigleta.‘
'n9.* \ rash, vavvlng in inLensity and iR duratlan,

| w§s*pre Qﬂ% $h all bub one of the inPaoﬁed araatufagg

. 'b ‘In threo cqseq, ﬁwo of whlch invalved animals

‘only thraa wacks ald, ulinical illneﬁs of a fou dwy s dur&bion fj;f*x

as manifaat in &iarrhoea, du;lnesm and 1Qq$ of ﬂppatite,'¥ : ';




'liffiftaen aﬂlmals and at . soven ﬁaﬂﬁ af&ar iﬁf

"-1ganimals,.g‘

: 167};,5““

ana/ L

canunaﬁjvi ia alsa w&s abaerwua in cne, nstanaa,

11.

% 9tected in tha]

ﬁaar@%ﬂopﬁ&&l 3asions w“

' jtwelf%h weok of 1nfectinn;_g‘ h

14e 3By maana ﬂf hlamﬂ aultur

t

;evtpspirasm&aawaéf~
f;:anWh ta exi%ﬁ %t faur dava aftér infentiv “\i(aﬁ se of |
aqﬁian;iﬂsthree

15. In th@‘cﬁﬂe §f’ﬁW§ﬁfyu§f? infﬁé%ed anﬁmalgg~'A»

ff]which wera killed two ta Jaurtcun weeks aiturianfactien, _gggg, :[”

':Tﬂfcaniania waa reaava%ad fvan the ki&neye immeai ?alv after

"}ﬁj*livgr, Sﬁl??ng 1un§$, lymﬁh*madea dndf

[

,{-slaughter and agaim fram those Qr@anm afta' vx7l”“d;baem

¥ch1115& for twalva ﬁay qr fraﬁen iax ﬁi

"‘fgxé._ At*empts %o isalate Lepteiaeaaioala‘frem tha

b\yaLa} musvlaq mf e

k~fFected pigiets were nat auaceqsful. L




B 7. \Ti’lleL mscusqrom -

f}'muoh widar 1uoidencc of infeotion hy lieptoa oanicela in

168,

"3‘uu¢cessfu1 /

Tha ?o&ulb% af Lh*s nexulogipal murvay tend bo

FER

| h?subauantiqba ths evidoaee aduucad by provious WOfkerg thdb

’iﬂf&ctian by LGPuGg ioterah@emarvhapiau m&v involve pigq in

 the British Isles,. Maraover,“he urvay glives proof cf 3

‘ uontti;h pxggerleﬁ and haa revea1ed the pﬂﬁ&iblliﬁy of innirfinh;7<<

‘ fﬁcﬁi@ﬂ by Lepﬂaa pomod, &8 vell. Tho latied ccnhln?ﬂncg,.,i,5' .

: hnwever, requireﬁ invomtipaiicn.s'“ e

:_ fg:}-' The iqolatian of ten culturas of Lepto. oanicola
gmram natura]ly aufac+od cnbtjsh § g8 was nob only tho xir t Y
‘fraoorﬁed cfperianﬁe cf ﬂts kzna but also. clalmeé 0 be: of. con*

‘f1siderabla mi&nﬁfi¢anca inasmuoh s in Wine cases. tna organism

V:.waq recovored Proﬂ ﬁhe kidneys af clinieal?y healthy piﬁs whioh

“hnﬂ haen uvs ed for human consumption. Moreavar mhe animals

\\,

.‘j{concernod aripinaﬁed fram fhreo oum of ﬂive nramlmeﬁ im whzch

\'u*meanﬁﬁ In cne aqse, the eaovevg'uf L_pbﬂe canroula fvem porcine

”,the prasanoe of in;ect;on had: been dauerm;nﬂd hy seroloJical

ﬁfrenql tiqque sucreeded the rocavpt niilnformaiion concerning a

‘;Lcwse of conioala fovor th“t had hson\detactca in-an employce af

-  jfthe plg ery.fff;ﬁ




NI

;pﬂgg@f g/ o

croae

. ,nﬁwnqlu uﬂmp“1QO noﬁ anly uha hlandg eqpeaial}v duringﬂthe‘

':humaﬂ caﬂicmla 1eveﬁ were traoaablo'ua suoh ources.

.fcubhﬂasks of dise he\mn:bmthvman amﬁ aaimalm. Al

'__iég;

-E Mn thﬁ 80TR . nf all nxra“imanqaliy 1nfaaiad pigle

'f-Leptc~ ranicol anhxhaaﬁo”Ad vw?opnd withmu cna'ﬁo uhraa"veekm

Bo aﬁr@ 05 f on 1« DOO to. 1 lQOgQGQ&

Poq 4h19 Bouroek af ang oatman for man dndf'thar S

"‘5hig}1aptnﬁpiraam1c phﬁ?ﬁ, it alao thn urino vni&ed from§“1pnrexw

*imamelyg thalthird'weék of- infectjon anwavdq anﬂ;tha kiénavs of

xwlauqhuerad aﬁTVief animﬁlw* Tha p“ablem &f ﬁapﬁn.”canicala =

,_;“, )

‘5:LFﬁzinfeub}on in pi @mﬁ anarcelv lamq imporuqnt frmm tha pnint |
| vf viaw Uf publia nqnlth sinse affectgl:animals penerally dn
‘L:nat uhum gny clinieal ahnormali%y ana saldom aro macro copia i“;l’
551 kiowu evident at aaﬁtwmovfam examxnation¢, Doﬁhlcn‘aﬁ al.

- .(1, (‘G\) m

..\'

th fecowaoﬁ inxeatlmm bv &ﬁﬂ%& ownicola thau nar isted

llav &u lanw ae'iiva ymdrr in twm pjgﬁ 'ﬂi'm cn the oubvkir': Gf

73ﬁrdinhuf9h and L twblmahod uhw sleven oirh of sirtcau:easeg of

?M@at and

oﬁher V¢otun3q Gﬂnudiniﬁu lcptoQPLrae may bﬁ'responsihle Pow'f

.,.

f:ava (194()

S pa govted ﬂumbaﬂ mf cases Gf human leptobpira%is which fol‘owed

?thw commxmabman wf mz}k that oame, from ea$h3e previoszvf;,-

l“*j;af li"gea hJ lepbospiros1s. Lubasaankn (1948) noted that the'”

:;ﬁgfeading cfgiufaﬁtgva\carcasSes,ta silver fnxes;cgygig§ﬁgd_in-'




Tlepﬁdépiro ét and thdt expericnsa 1@& him to. assert that

the - slaurhterg fa; humﬂn ‘conaumption of 3n1mulq arfeoted byhnt
cuta 1aptnspir oie hculd«be farbidden,-eqnaeially.if jaundice.mé}}
.andhcacheﬁi&vb&:apparént" B (1951) ‘produced 1ethQpiruais in&3§f5f

| !Punples and kitLenm as the result of the fcoding of‘mpat from ﬂ?é:j 

aruificim11y Infeated. aalves ﬁnd recommendod ﬁhet suvh meat

could he mnde innocuous if 1t . woas treated with a 4‘8 qu cent.
‘:nolutinn of sodium chloviﬁp for not levs tban “ten. dQY?f Katowa  3;: 
' (195;) ﬂtudied the u“ViV?l of ]epﬁﬁspirao 1n the flesh. tf |
artifiaially 1nfeotod 3ousliks and lambs an well as their por— {{xl'f

¢mj%t@ncu aftan ihmy had boen intrcduccd into pisoes of rabhlv ‘@?u;; 3

vamvselo.‘Amhe rés ults were rather confliefing for, althaueh

*“vlralenca wa* apprnniably reduvod dmving the 48 hours neeeﬂsary DR

Tor ﬂipenmug af the mcatg in m@a% driad for eight days- the
*ulgnca A1d not alter. - On. tha other hand, a marked: 1&59 of
virulemaa acaurred in meaﬁ that had heen dried for thirteon days. .

‘ In vltro, laotau acid at p@ 5ed=5.6 was fcnﬁﬁ to kill lentospirae'{i; 

- Awﬁthﬁn {2 hourq¢ hitow (19)5) pvavod that tha maeat of -

ﬁreahuresg that hqd 3uffeved mrom ‘olinteal Jeptasnirosis nr were “.L»
An the Jncubdnﬁva ata ge - cf the disease, may e a. source nf
iﬂxﬁ?ﬁ?@ﬂ for man qnﬁ 1n1mala. Nnchman and ﬂahnkes (1Q50) too

1have cmphaszz@d how dangerous for man may he ples. 1nfacta@ by




1eptompiraaa

<‘ :x f"f inoe: %h@ Gﬁm§30t¢0n of sha%f#ark, ﬁhﬁ‘”

,ca@e% oFf . canivaaa fGVDw 1mamg @ipﬁ@ry warkwrsfhava h@bn hxought

d@ HQ 531 y

"ta my no%acan “One, wa% in a pattenﬁ at %in“th*l

 moth$rwe11¢ who had bean emplayed ln a piwi %w‘mn Llanqyr

Lawgcmg l)uﬂ & 1961).f

In = mpl@g ol ﬂ@?ﬁﬁ 0b%a1naﬁ fﬁ Jttwﬁnbr PA.E5

reaﬂﬁé on ona of ‘the: farms anvibadias ﬁ@ Laatx.laaniccla vera .

fbunﬁ in éilutleﬂs r&nﬁtnp from 1 1OO te l}%Q;QDGQ an& the

organism was gecevsred frcm the kiﬁn@ys 0f @ight of thesa anlﬁalsjpu“w

(cultuva Ll),“ Tn fiva out eflsix “amvles af pig\wﬂram ﬁroaured

‘fram the othar L@nzie fara qntibaﬁjas Were Doun& tm he pwarcnt

J'te dilu%ien af fvom 1'309 ﬁo 12JGQGOO$ dnﬂfnhd org&nimm Was




Pig. 38. Whitish foci in the pig kidney from which
Lepto. canicola (Strain Lq) was recovered.
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Fig. 39* Numerous yellowish foci and petechial
haemorrhages in the pig kidney from which Lepto.
canicola (Strain L2) was recovered.
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