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Summary. - In the lcterohaemorrhagiae leptospira serogroup we iden­
tified some strains tha.t, according to cross-agglutination tests, might be 
attributed hoth t o the « ictcrohaemorrhagiae » an d to the « ictero n. l » 
serotypes. According to the tests, another strain might belong hoth to 
the « copenhageni » and to the « ictero n. l» serotypes. 

The phenomenon could be explained by assuming the existence, in 
these strains, of the thermo-labile antigen peculiar to the « ictero n. l» sero• 
type: this antigen should have in these-strains hapten-like properties. 

Other strains might also contain this antigen, but in small amount. 
This hypothesis is discussed and the meaning of these antigens is cva­

luated for systematic purposes. 

Riassunto (Presenza di un tipo particolare di antigene termolabile 
con proprietà apteno-simili in ceppi di leptospire appartenenti al sero­
gruppo Ictero-haemorrhagiae). - Nel serogruppo di leptospire Ictero·hae· 
morrhagiae abbiamo identificato alcuni ceppi che, secondo i test s di agglu­
tinazione crociata, potrebbero essere egualmente attribuiti sia al serotipo 
« icterohaemorrhagiae » che al serotipo « ictero n. l ». Un altro ceppo, se· 
condo i test s , potrebbe appartenere sia al serotipo « copenhageni » che a 
quello « ictero n. l ». 

Questo fenomeno potrebbe essere spiegato con l' ipotesi che in tali ceppi 
esista l'antigene termolabile caratteristico del serotipo « ictero n. l», ma 
con proprietà simili a quelle di un aptene. 

Altri ceppi, seppure in piccole quantità, potrebbero avere questo antigene. 
Si discute questa ipotesi e si valuta il significato di tali antigeni a 

fìni sistematici. 
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In a rercntl y publish rd stud~· · BADl"DIE lll & S-'IITII (1968) ha w idcn­
tifiNl a ncw serotype among the lt>ptospira,.: hPionging to thc Ictcrohacmor­
rhugiac 1>erogroup. 'l'bis serotype is rcpresentell hy th<' s lrain « ! etero 11. l», 
whirh. moH probahl~· - corresponch to tht· fin-t strain of pathogeuic lcpto­
spira !>. i~ olatf'CI by l !'iADA & Ioo (1915). A name ha;. not yet b ccn offi­
ciall~ attrihutt•d to thi ,.: scrotypc and we slwll givc it· hcre the provi­
sional n.anlf' of « r Ctf'ro n. l». Tlw ne ... ,· serotypc is charactcrizcd by thc 
pr(•sence of thc antigcnic pattcru charactrri~< tic of thc scrot~·pc ictcro-haP­
morrhagiae. ami also b y thc pre~cnrc of a p eculiar surfacc antigcn , 
which i;:; tlwrmolahile a nel of scaree polcll<'~· (Bo ne: P ET ERSE", 1971) . 
So far this is tbc only thermolabile autig"n d csc ribetl in th(' gcnus 
L eptospiru. 

Latf'r on i t became possiblc to a t tributc to this n cw scrotyp t· no t only 
two other Japancsc straiH~< , « Kago,.;hirna» and « Aka~awa», isolatf•d by Ya­
mamoto in 1954 and by Numata in 1933 r c:; pt ·ctiYcl~-- but also tht• strain 

« Victoria ». which I isolatcd in R orot· in 19-H from ral kiducy. Thus. it 
ha:; brcn provcd that tbc nc·w snoty]W i:< rtot only prc."'f' llt in Japan. hut 
abo in Euro!!~' (BABUDJF:JU & s~ll'J'Il. ] 968). 

" 'c ha\'C now controlll'd our lr plo;:pira collt·ction , and more particularly 
tht· sttain~ classified in tlw i ct~?ro-ha<·morrhagiac an<l copcnhag<·ni scro­
typc;:, in. ordcr to asct'rtain whf'ther somf' s train.: belon~ing to the nt·w sero­
typc might IJ., contairwd in t h cm . 

WOHKl.\'G PLAX AXD .\JETHODS 

For our purposc,; the icterohat'morrhagia1• ~<crotyp ;· n •tptcstcd th.c most 
carcful contro!. In fact tht· assigncnwnt of a s train tu this SC'I'ot.ype is 
gencrally madt• on the basis of absorption tl'~t;: apt to distinguish b ctween 
thc copenhagcni and ictcrohaemorrhagial:' scrotypc. Thc an.tigcnic pattcru 
of thc copcnhugcni serotypc difrcrs from that nf thc ictt•rohaemorrhagiae 
scrotype for thc prcscnce of an additional antigrnic fa<:tor. Thcsc tcsts , howc­
v er , do not permit to discriminate hC'lween thr s traim; bclonging to «!etero 
n. l» and thosc belonging to thc scrotype ictcrohal·morrhagiac. 

Thc 30 strains of our collection are r eportcd in Tl.\hle l. 

They werc includcd in. thc ictcrohacmorrhagiae serotype aftcr control­
ling that they werc no t agglutinated by an immune an ti-« M 20 » serum 
(copcnhageni scrotype) ahsorbed with the R GA straiu (ictcrohaemorrhagiae 
scrotype). This test was repcated and thc first results wcrc confirmcd for 
ali thc strains. 
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TABLE l 

Leptospira strains attributed to the icterohaemorrhagiae serotype 

S train 

RGA 

Verdun 

Binnclù l 

Konings 

Cnnovn 

Visentin . 

Fiumicino 7 

' )fino n 3 

~ Raf . 

l Rauo 58 

\ Hntto 59 

l Ratto 60 

Ratto 63 

I
l Ratto 64 

Hatto 65 

Hntto 66 

Gemo 

Scollo 

Roma l 

Valeria 

Vinicin 

Laura . 

Barbieri R. 

Rossetti O. 

Borsari A. 

Uchida 

\Vis~mar 

RA - 79 

PClliclinico 

Znvka. 

Isolated from l o c a l i t y Y ,.,., l .. o l a t e d b ~-

man Germany 1915 l:Wenhut & Fromnle 

mnn France 1916 .\fartin & Pctitt 

mon Italy (Pavia) 1937 Bianclù 

man i'iethcrland:; (Rotter- 1937 " 'olff 
dum 

man Itn1y (.llod cua) . 19!9 Babudieri aud culi. 

man ltnly (.\Iortara) 1939 BaLudieri 

mnn ltnly (Fiumicino). 1939 Babudieri 

man Italy (Vercelli) . 1937 .\l ino 

dog Itnly (Bologna) 19-H Ca>tnguoli 

rat Italy (Roma) 19 H Enrico 

rut I tnly (Roma) 19U Enrico 

rnt ltaly (Roma) 1941 Enrico 

rat I taly (Roma) 1941 Enrico 

rat ltaly (Roma) 1941 Enrico 

rat ltaly (Roma) 1941 Enrico 

rat ltaly (lloma) 19•U Enrico 

man Italy (Mortara) 1939 Babudieri 

man Italy (Mortara) 1940 BaLudieri 

rat ltaly (Roma) 1935 .\Iarchesi 

Rattus decum. l taly (Roma) 1941 Babudieri 

Rallu$ clPcum. Italy (Roma) 19 H Babudieri 

rat ltaly (Lazio) . 1952 Addamiano 

man Italy 1955 Bussinello and coli. 

man Italy 1955 Bussinello and coll. 

m nn ltaly (.Modena) 1955 Bus;,inello an d coli. 

man Japan . 1931 Inada and coli. 

mau Germany tBerlin) 1935 Schlossberger 

dog lta1y (Sicily) . 1965 Joli 

man ltaly (Roma) 1963 Babudieri 

rat ltaly (Perngiu) 1963 l Zavka 
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O w· sur' eys w eu· extended, bowcver , ab o to 23 of the strains groupcd 
in thc copenhagc' ni serotype accorcling to t hc abovc-mcntioned test (Table 2) 
in ordcr to asccrtain whcther any of t hem might contain th e thermo-labile 
.antigen peculiar to the st ra in « r etero n. l». 

TABLE 2 

Leptospira strains attributed to the copenb ageni serotype 

S tr ai u l&oJatecJ from Locality Year j l •olated h y 

l\I 20 tnan Denmnrk 1938 Borg Pctcr.cn 
Wijnberg 111311 ' ctherlands 1925 Gispcn & Schudfner 
Zaan Mus musculus -cthcrlands 1943 Schueffner 
Fiumiciuo 6 ra t Italy (Fiumicino) . 1939 Babudieri 
Dcii atte Jllan Jtaly (Roma) 1940 Bahudicri 
Ratto 52 rat llaly (Roma) 1941 Enr ico 
Ratto 6i rat Italy (Roma) 19<H E nrico 
Dell'Unto 1uan ltaly (Roma) 1939 Babudicri 
I. h. Camarle< r at Spain 1952 Covaleda & Fumarola 
Bonaricu •i- S. R . ruau Argentine (B. Aires) 1944 Sa\'ino & R enne Ila 
I. h. Yalencia rat Spnin (Valencia) 1953 Alta va 
Maccan·~c Jli ma n lta ly (Lazio) . 1951 Bahudicri 
Barro~ Luco mau Cile (Santiago) 1957 Castelli 
Cane Fariuu dog ltaly (Pisa) 1955 Farina 
Cane 4i5 do:; Italy (Pisa) 1955 Farina 
Lo la rat pnin (Castclltin) 1953 Babudieri 
CF l dog Put•rtorico 1950 Alexandcr 
Belou•o, · m un l.1H~S (Kramodar) 1949 K o\'al;,kii & Ribuikwa 
Bi~agno mnu lta ly (Pavia) 1954 Bianchi 
l\-Ies~ina Jll. rat 1tuly (Sicily) 1962 .T oli 
l\Ie~~ina H5 rat Jt.nly (Sici ly) . 1962 Joli 
Castoro 4 '"-' ocastor caypusl ltaly 1961 Farina 
)Ionica rat Itnly (R oma) 1967 Babudieri 

T he following scrogical ti'Jots wcrc ut ilized : 

l) absorption of an immune an ti-« I etero n,. l» serum prepared with 
li\'C antigcu by thc strain unclcr s tudy ancl clctcrmination of thc t iter of 
thc r esidua) homologous antibodics. 

Expected results: 

(if) ictero-haemorrhagiac 
(if) copenhageni 
(if) ictcro n . l 

agglutination 

+ (titer 30- 50%) 
+ (titer 30-50%) 
- (*) 

(*) - means: below the 10% of the preabsorption titer. 
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2) absorption of the immune sera of the Yarious strains under study 
by the strain « !etero n. l » and decermination of the residual homologous 
antibodics. 

Expected results: 

(if) ictero-hacmorrhagiac 
(if) eopcnhagcni 
(if) ictero n. l 

Obviously, this test is valid only 
penhageni » serotypc. 

agglutination 

- (*) 
+ (titer 25- 30%) 
- (*) 

for tbc ~ trains helonging to tbe « co· 

3) absorption of tbc immune sera of the strain under s tudy by the 
strain « RGA» (with «M20» for tbc strains attributed to tbc« copenhageni» 
serotype) and tletermination of the homologous residual antihodies. 

Expected results: 

(if) ietero-hamorrhagiae 
(i f ) eopenhagcni 
(i f) i et ero n. l 

agglutina ti o n 

- (* ) 
- (*) 
.L (titer > l O% ) 

4) an immune an ti- « l etero n . l » scrum prepared whith li ve antigen 
was absorbed by tbc strain « RGA». Aftcr tbe absorption tbc serum was 
test ed, for residua} antibodie:o, '~i t h ali the ::. l rains undcr study . 

Expected results: 

{if) ietero-hacmorrbagiac 
(if) eupenbageni 
(if) ietero n. l 

agglutination 

- (*) 
- (*) 
+ ( titer 30- 33 %) 

5) an immune an ti- « l etero n , l» scrum prepared witb li ve antigen 
was absorhed by the strain «M20 ». Aftcr absorption, tbe se rum was te· 
s ted for r esidua) antibodies, witb the strain under study attributed to the 
« copenhageni» seroty pe. 

Expected results: 

{if) ictero-haemorrhagiae 
(if) eopenhageni 
(if) ictero n. l 

agglutination 

...L (titer < 10%, not significant) 
- (*) 
.L (titer 50% ) 

(*) - means : below the 10 % of the preabsorption titer. 
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Absorption tes ts of th(• auti-RGA scrum by thc individuai straius 
under study were not performcd. becausc the antibodie are completely 
absorbed b y the « ict erohaemorrhagiac» serotypc and b y thc « ictcro n. l» 
serotypc as well. 

More absorption t ests haYe b ecn occasionally performed with othcr 
immune sera an d strains h clonging t o the « J f:terohnemorrhagiae » scrogroup 
in orùcr to exclude that the strains undcr study bclong to other serotypcs 
of this group and also to clarify oth('r poiuts, on which we shall r epor t latcr. 

All tests were p erformcd at lcast twicc : thcy wcre oftcn repcateù 
three or even more times esp ccially whcu a quantitative discordance b r t· 
ween two results was present or whcn the r esidua! agglutinating t.i ter wa~ 

very ncar to thc COlWCntional limit of signifi cancc of 101}6. 
Thc suhscqueu t d ilutions of t hl' sera examined were maùe by doubling 

in all the casr s in wich the limit ti tcr was closc to tlw valm· of 10~'o · 

The absorption t echniquc usually employeù in our Lcptospi ra Labll· 
ratory was utilized. Tbc absorption was pcrform,·d using lcptospìras k ìlled 
with 0.05 % formo!. With some s truìns tbc scrum, after absorption, agglu· 
tinated around the limit of 10% . In thcsc cascs thc t est was repcatcd with 
live leptospiras. Ho·wcver , wc dici n o t uotice any significant quan.titatiYc or 
qualitative difference between th e r esults obtained with fllrmalizcd and with 
live antigens. All the cultures werc developed in a modifìed Korthof's 
medium (BABUDIERI, 1961). 

RESULTS 

After checking by the tests m entioned above, a s train of our collection 
class.ified in th e « icterohaemorrhagiac» serotypc showcd an antigcnic pat· 
tern p erfectly corresponding to thc scrotyp e reprcsented by thc strain 
«l etero n. l». Thc s train is « !\lino R 2 », isolatcd by M:rNO in 1941 from a 
rat captured in the r ice·fields of thc region of Vercelli (Ita ly). 

Other straius, ins tead, gave unexpccted rcsults, that are dìflicult to in· 
terprct. They could be grouped into thrcc diffcr cnt groups, markcd with 
the letters A, B aud C r espectively accord.ing to the results of t hc cross·agglu· 
tination and absorption t ests , reported in Tablc 3. 

The following thrce s tra ins b clong to the group A : « Policlinico», 
«Canova» and « Zavka». 

Only one strain belongs to thc group B. This is thc well known straìn 
« Vcrdun», the first i solatcd in France by Martin and P etitt, in 1916, 
from the blood of a patient. 

Three other strains b elong to thc group C : « Bianchi l», « Valeria» 
an d « Konings ». 

The other strains examined proved t o have the antigenic characteri­
stics typical of the « ic terohaemorrhagiae » serotype. However , some of thcm 
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were agglutinated , though t a t a not signifìcant titer (5% or lcss) by thc absor­
b ed scrum of the t est 4. One of them, t he s train « Ratto 66», absorbed 
from the immune sera anti- «I etero n. l» (test l) not less than 90% of tbe 
homologous ant ibodics , t hus reat·hing j.le limit of significance. 

T ADLE 3 

Serological tests performed with strains attributed to the 
ic terohaemorrhagiae serotype 

TESTS 

l ) Serumanti-«l ctero n . l» 3) Serum an ti·stroin under 11) Se ru m anti·« l etero n. l>> 
absorbed with the strai· examinnt ion, nbsorbed absorbcd with « RGA» 
ns un der examinat ion wit h « RGA » stra in strain 

Behaviour corresponding to that of the stroin : 

«RGA» « Jctero n. l» l «RGA» « l etero u. l» «RGA» « l ctero n. l» 

A - + + - - + 
B - + + - (") + -
c + - . - - + . 

l 

l 

l 

l 
( • ) In tbia liit. tbe immune fitrum again.n t lrtùo « Vr.rdun n (groul' B) , a_a,torbcd Uy l train « ftCA •· it able 

to agg.luliAate straio « lc tero o. ln. but a t not •igniticant liter ( below 1 0~0 o f tbe preabtorpLion titer (or crlcter o 

o. 1• ). In very few iuttan«r (3 r abbitt of 10 u~d !o r the prtperatio n or tbe: immune H ra) tbe border or 10°~ 
was attalot. 

TABLE 4 

Serological tests 1•erformed with s train " Ratto 67 , 

TESTS 

l) Serum anti·«lctero n. l» 
nbsorbed with strain 
« R 67 » 

2) Serum anti· « R 67 » ab­
sorbed with struin«<cte­
ro n. l» 

Bebaviour corrcsponding to that of the ,.train: 

3) Serum anti· « R67 » 

ubsorbed with strain 
(( ..\120» 

« ~20 » « Icte r~ n. l » l «M 20 » « I cter: n. l» l « ~: 20 >> « !etero 11. l» 

4) Serum anti·«lctero n. l» 
absorbed with strain 
« R GA» 

5) Serum anti·«fct('ro n. l » 
absorbed with ~trani 

(( _\{ 20» 

Behaviour corresponding to thnt of the strain : 

« :'\1 20 » « l ctero n. l» «M 20» « Ietero u. l» 

+ 

6) Senun an ti- « )l 20 » 

nbsorbed with strain 
« R 67» 

«.:\I 20» « Jctero n. l» 

+ 
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It mus t bc pointt·d out that thi~ s train. a~ wcU 11 " thc strain~ marked 
A and B. are agglutina t cd by thl· an ti-« RGA » f't•rum a t a lowcr titf•r t han 
tht• othcr s train~ of tht• « ictcrohacmorrhagiae » serut ~· pt·. Thi." t i t1·r i;; ~:> Ì· 

milar to that a t which tht> strain of tl11' « ictl'ro n. l» serot~·pc are agglu· 
tinatcd. 

Of t h c strains attributed t o t hc « copenhagcni » st·rotype. only one, 
thc « Rallu Gì» :slwwctl an at ypical behaviour. 

· This straiu. marked D, ga, ·c- the r cHÙts reportecl in Tablc 4. In direct 
scrologica l tc~t;. thi:- s train appt'ar to han· t b c samt• antigenit· strncturl' 
a 1- «M 20» (tC',.;t 3 : r cs itl nal titt•r .5°.,; t e.-. t (>: res idu r l titer < l " 0 ). 

But dw samc thing happen ;., il' \H' compare dircctly t h t· ~train « R 67» 
wi tb « I etero n. l» (te>.t l: r e:- idual titer < l ";>: tt'Sl 2 : residua! tit·~ r 5° 0 ). 

In inclir l'ct tcs b tlu• stra in « R 67» bdtaY\'S like strain « l ctl'ro n. l» 
(test -1.: residua! titer 1.5% ; tf';; t 5: r e:;idual titer 10~ 0). 

lt Ì:-; also ncre!'sary to ailcl t hat t hc immune antÌ ·« fctcro n. ] » scrum 
absorbed with the r cfcrcncc strain;, of th c « ictcrohacmorrhagiac». « man­
karso » an d « budapest» scrOtY}H'!' r e;,pectivel) do e;; no longcr agglu tinate 
tbc « coprnhagcni» scrotypc, bui" stili agglutinate:; both the straÌ I\ « I c tero 
n. l» an d tht· s train « Ratto (>7 ». 

In condusion, tbc st rain «H 67» showl). in aL~orption t e"t :-. t he pecu­
liar characteristic of cxhibiting antigeni<' idl·ntity bot h with stmin <<M 20 » 
an d with «l etero n. l »; hnwen·r, the lattcr strains d ifl'er antigcuically o n c-: 

from thc othcr , at lcas t in part. 
On th.- othcr hand. the re~ult ,., of th(· inùircct ;.t•rogical t c,. t !> clearly 

indicatt· a s imilar ity to strai n «I etero n. l». 

Thc assignemcnt of th.: s train.: beJonging to the group A and B, aud 
of s train « Ratto 6 7 » t o old or n e w serotypes, according t: o the rull's actually 
valid for t hc classifìcation of lcptospiras, ptesents r cmarkablr difficultics. 

In fact, according to tbcsc rule!'. they migth indiffercntly hr classifìed 
in tbc « I etero n. l », in thr « irterobaemorrhagiac » (groups A an d B) or 
in the « copcnhageni» scrotype (~train «Ratto 67 »). 

Thc diflicnltics of t bc systcmatics of group C are r clatin ly sma Uer, 
as wc deal with strains more akin to thc « ictcrohaemorrhagiac» scrotypc. 
Tbeir antigcnic pattcrn could casily ht· dcfined wbrn it shoul<l be possiblc 
to solve thc immunologica! problf' m of thc strains of thr group A and B. 

In ordcr to attempt an cxplanation of thcsc rcsult!'; we took into con­
sideration some byp othescs, such as that of thc prcscncc. in some of tb i'~C 

leptospira strains: l) of antigt'ns (l[ the so·called « blocking» ty pe; 2) of 
antigens t hat are at timcs superficial and at timcs decp!<ct; 3) of antigcnic 
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complexes contammg only some factors common to several strains; 4) of 
antibodies of the so-called «incomplete» type (in tbe immune sera emplo­

yed). 
However, none of tbese hypotheses ca n explain t be pbenomena obser· 

ved. Tbe only hypothesis wicb might explain all the results of tbe serological 
t ests performed is tbe following: an antigenic complex corresponding to 
t be tbermolabile antigen peculiar of serotype « ! et ero n. l», with tbe cbara­
cteristics of tbc baptens, might be present in the s trains of groups .A and B. 
However, tbis complex should bave the characteris tics of a complete antigcn 
in the s tra in «I etero n. l». This hypotbesis involves the assumption of 
the exis tencc of a ne w phenomenon n evcr obscrved, so far, in microorga· 
nisms. In the case of group C, the hypothetic antigen with hapten-like 
activity should be also prcsent, but in a smaller amount, not suffìcient to give 
res idua} significao.t titers in the absorption tests. 

On tbc othcr hand, stili smaller amounts of this hapten should be pre· 
se n t al so in other strains of the « icterohaemorrbagiae » serotype, t ha t are 
agglutinated by the immune se rum against the « i e tero n. l» scrotypc absor· 
bcd with the s train «RGA». Although the agglutination titer cot1ld not be 
cons idered s ignificant (5% or less), it was indicative of the presence of a« mi· 
nor>> hapten·likt' factor. 

The hypothesis that the antigen we ar e talking about may h ehave 
like an hapten leaves some perplexity, b ecause it is well known that hap· 
tens show the properties of a complete antigen when inoculated in associ· 
ation with a protein. Consequently, the baptens p resent in microorganisms 
cause an ao.tibody r esponse if tbc microorganism itself penetrates into an 
organism by parenteral way. 

Howev cr , wc must remember tbe observation of DoE RR & HALLAU ER 

(1926). Accor-ding to tbese AA., tbe addition of some types of sapro· 
pbytic schizomycetes to a pure hapten does not enable it to give an anti· 
body response. W e must also remember that serotype « i etero n. l» has. 
a peculiar antigen cbaractcrized by thermolability and scarce immunogenic 
power. Tbe Jatter property suggests tbat tbis antigen might be very similar 
to baptens. On tbe other band, strains belonging to tbe groups .A and B are· 
able to rise in rabbits tbe production of some antibodies agains t the beat­
labile antigen of serotype « ictero n. l» altbough at a very low and not 
significant lcvel. 

We also tried to disaggregate leptospiras witb th e freezying-defrosting 
metbod and to immunize rabbits witb the materia} obtained associated 
to swine serum , according to tbe technique usually employed to induce an 
antibody response to pure baptens. The immune sera obtained in this 
way , bowever, showed the same antibody pattern of tbose obtained witb 
the customary technique of immunization, and tbc addition of swine serum 
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was ineffectin in causing formation of antibodics against tbc hypothctical 
haptenie determinant. 

Ac·cording to tlw hypotlH·iìÌ!'ò proposcd hcrc, thc antigenic chararteri· 
sticiì of tlw « irterohaC'morrha~iar », « copenhageni » an d « i etero n. l» 
serotypr.s can be rcprc~cntt•d a,., follow:J : 

icterohaemorrhaglac <X 

copenhageni <X. ~ 

ictcro n. l <X , y 
where the greek letter>' indicate « ani igc·nie complexes ». 

Tht"sc « eornplexc·s » might in.r luùc· o ne or more of tbc so-r.alled Kme­
ty's « antigcnic factor~ ». 

Accordiug to our h yp()thcsis. thf' fo llowing formula should b e attributc·d 
t o groups A and B of thc s trains >' l udicd 7. (y) ; thr strain « Ratto 67» shOtùd 
bave the formula 7. ~ h') . whrrc• thc• lc•ttcr (y) in brackcts represent the hypo· 
thctical autigen with an haptcn-likc action . 

The results prescntcd her «' bring up to date a problem of systematics . 
More precisely. it i ~ nect>:,sary to e:ot ablish the importance that must be· 
given to the presence, in some s tra in , of particular incomplete antigens 
with apten-likc' action. 

This problcm has not y et l)('cn di~c·usscd at thc Leptospira Subcommit­
tee of Bacterial Nomendaturc•, and it is n ot necessary, therefore, to take 
up a definite position about the mattcr. However , it must be pointed out 
that the actin part of a moleculf' with antigcnic activity is the part of the 
« determinants ». Since dc ~tcrminant;: are cqually found in complete and in 
incompleti' antigc' ns, thc lattcr should be givcn thf' same dignity of « mar­
kcrs» in the study of thl' antij::!.'IIÌI' patlr rn of a mirroorganism. H this 
idea is accepted , «incomplete antigenr- » shuulcl h \' attributed thc samc Ya­
lue as «complet e» antigen s. 

lf, a t this point, wc consiùer tlw abo\'e schc·me of « antigenic complex cs » 
tbc strains of groups A and B should be included in t bc « ictero n. l» scro­
t yp e. The strain «Ratto 67» instcad , ha. an antigcuic patteru different 
from both the « copenhageni » and the « ictcro n . l» serotypcs, and should, 
therefore, b e consider ed a reprcst'nta tiYc of a new serotype. 

Anyho,,·. thc presence of the antigen pcculiar to the « ictcro n. l» se­
rotype in a hypothetical form of haptcn in leptospiras belonging to other 
serotypcs of the « ict erohaemorrhagiae » group stimulates a deeper study 
of the searcely known immunology of leptospira.-.. 

A better and dcepcr knowletlgc of t hc characteris tics and propcrties 
of thc beat-labile antigen ()f lcptospiras might give us an casier explanation 
.of the result s reported abovc. 

Reuived February 18, 1972. 
Accepted Aprii 24, 1972. 
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tudio s is te matico di 20 ceppi di leptospir~ n~qui<·olt> 

,\1 \Rt.\ Gn.vtA "\ -\ll OELI.l (*) e Bnn'\"o BA Il l-n l ~R I 

l,aboratori (/i M icrobiolo~io 

IT'HO'PAO J,,•ptospim l?efrrmct• Laboratory 

Ria"'!lunl o. - ~d prc:,t•ntP la\ oro ,..onn riportati i ri ... nhati clc·llo '- tudin 

.. i ... lt•malit·u eli ::!Il ceppi di l <·pt m;pirr acqui<·ol .. [Wrq·nuti al nostro Labora­

torio il i rf'ft· r t> n?.a da d ill'cr <'nli loca litìl <·d in ('JIOdw <lin·r ... c•. 
T c·t·ppi ~0 11 11 s tati confront a ti fra Ili luro ,. con tutti i :-•·roti pi lino ad 

ora th•,..c· ritti n 1•l «complt's~o hiOexa». nwdia11 tl' t\''" t di agglutin a?.ionc· rrn­
r iat a ,. d i ad:.or him cuto dPIIo· ugglutinint>. Tali pro' c· c·i hanno P''fllll '""o di 

icl t•n t ifi t'ar .· fra c'""i i Sl'guenti 7 nuo\Ì "I'TO~ruppi: L ~I O, CODICE. V \H\­
PATA "\ , llES5EMA 'iS. 1\'0l\IE~T -\NO. A CO'\ ,\ . 1)1.\ IJTO. l ' C) 11110\ j 

•wrotipi: lazio. funs. j ... o Ja ~-oana . c.d .,· .. parnpat a u. h ,• ... ~o~·man ... n onw n t anu, 

:uH·ona. dinclio. 

Sm nm ary ( 'ystPimllic stud_v of 20 strni11 s of Kater lt•ptospirat•) . 
The n·,ult, of .. ~ ... h ·ma tic s t udy of :!0 !- lrairb of watt: r lep to~pirat• ar•· lu·n· 

r t•porh•tl. T LI'l-t' s train:. ha• ,. r c•acht•li uur Ht•ft•r<'llt' t• Lahnratory fmr n dif· 

f,·n ·HI ltH'alitiC';. aml in var iou-. timt•,., 
Tlw ... trai n, ha' t• IJI'en nllnparcd amo n~ 1 ht> m -.,<·h e:- and with a li tlw 

l-> t' rot~ pt'" wLidt han· bt•PJI d P-.1·ribr it up to tlat ,. in t Ili' « bifl,.,. .. I'OLIIJIIex». 
Tbc aual~·,; j, ha .. b ee n matl 1· h~ u ... iu~ C'W~ .. a~glut in a t io n an d ag~lutiuiu ... 

ad,orptiun tt•..,t. 
T h t· re;.ult ,. of :-uch anuh ,.i:- ha q · perrnillt•tl l o idcntif~ amon g th••-.r 

~o train, thr fo llu,,·in~ m·,,- ::.•·rogroup,: LAZIO, C:OlHCE, PAR \P.\TA \ . 
BES EM ·\1 S. NO::'IIE"ìT.\ '\O. A~CO:'IA. DJ'\ DIO. nnd t hc followin g nt'" 
,..t•rot ~ l ~~'': lazio. fon~. i ~o la t-af·ra. c.d.c· .. parapatan . bc ... ~cman'-, no mentano, 

a11rona , dimliu. 

--------

(•) Dorsisrn dt•i Laboratori di \ l irrohiologiu. 

A '"' T t i $upa. Sallitt\ 1197. 8, IU·l-1 



'Aitllf'f.Ll f. Uo\OUOIEHI 115 

fnn il prt' "l'ntc lan1ro c·i 'iamo proposti di cl:tr <' un orllinanwnto :<i:; t e· 

ruatic'tl a ~O n'ppi tli lc•pto- pin· ac·cl'tic·olt• eli cl i' t'r':t prO\ c·nic•nza. con~er· 
'ati 111'll:t c·ollezione tli cpw ... to Laboratorio tli rt•fc·r<'nza. t• fino acl ora ,oJo 
-omm.triament e ... tudia ti . 

f ::!0 i'l.'ppi. Ja loro pro\ t•ni r nza t' fa <la ta tf 'i..,of:tiiH' IIll) '0110 elenca ti 

nl· lla Tab. l. 
.\cl alruni t.li I{UI' -, ti c·t•ppi. ~it1 Il\') 19·~ 7, IJAR L"UIF.HJ ,1{ . \HCB ETTl :l\"t'\' UllO 

d a tu tUt urirn t a ti,·o urdinamo·nto s i ... tem:Hit:O, fa cc•ndo ricorso alle sole tcc­

nidH· d i agglnttllazinnc r rodata. I risult tlti co"ì o ltt' IIHli non po:;: -,nno oggi 

rilt·nPr:- i ,aJitli. Infatti a llunlmo•ntc. Jll' r gli >" tuili ... i ... tt·matici tlt•Ue lc·pto· 
,.pir l'. ro:\lS. o ftr p a ll e pro\ l ' di agglutinazioni' norinta, prt•,cri \'1' . I'U UI I;' 

incJi,p t·n ,.tbiiP. il ri c·~~r,o a ll.t ll·c·nic·a dt•U'ad,;or Linwntn d o• lle aggluti n inc· . 

• l' l no .., tm la\ o ro "'OII u .. late lw rt::llltO "<'brtùtl• tali trc•nic• ho•. 
Pn·limina rmt·ntr abiJiarnn 'ulnto accertart' i ... ,. i u·ppi in cpte,tion1• 

ap parl t'tlt' ... ,.t•nl 'o•rauwntt• al « c· u mple,.,~o bitlc·xa », il lflltlk ra;r;.,'Tuppa i 
ro·ppi 1li lcplv"p in· 'aprofltc·. ~~·nernlmt•ntt· i,:nlatc <htll ' ac·c(ua. "\ ques to 

... ,·op u ahJ,inmn fatto rit·ur."CI a ll o· M'gu enti pro' t' r nlturuli: t•omportamt·nto 
di'i n ppi in ,.,an11· ' u to·rrl'ni acltli:r.icmati con J.OO j.Lg lml di 8- azognanina, 

t' ' \l l ~·rn•IW al bicarbonat o "l't'ntHln J\IAZZOo'fELI,J & C:A!-iTF:L I, \'H p \ S'I'OIUS 

(11)1>8). T n tutri 1ftlt'"t i t err f' ni le lo•pln, piro· in c•.:ame ' uno o•rt•,c•iul t' c• ,.i sono eli 

t'Oil~->••guc·ll:r.a I'Ompor tatl' t'lll llC' tipichf' lt' pttHpirt· ;U'C'flli l·ult•, 
Suct:t•-,.., in mwntt·. t'O li tutti i c·t•ppi aUo :,tu<lio. '-llllo ' lati preparati, 

nwdianto· ript tutt· iniezioni o•ntltl\ t•nuse nd coni~.d io , i n ·lati\ i -. ieri immuni. 

In prima anali,i. al fint• el i oletc•rminan· i l "'t·r ugr u[lJIO eli a ppa r tenenza, 
i •·t·ppi ,.cmo ,. tali ~:unfront ali , m i'Ciiantt· tt• ,; t di ng~lutinaziont• t·ro(·iata. 

fra Iom c• con tutti i ,.,•rotipi di riferimento do·l « •·ou•ph•.",.;u hiflt•xa» fino 
a d orn tfto ... <' r itr i ,. piì1 pn•t'Ì:•a mcntl' •·un: !-.t·maranga , pa lo<·, .-.ao Paulo, monte 

Val<:rio, andumana. bo\'t• tlo, cnn . cloJb t> rdò. r upino. a uri .. ina, farnt·ti, pt·r· 

n•cl ol, ba!lovizza, s:•ng iu:.lo, lmtuniea, monfiascune. 1-.ho , hamian , at•t rua mar· 
Pia , l•'' t·n·, huiJaml, roHnn. l rr cliei, \·ahll'rio, nn·t·ru·o, udin e, t hnwia. pul· 

pudc' \ a. maritza lTah. ~). 

\on l' ~ i!->t cntlo 11 :>cnw pn·ci.;e in materia. a b biamc, t•on.,iderato come 

appa rl l' ll\'nti ,,,] un tlliO\ o !->o•rogr nppo, C)Uei reppi dtc non raggiungono pl'r 
lo mr no il valor e 1lel LOu u J('l titolo agglutinante per il reppo omologo. 

lln i dati ottt·nuti ri .. ulta dtt· i c·t·ppi Ul 8, \)1 1::! . nl 21, i ... olnti dalla 

at ' fJILa pnt a bi l t· di Rt~ma, t•u_..: t i tui:wono tm nuo' o "C'rogruppo pc•r il tflralr 
prnponiarno il Jlllmt· di L,\ ZfO P::>s t:ndo .!:> tati i:.olat i in ta io· n ·gione, " che 
i ('(' )l)li 13iflexa c.o.c., r .u.IJhll,m , J3..,,. .... 11hiU,. 'lumo•rttaJW, Oindio cd Aro­

t'lilla P ur to t:O:< titui-.cono cia•t'lll lO I LI! nuovo M'rngruppn. pt• r il quale pro· 
puniamo il nom e ,..tf•,.,.o dt·l t •' f'JHI, tnuutc che pt•r il rlifl t·\a C.IJ .C:. ,, 1'.\ncona 

PMto per i quali in1lidtiamo ri')ll'tti' a mente i l nunw di COD l CE t•ll \\CO~.\. 

lil\'t'l't' i c·.·ppi P c•,ch io•ra l. p,.,c-Jlil•ra :!. Pc,.l·hio·ra .l_ i ... ulaLi tla ll(' ' nrgenti 

4 t.tt, 1-t , .\ 11 / t •'f ..;,, ,, , a 197~) s. lU- 1:!1 
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ddl"nc<tm·<llltto di Roma , a ppartf' ngono a l sProgrupj•O BOTA.~If.A; i cPppi 
Fnn '. Tih tr rtino 2. Yal cnC'ia a gu a, a l H·rogrnppo P l!LP UDEVA: Sevilla 

a g na t ' f.a-t P!Ion agua al l'erogruppo R\SO\"l ZZA: Zaan .\.. c Wn. Grnt al 
-,l'rugrul'l"' \ U HfS f::\"\ : ] ,.;ola Sana al s t rugruppo DOBERDO. 

lìna ntlta ..:viden ziato il sew gruppo <li appar tencn...:a, i l'P[>pi ch t• prc· 
,. ,·HU\\ ano fra lo ro c...-idcnti affinilù antigenich e ,;o r1o :> t ati confrontati me­

dian t•· tt"'- l di a tl .. orhi.m<· nt<) cr ociato delle agglut inine p c·r aver e una loro pitt 

prt·o·i ..,a ·"'Lit'r ifit·az itm e c ptr tlc t crminarn<> il ::-t• ro tipo . Tali pron•, rcsesi nt•t•t;.;­

"'aric· in tu l ti quei l'asi in r ui. ne l pr•·c t•tlt•nte !'aggio, ;.ii rrano ottenuti, nei 

1Lue "' • · n~ i, tiLOii agglutinanti supt· riori a l 101) 0 • hanno dato i risultati ripor­

tal i rtPiln T ab. 3. r 1\ t'S~a i valo ri ~ono espressi in p crcf'ntuali ronsider:uuln 
ug unlt• a 1.00 il titolo •le i -. ir ro non aù:;urbito ri.~petto al <'~'ppo C)mologo. 
Hii'O r•Liarno chi' ~ ~ cou;; itlt·rruto l'Om•• apparte ne nti a :>erutipi dj, t•r ,-i 

cp ~t· i c•·ppi chi'. t•tmfronlali fra 1li loro c·on la tecnic·a ùell'adsorbirnl'nlt) 
crociato lldle agg lutiuinc , tlimol< trano tli mant•·ncrc. llopo l' aùsorbimt·nlo 
-< Lt·••o . e a lm•· tw in una direzione . un titolo rt•siùuo pt!r il C<'ppo umo­

logu. pari " => tlpt·riore al IO "u tlt· l titoln pn•atlso rbi m c nto p er il t' t•ppo 

DaJ.!Ii a,J..,.,rhirn enti l' rta· iati n . l c u. :!. pos;;iamo tl•·clu.rn· che i ''"l'L'i 
\)[ B, \)l l::!, .\)( ~ l appartt·ngnno ad llllo ::.tt·:<so nuovu :-;ero tipo r he th·nu-

111 i 11 i amo « l ~lzio »: \ 1\I B t•ù A)'l l:? suno tra d i loro i t le n l ici, mentr(' .\.)1 ~L 
dill't· ri:-c•· lin•t·uwntc· Ja t[HCsti. 

Per il gruppo di ceppi Peschit:n\ L, P t·M·hieta :!, P e:;c hicra 3 osser v iamo 
t' b (' i Ct' ppi Pc~ehiera 2 l ' P eschiera 3 sono tra loro rtguaJj (a.c . n . l) t•Ù a ppn r· 

t t•ngono al ~<'rolipo « monfia~;,cour» (a .c. n. IJ) . ll Pc:- chif'ra l puss iNle in n-ce 
camttcri :- lit'hP a utigcnidH• parzialmente· diHrS(': infatti il re lativo ~< i ero 

immune. nd ,;orui to :- ia C'Oit il eeppo Pe~t·hicra :? d~t· t'nn •rucllo Pr.:-chiera 3, 

mantien e per il ct>ppo omologo lUl titolo tli agglttlini n e pari a l lO'\, tli q ttt· llo 

pr•·-ad:;orbimt• Jt to (a.e. 11. :l t· n . . )) . Tuttavia t{UC:-. t e diversità antigt• r>i c·bc 

rw n tlenlllo rit r· rll'r,. i .'>ign ificati,, t' a i tini ,., istt·mat iei ; in fatt i d aH•· prrn f' tli 
atl."nrbinwnto croeiato fra i ceppi P f' sehiPra l P. )'[onte Piasconc ~(a.c. n. 7) 
ri -< tdla l' ' id t•ntl' I':Lppartl· ru•nza d t• i clllt' ct·ppi :11l un nwtlcsimo :;eroi ipu: 

'J Ht· llu « munfia.,t 'tll lt' ». 
l •·Pppi \ ·a1Pneia ag ua L' Tihurtino :.! risult.arlO c·s::wr e ceppi divers i del 

llll'dt•·imo • t•rotipù (a.t• n . LO): « puJpwl;·,·a » (a.c . n. L l), mentre il c·t·ppo 
Fun .. non r i.· ntra n•·l puJpufl,·,·a, rna C(l-.titui.-.ct· un nuu,·o .~crotipn che tl•·nu­

ru in•·rt·m o << f'nn s » (u.c. n. l2). 
l Ct'JI I'' :;,.,dia agua f' Las tc llou agua apparlf·ngono a di\'t•r ,.; r :;Prtllipi 

(a.1' . n . l :~) tlt•l mt•tlcsimc' -. t•rogruppo: SI'\ i Ila a l-'na al ~>t·rnlipo << bascJ\ Ìl'.:t.a » 

(a.C'. n. I·J,) . f.a;;Lt· llon a g ua al M·rotip() « ,;an Ciuslo» (a. <' . rt. llJ). 
r Ct·ppi Zaan \. ,. W a . Gent riHÙtano •'""t' f l' ····ppi identic i d el mctlt• ... imo 

,.t r"l ipo (a.•·. n. J 7): « auri ,.ina» (a.r. n. 1R). 
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]l Ct')'JHI T:o:ola Sat-ra appariÌ•·tt•· acl lUI JIWJ\o <> t·rolipo tlt ·l ~t·rog rttppo 

Dolll'rdòo, rho· d e nominiamo« i:-.ola -ac·ra» (a.••. n. 19 1· 11. :?0). 
rcppi Biflc·xa r..n.c .. P ;tra pa tan. u, .... ,.,. lllaU:-. ~UlUC'ITLano, AtH'Oila 

P or t (1. (' D indio. non pn'"l!ll l audu a Ili n i t it t'toll Ht •;,-. lulO • l!-i :'t' l'O Li p i c>.-am in a l i. 

t•ostittu:-;cotw c:ial'cttn!' nn n tttl\ o ..,,. rotipu c·h· · cl cwJ nain iamu riE' pPttivanwnt•·: 

r .rl. e., par:tpatan, h rs!;cm:m:: . nom t·nt~nc , ancorw, dind in . 

1 noltrc• il CPJlJHI A neon a }}orto, isolai" clall'.trcjua marina. ì· ~ tal" r o n­

frontnto , nH"diant f' agglutiunzioHt' nociata . andtt· t·on g li a ltri cq•pi marini 

81\I. lHl. SJ\1. ,. ~iuggiu. i.~olati llt·l ~ol fu tl i 'l' ril':-<11', ma non s i ,. ri .•rtmlra la 

con c~., i alclma affi n i l it. 

Condttd,·nclto . pru('olliallt o l"'r n •pp i da ''"' --tltcli,tt i. la :-:q;twlllc ' c·la-­
sificazion•·. 
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Zuuu \ . - ·w·'· Geill 
l't••rhit•ra l -Pcschit•ra :!- PI'~.:hi "' a 3 
s('\ ill.o agna 
Cn•tl'lltiu ll;!U:l 

\ alencia og:ua Tihurl in" ·~ 

l 't•n-
b oln Sn\·r::o 

Biflcxn C:. T>. C . 
l'arupoln 11 

!1t'"' l'lllll11~ 
"\tunrntnnn 

1\ 11cu11n PMI n 
Il i wl io 

A p a rl<" il Ho,.; tro oLit•ll ;, o prin•·ipa lt• , t'ho· ,-. ... , a t o ept d lo delta ,-i,-lt'ola­

tic·a d ei ceppi allo studio, le n o!'1 r• · ril'l'r l' lu· hanno 111 1':-~u i11 ,., ·idc nza all'uni 

tlati di fatto Stti quali rih·niamo upporl n ttu ridtiamart· l'alto ·n~.io nl': 

J ) con fermiamo r h t· i l m .. ll •· ... imo "'' n>tipo eli lt·plo~pir t• a eq uit'ol.· 
pw't c:<!:ot' rl' pre!'entc in lornl itit Ira 1l i loro eli-tanti mi::diaia di l'hilo mt'lri 

(aurisiua: Italia . Olanda. Bdgìu: h a ... o \ i:t.:t.a , .... an C in•LIJ: T t alia ,. Spaf;n:t: 

pul ptlll r,·a: B tùgaria. Spagna c J 1 alia}. i' o' lt 1..1 ··h·· ... i a i m magi ttabilf' una m i­
graziow· atti, ·a o pas:-i\'a d<·l m it•rouqrani ... llttl dall'un.t all'alt ra di t ali lu­

cal i Lit. 

:?) lr lf•plospin· isolato· dall':I<'~I IW tli mar·c· non banno su•cr-~arin­

nto·nt•· tra di loro tula comun ;utza ani igrni ra. 
3} ceppi isolati d a campioui d'nr f(ua dw pn·:- lllnibilnwntc hanno 1111a 

origine comun i' (c<'ppi AM. i,;olut i d:• \ari rubitH' I Li clelia r e te iclril'a eli n~nna; 

ceppi P e:'chiera. isulat i dalle ,urgenti dc·l P n.rhil'ra prima che l'acqua v r ni;,,..r 

.1 11>•, 1<1. -'"l'' r ,<.rrnitt'l (1972\ 8, 114- 1~ 1 
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cunvogliata nei tubi dcll 'acqut'dotto) mo:.trano -,pes:.o, tra di loro, identità 
antigenica. E sistono però in t a li arnbi("nti, ceppi <'he difft>ri · cono dagli altri 
per alcune poco riJe,·anti divcr-,it:t antigeniche ( •\M 21. Pe~dtiera l ), il che 
fa ritl·nerc clH~ non sia rara, in tali ambienti, la comparsa e Ja sopra\·vivenzn, 
uccanto ai cq>pi originari, di mutanti antigcnichc. Ques ta sopravvivt'nza 
è C\ id.·ute mt.'ntc possibiJf' in lllt nmbit>nlf' a mpio. dove lr l<'p to-,pin· 't•ngono 
for trrnentc dilui te, m entre non i'· pos!>ibil t>. conu· ,·. n oto. in. un amhit•nt r 
ris tretto, con tenente un\tbbomlnnlt• popolazione tl i microorganismi. qua l<' •\ 
qu<'Uo di una provetta d i trrr••rtfl •·oltura l<' PL\(;IJO<:OI ETTI· L0\181 & B \Ul' · 
OI ERI , lC)Cill). 
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