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Leptosprrosis 1s a msease af man and animals characterized by a 

vaxiety of cllnxcal sxgns and symptoms. In man lt may be a severe 

f ebrl le  IU ness marked by ~aunctice, he~s+osplenomegaly and renal  

involvemnb, or ~t may be a m ~ l d  l l lness  resembling mfluenza, aseptlc 

menmg~tls,  ar brucellosis. In  both man and animals d l f ferent la l  

diagnosis of  the dlsease 1s essential. 

I CAUSAL AGENT 

Splrochaetes of the genus kp tosp l ra  appear a a  slender thread-llke 

organisms, ranglng from 6 to  b0 microns m length and about 0.1 mcron 

in &meter. The organlsm ~s t l gh t ly  colled on ~ t s  long ax= and the 

ends a r e  usually bent l l k e  a hook. They s t a n  poorly wlth the usual 

bac%erral s tains ,  but may be s t a l s d  readxly by several s i lve r  impregnation 

techniques. Leptosplres usually can be grown on a r t l f i c a l  media withoht 

d l f f ~ c u l t y  but t h y  can be dlfferent lated only be serologxcal techniques. 

Therc are nohi more than 85 pathogenlc serotrpes a s  well as numsrous 

saprophytic serotypes. The l a t t e r  are widely chssermnated m nature 

where they are free-llvlng m water and sewage. 

In  the Unlted States  a t  least  15 pathogenlc leptospiral  serotypes 

have been Isolated from man, domestxc anmals, and a varlety of hnld 

mammals : 

Leptospira zoterohaemorrhagme, the t y p  species af the Genus, was 

lsolated from r a t s  i n  New York Clty i n  1917, and 5 years la te r ,  

the first xsolaticn from man was reported. Although the rat i s  

the prunary rescrvolr of t h ~ s  type, it occurs alz o i n  dogs, foxes, 

raccoons, mlce and other rodents. 

Infectlcms wlth canicola* were recognGed m dogs in 1937 and i n  man m 
1938 i n  Calrfornia. Sporadic hwnan cases have contlnucd t o  occur and2 

large waberborne outbreaks have been reported. Thls $ype has a l so  been 

found occasionally In swine, cat t le ,  and skunks. 
- -- 

%off, J.W., and Turner, L.H. Report of a meetlng of the Taxonomic 
Subcommittee on Leptosplra, Int. B u l l .  Bact. Nomenclature and Taxonow 
1 :  6 6 ,  1963. - 



Pomona infcctians are widespread In ca t t l e  and s n n e  and a hlgh 

p r c e n t  of skunks and raccoons harbawthe organlsms. This type probably 

occurs more frequently as  the cause of the dlsoase m man In  the Unlted 

States  than any other serotype. 

Infection m t h  a u t m a l l s  was recognxzed i n  man as the cause of 3 
rather large outbreaks among soldlers In 1942, 19b3, and l9U.  More 

recently xt has been found m raccoons and opossums. 

Two types, rmnl georgxa and ale= have been ~ s o l a t e d  from laboratory - -3 

acquired cases. Serologic evldcnce has m b c a t e d  other h m n  lnfectlons 

with minx georgia and ~t ~s found frequently m m l d  anxmals. - 
Other types isolated only f ran  anmals  m the Unlted States include: 

~a l lum,  austral ls ,  grlppotyphosa, hardjo, paidjan, hyos, hyos bakerx, 

zanoru nlyocastorls, and atlantae. An additional pathogenic sqrotype, - 
naam dakota, has been isolated from water. - 
I1 EPIDEMIOLOGY 

The different leptosplral  s e r o t y p s  are generally associated wlth a 

p r m y  mammalxtn host, 6ut lnvestlgatlons durlng t h e  past decade have 

revealed multlple hosts f o r  mny of these types. For years rodents were 

thought t o  be the prmclpal animal resesvolr; naa lt IS k n m  tha t  

c a t ~ l e ,  swue, dogs, and other domestlc anmals, a s  well as  numerous wild 

U l s ,  are  frequently mfected. Some of these m l d  g n m d  reservoirs 

ulclude skunks, raccoons, foxes, mldcats,  beavers, nutrla, bats, jackals, 

hedgehogs, and armdll lo.  

After acute, mlld or  even Inapparent mfection, these animals may 

become car r ie rs  and shed the leptosplrcs i n  the l r  urlne f o r  several months, 

and sometimes fo r  a year or  longer, These anlmal car r le rs  serve a s  

unporknt foci. Transmission of the ~ n f e c t ~  on to  man gnd other animals 

resul t s  from &rcct or lndirect sontact with lnfected urme of these 

carriers.  Direct contact may occur when canng  f o r  s ~ c k  anlmals or 

handling the t lssues of lnfected anzmals m abattoirs. Ifidirect~contacf 

occurs when the organlsms a re  excreted i n  water, molst soi l ,  or on food, 

and mdivlduals are then exposed when they come m contac5 with the 



contaminated environnlent or food. The arganlsms usually enter  the  body 

through the mucous membrmes of t h e  mouth, nose, conjunctiva, or skin 

leslons. It 1s  doubtful tha t  thcy v l l l  p n c t r a t e  thc unbrokzn skin unless 

lt 1s softened by long expcsure t o  water. 

Thc Fole of non-mammalian hosts m the transmsslon of leptosplrosxs 

is uncertain but l ep tospres  have b e ~ n  lsolated from rcpt l les ,  birds, and 

tlcks. Further lnvestlgatlons are needed t o  c l a r i f y  the i r  posltlon. 

In man the d ~ s ~ a s e  1s usuallysporadlc except m ce r t am occupational 

groups. Opportunities for  exposure are encountered frequently by 

vetermarians, abat toir  w o r k e r s ,  d a q  workers, anunal husbandrymen, and 

m i n e  hemmen. In addition, exposure 1s more frequent among lnmviduals 

working m r a t  Infested surroundings such as sewers, mmes, a d  f i s h  and 

poultry houses. During wars tk dlszase was not uncommon m-sold iers  in 

r a t  infested trenches. Outbreaks of the msease are usually associated 

n t h  recreational groups swimnug m contarmnated waters. 

1hn usually does not shcd organisms f o r  longer than 2 t o  3 months. 

Transmiss~cm of the dlsease from man t o  man occurs only rarely, if a t  a l l .  

I n  summary, man is the accidental v l c t m  and appears t o  be a terminal host 

of leptospirosis . 
Surveys have revealed tha t  lnfectlon m r a t s  i s  tsldespmad throughout 

the world m t h  lnfectlon ra tes  rangmg from 2.5 t o  75 percent. In  an 

lnvestxgation m New York StLte,  leptospires were xsolated from 55 of 100 

r a t s  m m e d .  L. icterohaemorrhagiae 1s the prlmary serotypo found in - 
the r a t  although occaslonjlly they have been found t o  harbmother  

serotyp6s. 

It has been estimated that  25 t o  35 percent of the dogs m the Unlted 

States  haw or have had leptospirosis. Although serologic studies have 

revealed antibodies In 25 t o  35 percent, the presence of antibodies 

cannot be depended upon t o  detect urinary shedders. Leptospires have 

been lsolated from carr lers  months a f t e r  lnfectlon when a n t l b d e s  

cannot be demonstrated. The prunary serotype 1nfectu-g dms 1s canicola 

but lcterohaemorrhaglae and pomona have been Isolated occasionally and 



antibodies have been found agamst  other serotypes. Elsewhere m the 

world, a t  l e a s t  6 addl t lonal  s e r o t p s  have been isolated from dogs. 

The disease may vary from sevcrc l l l ne s s  wlth jaundice, haemorrhage and 

urcrma, to Inapparent mnfectlon. 

Bovlne leptosplrosls  i s  enzootlc m many pa r t s  of the world. I n  the  

Unxted S ta t e s  ~t 1s caused p rmar l ly  by sqotypc  pomona although canlcola 

and hardjo are  found occaslondly, Thesc mnfectlons, charzctcrizcd by 

acute t o  mappa-ent chsease, k v e  been found t o  be prcvalont throughout 

the country. Frequent slgns lncludc abortlon and thickened blood tlnged 

mllk. 

Leptosplrosls m swlne 1s a l so  wldespreac' In many countries. I n  the 

Uruted S ta tes  serotype pomona appears t o  be the primary lnfectlng serotype, 

although canlcola was isolated from swlnc fo r  t he  f l r s t  tune m Georgla 

m 1952 durlng the  study of an outbreak mvolvlng 26 human cases. 

Generally the &scase i s  mild i n  swme. Abortion, b l r th  of weak pigs, 

metr l t ls ,  and lawcred fertility, arc frequently the  only s x n s  of 

irdectlon. Infected p ~ g s  shed the  organisms m t h e l r  urlne m greater  

nwnbers and f o r  longer perlodb of tlme than do ca t t l e .  Thus, lcptosplrosls  

m m n e  probably constitutes a greater and more Important p u b l ~ c  health 

hazard than the dlsease i n  ca t t l e .  

I11 CLDJICAL DISEASE 

Symptoms of leptosplrosls  vary considerably I n  man and anunals a s  

one can gather from the foregoing dcscrlptlon. The h s e a s e  1s manifested 

by fever, ch i l l s ,  headache, conjunctmvltls, muscle and jo ln t  pamn, and 

encephalltxc symptoms, the l a t t e r  usuali_;y bemg due t o  mcnmgltis. Some 

c l ~ n l c l a n s  have observed an orchi t ls .  The urine oxammnatlon reveals 

alburmn, casts,  and a few red blood ce l l s .  Jaund~ce 1s mnfrcquent, 

appearing only m severe cases, which may terminate fata l ly .  Haemorrhage 

may be seen in the mucous nembranes and sk ln  m some caszs. The duratlon 

of l l l n e s s  v a n e s  wlth the s e v e n t y  of the  ~ l l n e s s ,  from a few days t o  

several  weeks or even a month or longer. Dlagnosls can usually be 

established by history of occupation or p o s s ~ b l e  exposure t o  ascased  

anunals, a c l l n i ca l  plcture, characterizied by menmgeal, rcml or hepatic 



~lvolvement, and the appearance of agglutination antlbodxes. The l a t t e r  

appear abmt  the second week of d s e a s e  and reach a maxlrmrm t x t w  about 

one month a f t e r  onset. The lsolatlon of the leptosplral  organisms from 

the blood or urlne of lnfected patlents 1s a comparatively slmple 

procedure and by fa r  the most reliable. 

The treatment of leptosplrosls is  d l f f ~ c u l t .  There ~s no one 

s p e c ~ f s c  drug tha t  a r res ts  the ~nfec t lon-  or dlsease. Penlcxllm, strepto- 

w i n ,  aureomycin and terramycln are effective i n  rlvitro" against 

leptosplrae but do not produce the deslred ef fec ts  i n  t reat lng a patlent 

even when given shortly a f t e r  exposure. Some Investigators believe tha t  

a conbmatlon of ant ibiot ics  along n t h  supportlvc therapy 1s xhe most 

effectlve procedure m managlng the dlseased p t i e n t .  Encouraging 

resu l t s  were obtained wlth cxpcrlmental lnfectlons m the elurunatlon of 

the organisms from dogs which were sheddmg leptosplres. Lxkewise 

terramycin has been reported t o  be successful zn the treatment of swine 

leptosplrerma. Further work 1s needed to f lnd an effectlve method t o  

prevent or eliminate shedder states. 

It 1s belleved t h a t  an at tack of d ~ s c a s e  zn man or a n d  confers 

imnunlty against the infecting serotype and possibly serologically related 

types. However, multlple lnfec t lms  wlth different types have been 

observed an both man and anlmals. No doubt many animals, and posslblg 

human bangs  are exposed, and develop an immunity hnthout shwlng any 

clinical symptoms or slgns of dlsease. Vacclnes develoixd fo r  dogs and 

ca t t le ,  are used extensively m veterinary medlclne and are of some value. 

Vacclnes for man have been used i n  certain occupational groups, particularly 

r icef le ld  workcrs. There is no evldence t o  lndzcate the need of vaccmnes 

fo r  persons other than those S U ~ J ~ C ~  to  occupational exposure. 

IV CONTROL 

Control 1s based on the prsventlon of disease i n  domestic an-that 

are  close t o  man, and reasonable precautions on those handling lnfected 

a-ls or the l r  products. No doubt the decllne of the h s e a s e  among 

agrzcultural workers In some parts of the world is due in  part  t o  hlgher 

standards of If* and lncreascd mechanization. The use of clean, 



protected water supplies has a l so  contributed t o  a reductLon o f t h e  spread 

of disease. The of #or king conditions m m e s  and 

sewers and o t k r  places where contaminated water can accumul,-tc has been 

an unportant s t e p  m diseasc prcvcnt~on. 

There 1s l l t t l e  likelihood tha t  the disease can be e rad~ca tcd  or 

controlled In  the m l d  a m 1  hosts whlch may serve a s  sources of 

lnfectlon f o r  man and other anlmdls. However, es tebl ishmnt  of immune 

dconestic animal populetiohs by vaccination and edubathon of the human 

popuktlon rcgardxng the dangers of urfe c t lon through contact w ~ t h  

~ n f e c t e d  u r ~ n e  o r  t lssues  of these wlld animals, w i l l  r ~ d v c e  the hazard 

from such foci. 


