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1~ SUMM/ARY -= . light ond electron micrescopy of human and experimental

loptespirosis of the guinen pig was done., The human study was carried
cut in kidney biopsies, but a liver biopsy study is ncw in progress.,
The experimental work, in guinea pigs, was done both in the kidney and
liver and histcchemical techniques were also performed.,

The earliest lesion found was at the cell membrane, with
partial or total disszppearence of the brush border of the cells of the
proximal tubuli as well as partial disappeerence and distortion of the
micrevilli of the hepatic -cells, Intercellular spaces were found to be
cenlarged both in the liver and kidney. Capillaries of the expsrimental
animal showed endothelial cell tumefacticn and, sometimes, disjunction
of the cndothelial lining, a finding alsc in accordance with the basic
pathology of the disease. Mitochondrial pathology, seen in humans, was
secn in the experimental animal only at the late phase of the disease,
However, a definite increase of sc called "dense bodies", whose origin
was discussed, was seen in both cases. .lso described, a mild but de-
finite foeal glomerular lesion, which provides anatomical basis for the
prcteinuria seen in the disease.

The above described pathclogy is in accordance with the

possibility of a toxin as the main mechanism acting in leptospiral path
ogenicity.

2~ FOREWORD - Previous work has shcwn that it is possible to safety per
form kidney and liver (1,3,7,9) biopsies in patisznts with leptospirosis,
previded that a maximum of care be taken te avoid complications. New
possibilities in the study of the basic lesicns of the disease were o -
penned, and techniques like the histochemical cnes and those using the
clectren microscope could now be used,

In order to better understand the discase in humans a re
evaluation of the oxperimental disease was in order.

In conducting the research described in this report, the

investigators adhercd to the Principles of Laboratory inimal Care as
established by the Naticnel Society for Medical Research.

3~ BODY OF REPCRT - The study of thco human disease has been continued
and a first paper has been deliverecd recently (1). So far we have per -
formed 21 kidney biopsies in leptospirotic patients without complica -
tions, The light microscopy study of these biopsies showed that the le-
sicns were less marked but essentially similar to the ones seen in au~
topsy.

i The electron microscopy study was done in six patients,
all of them, with the exception ¢f a 12 year-old boy, being mole adults,
ranging in age from 20 to 41 years, The biopsies were performed at dif-
ferent stages of the illness but they were always postponed until the
grecssly hemorrhag%c phasc of the disease had been superseded,

Slices 0,3=-0,5 mm thick wore cut with a rasor blade knife
frcm threc different levels of the fragments and fixed 1.5 to 2 hours at
5eC in 1 per cent osmium tetroxide buffered to pH 7.3 with veronal ace-~
tatc buffer (P.LiDE). .fter being dchydrated in a graded series of as<
cending aleohcls, tissues wore cmbodded either in msthacrylate or in
fpon 812. Thin scctions wore cut on a Perter-Blum microtome equipped
with glass knives. The soccticns were doubly staned, first in uranyl acg
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tate and then in lead citrate, The proparations were examined in a Sig
rons lmiskep I c¢lectren microscope with a 50  cbjective aperturc and
¢perating at 80 kv,

This clectren micrescepy study disclesed a definite glo-
m.rul~r lesi:n in human leptospircsis, charactcrized by focal thickening
«f the basal membranc and fusi n of the foot prccess of the glomerular
epithelial cell, This is in agrecment with the proteinuria seun in the
dise1sc, worth while menticning that previcus light microscopy studiss
by KOPFISCH and BOND (5) had alsc pcinted out to a glemerular lesion in
human lept :spirosis,

Hewever, tubular pathelogy was more prominent than the
glom. rular lesi~ns and was charact rized by a total or partial brush
border 1lcss, 2 finding in agreement with the poor P.S stain of the pro-
ximnl tubulcs berder scen in light micrcscopy. The tubular cells showsd
freguent dense bedices in their cytoplasm, about the size and shaps cof
the mitrchendria, .s a matter c¢f fact fow of them had rcmanescent distor
ted cristac which was in agrcement with a first interprectaticn, that is,
that they were altered mitcchondria, However, in the discussion it cane
nct loft :ut the possibility that th.y could be lyscsomes and even pro-
tcein drcplets inside digestive vacuoles of the cell., This idea is  in
accerdance with the proteinuria seen in the disecase.

+ mitochondrial pathclogy was secn by us in cur light mi
cr.seary study (9) and confirmed in this electron microscopy approacl.
There were tubular cells with a definite mitochondrial deplcetion, Howo-
v.r no structural alteraticn of these crgmnelles were seen, unless we
int_rpreted some of the previcusly described dense bodies as altered
mitochondria,

.hcether finding was a partial disjuncticn of the cellular
limits betwcen adjacent tubular cells, giving rise to an gnlarged inter-
ccllular space. This cellular disjunction, amcng other facters, could
contribute te the tubular failure through a shunt mechanism between glo-
merular filtrate and the kidney interstitium. However, it is necessary
to acnticn that the juncti-nal complexes of the epithelial cclls appeared
preserved, If this interpretation is correct we must postulate an  in-
crcasced functi-nal perneability of these complexes which usually act as
a "senl" of the intcrecellular space. .nother interpretation is that the
enlargement of the intcrcellular spaccs is duc to intorstitial edema
fluid which, originating from altercd vessels went through.t}s basal tu
bular membrane and is now dissociating the epithelial cells. Capillary
path~logy was poor in th. human diseasc,

Liver bhiopsics arc available to us, obtained through a
micrclaparotomy, a technique used by MONT.NS (6) and which appears to
bc a safe procedure in human leptospirosis, However, bofore further
studying the human liver using histochcmical and electron microscopy
procedurcs a recevaluation of the experimental discase with similar tech
niguce was in order,

« oXperiment was carried out using forty-three guinea-
pigs, most c¢f thcm weighing an average of 421 g. Five axpeorimonts were
perfermed, The strains of Leptospira icterohacmorrhagise used were ori-
ginally isolated from rats and cultivated from fragments of liver and
kidney in Flctchort's medium for 8 to 10 days at 282°C, Virulence was
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enh~nc:d through an initial inceulun of 0.5 ml of culturc intc the pori
toncun f healthy guinca plgs weighing an avernge of 250 g. «t the ter-
minnal phasce ¢f the diseasc vhese aninus werce killed with a blew in the
heet nd 1:5 liver-kidney homcgenates in saline were preparcd, ubcut

1 ml ¢f thc suspensi-n was administer.d intraperitoncally in the animals
usc! in the oxperiuvent, .nimals were s-erificed in a initial phasc of
the discnse, usually arcund 3-4dzys 2ft-r the inoculum and in a terminal
ph~s. of the discase, usually around the 5-7 th day of illness. Two
healthy guinea pigs werc similarly menipulated for each experiment,

Necrcpsy was performed tmmediateliy after doath and be-
sidcs a light microsec oy stuly ~f 13ver and kidney fr-zmonis o histichie-
mic «1 study was also carricd out. Frogments of liver and kidncy werce cut
7 micra thick in a crycstat microtcme cither without or with 24 hours
fixati n at 52C in 4% forn-lin, pH 7.2, plus 7.5% of sacarose. The fixcd
frapments befere cutting were tronsfered t¢ n mixture cf sucrose and gum
acacia for 24-48 heurs at 52C. SuccincGehidregenase activity using as
substrat. the Nitrc B,T (ditetrazolium chloride) and the MoToT. [3-(k,5-
~iacthylthiazelil-2)-2,5 ~iphenyl tctrazelium bromide] was stuci:d ac—
c.rding tc technigues deseribud by FPEGRSZ (8) in tho non fixed fragmen.s.
Jls. studied in the non fixed fragments Hut only in two exporiacnts was
thc cytuchroue oxidase activity using a3 subsirate the paraamincdipheny-
lamin:, acerrding tc tcchniouc of BUASTWNE (2), In the fixed fragments
alkalyne (using as substratus either Gomori's medium or sodium  ~n-2ph-
tyl phosrhatc), acid phesphatace (HOLT'e tcchnique, L) and incspecific
csterasc {using ~s substratc the s-dium  -naphtyl acetate) were studiced,
In 10 animals clcctr.n micrcscopy was alsc carricd cut in a way similar
to that uscd for hunans uxeept that the inclusicn was only in EPON 812,

The light micrc Scopy study showed findings which are in
agrcement with previous deseriptions, Histcchemistry revealed that only
tho alkalync phe sphatasc activity, demonstrated only in +whe kidney tubu~
1.8, cerrclated well with the degrec of the kidney lesicn. ot the carly
ph~s. of the diseasc its activity was scen to disappear fron groups of
n.phrens 'n¢, at the late phase large arcas f onzyme activity depletion
was obscrved., The P.S positive zone of the oroximal tubules alsc disap-
p.red in most of the proxinal tubuli at the late phase of the discass.
These findings correlate well with the electrrn micrescopy data which
sh~wué brush border alteration similar to that scon in hunans. «lsc seen,
the ccllular disjunction with the appearcnce of enlarged intercollular
sptc.8 and the prescrvation of the juncti n~l complexes,

The respiratory enzymcs, acid phosphatasc and inespecific
csterase di¢ net show preminent ~1t ration, Howevor, these findings must
b taken carefully because only a qualitative and not 2 quantitative
stuly was carricd -ut in this experinent. ,

Liver cclls alsc showed 2 depletion and/or an altoration
. f the micrcvilli at thc latc phasc of the disease, Biliary ductules
als¢ revenled alterod microvilli, Int.rcellular spaces appear<d enlarged
~n., in few cascs, disappcarcnce of juncticnal complexes was soen. This
is particularly evident in cases where the light micrescopy svudy showad
th- lack of normel trabcculation cf the hepatic cells; a finding des -
erib.d in human autopsy cxaminaticns (5).
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Regarding the hepntic and tubular cells as a whele, an in
crcase ! numboer of gsc-called "dunse bodios' was scen with a morphological
aspcet similar to the ones described in humans, Besides the previous
interpretations regarding their origin, the ones located in hepatic eells
ccull be recgarded as lipofuscin granules,

Glomcrular pathology was less cvident than that of humnan
cases, However, in few animals killed 2t Lhe late phase of the diseasc
a basal mcembrane thickening and focal foot process fusion of the epi ~
thelinl ceils was observed,

Mitochondrial pathclogy was seen in only fow cases and at

the 1l te phasc of the diseasc, It was characterized by mitochondrial
Joticn and 3Wiilew mitochondria with alterod ciistnac,

GeP.. Sl hn

Capillarics of the kidney interstitium showed swollen cn
Cothclial cells nnd, somectimes, ~rens of disjunction between celis.,
Kupffer's cclls appearce enlarged with many "dense bodies" in their cy-
tcplasm which could be intorpreted as engulfed debris,

Leptespirs were scen in this cxperimental study, both in
the liver and kidney, made up by a central axis with spirae around it.
They were located befween liver cclls, in the tubular and in the liver
sinugcidal lumina,

Both thc¢ humn and the cxperimental data show that the
earlicst lesion of leptespiresis is at the c11 membranc. .lthough L
icterohaemerrhagiace has not been conclusively demonstrated to possess
a toxin, the clinic2l, histolcgical and cytological evidences suggests
a t :xin as the mechanism of leptespiral pathcgenicity, Our work is in
accorrance with a circulating toxin which, in the liver of the expe -
rimuntal animal would produce microvilli distortion and disappearcnce,
intorforing with the normal exchanges between the cell and the blood.
Both in the kidney of humans and cxperimental animals this so far hy -
poth.tical toexin action would be mild in tac glomerulus and more de -
finitc in the tubuli, chicfly proximal tubules, where it produces the
brush bourier pathclcgy through an cnhanccd action due to their con -
centration power. The enlarged intcrcellular spaces and the capillary
lcsicns ~f the experimental animal cculd also be explained by a similar
toxin acticn. Only at the latc phase cf the discase that other organel-
les would deteriorate in n such way that in the mcre severe ceses cel -
lular nccrosis supervenss.

The above findings arc in accerdance with a low level of
scrun transaminasc scen in the disgase. Mere difficult to explain is the
high lovil ~f nmucoproteins unless we could admit that they were mainly

located at the cell membranc, being then liberated through the toxin
ac ti«‘l‘! .

No conclusive explanaticn for the mechanism of the ictee
rus ir. loptespirosis was found. The lesions in the biliary ductules are
incspieific and found beth in intra-hepatic and cxtra-hopatic forms of
chelestasis, Un the other hand, hepatic cell disjunction might provide
a short cut betwcen biliary ductules and liver sinuscidal lining. How
ever, studics of the biopsiced liver in human leptospirosis, now in
prorres8s, are showing marked icterus with similar losions regarding
the biliary ductulc$ microvilli but withcut an accentuated disjunction
of the lver cells, It is possible that the icterus had a gencsis si -




5¢

milar to that secen in other forms of cholestasis, like the one produced
by chlorpromazin,
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