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AN ELECTRON MICROSCOPE STUDY OF TRYPANOSOMA CRUZ! 

INTRACELLULAR FORMS IN MICE TREATED WITH AN ACTIVE 
NITROFURAN COMPOUND 

z. BRENER, W, L. TAFURI and Thaisa ALMEIDA MARIA 

SUMMARY 

An electron microscope study of T. cruzi intracellular parasites was performed 
on mice experimentaUy infected and treated with an active nitrofuran compound. 
Degenerated parasites highly predominated in the treated animais although a 
certain number of degenerated _ forms has been also observed in the untreated 
controls. The sequence of nuclear and cytoplasmatic parasite alterations following 
the drug administration was described. 

INTRODUCTION 

Investigation performed on tissue cultures 
experimentally infected with T. cruzi has 
demonstrated some nitrofuran compounds to 
be active against the parasite intracellular 
forms, BRENER 4

; BA YLES et ai. 1 
; MIETH & 

SEIDENATH 5
• Nevertheless, some importánt 

phenomena s1:1ch as immunity, inflammatory 
process as well as drug metabolic transforma
tion not being observed in these experiments, 
data obtained in tissue culture may not be 
considered as truly representative of the 
drug action in the living host. 

The present paper shows an electron mi
croscope study of the intracellular parasites 
performed on mice experimentally infected 
with T. cruzi and treated with an active ni
trofuran compound. 

MATERIAL AND METHODS 

Male albino mice weighing 18-20 g were 
intraperitoneally inoculated with about 
150,000 blood forms of "MR" strain, BRENER3 • 

Counting of parasites was performed accord
ing to a technique previously described, 
BRENER 2

• Nitrofurazone (5-nitro-2-furalde
hyde semicarbazone ( was given, by oral route, 
in the dose of 100 mg/kg, from the 12 th day 

of infection on. Treated and control mice 
were sacrificed 24 and 48 hours after treat
ment. 

The mice were intraperitoneally anestethized 
with thionembutal and the heart, removed 
"in totum" was fixed in 3% glutaraldehyde 
in 0.2 M phosphate buffer (pH 7,4). The 
organ was then sectioned at the levei of the 
atrioventricular septum and the atria were 
kept for 4 to 5 hours at 4:ºC in the sarne 
solution. After fixation, the material was 
washed for twelve hours, at the refrigerator 
temperature, with 0.3 M sucrose in 0.1 M 
phosphate buffer, with two or three changes 
of this solution. After being rinsed in distilled 
water, the material was dehydrated in acetone 
series and embedded in westopal W at 60ºC 
for 48 hours. Sections were performed with 
a MTI Porter-Blum ultramicrotome. The 
ultrathin sections, stained for 40 minutes 
in uranil acetate and 10 minutes in lead 
citrate, were examined m a Zeiss EM 9A 
electron microscope. 

RESULTS 

Normal and degenerated leishmaniae have 
been found in the heart myofibers, histiocy
tes, fibroblasts as well as the intersticial 
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liRt-:NJ<:R. Z T,\fTIH, W. L. & ~l.\m., . T. /\. . 
,.,. .. :, inlrnrcllular forms tn mit't" ln.•alt.'11 
lfrrl. t1·•~1,. :Mn Pu11fo 11 :2-l5·2·19. 1969. 

~pac.·t.·!- i n ,·onl rol and I n·at1·cl rnit.·l•. 111 tlu
lallt'r ~rüup of animal:-. ho\\tn·r. ck·~l'UL'rah·cl 
para~ih-s hi~hly pn:•clominah:,t \\ lwreas in tJu· 
untreah·cl c:onlrol:-. 1110:-l oí tlw paral'lilf'8 \\t·n· 
normal. ln 25 t"lt·c.·lron mic·ro~rnphs. lnk•·n 
from llw 111yoc·ttnliu111 of ln•akcl aninml8, 
\\l __ 'rt" íournl . .58 d,·µ-,·m·rah•c-1 und 9 nornrn l 
lt·i:-h mania(• 1 a6.5'. ~ and l :),!;< (. T('"IN'f't i• 

,rly t: i11 1lw myoearclium or (.'Ont rol ;.inimalt-. 
t·'.\.ami1wd in thL· :-{1m.:- ,,·ay. l l lei~hnrnniac 

,-\ n t'tcc·tron mkro:o;co1:ie istu•l:r c,f Tr.vp«1twf'""" 
with an t.t<'lh·c nitrofuran romJ)ound. Ht:t.•. />i,tL 

,,1•n· fouml lo ht> d,·µ-(.'nernll'd and ú6. normal 
117.5'} anel 82.5'(. n•:spec.·liH·lyt. 

Tht> followin~ parasite alteralions haH· ht·t>n 
oh~·nc.·d in lh<" ln•ated animals. : 

,\udear ab1•rarions 'l'lw ran!!t' oí m1c l1•ar 
diangt·:- c.·.:m he dl'-i-c.'ril,t·d n:-- íoll~ws: ) 1 tlw 
r•hroma lin is {inr ly gran ulatt-,l. homo~l·nou81r 
clii--trihul•·cl anel pn~nts lo" dt>11~itr: 2) lhi8 
duomalin. lh~n :slrongly o~miophHic. is 

PI.ATE: 1 

F'lgs. 1. 1 Normol lehihmr1n:11c ur T . crt1: I. Nuc·lcuit <N), nuc-le.ir membrnne (m). l<lne10J>ll'IRt (K). 
c;oJgi ti.ppnru1ui. 1C). miU•choml ria IMH, ílflRt>llum (C), hn!t:ll bo1ly (h bl. 19,<lík) X, f~g. 3 
J.eiRhmanln degenenlliun. NuC'lcus wlth Ctnl'ly J<••ànulat('(t ('hromattn w:rn low «emdty. 19.400 X . 
Fig. 4 1.eishmnnfn early nlternllons. rrn:oxulai· dlstrlbuUon ün(I d~N:.iite ,n lhe number o r ri• 

oosomes. Kinetoplasl alleralions. 19,400 X 
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BH,-;NJ-;I{, Z .: TAf.U l{I, w. L . ,\' .,1,,J:1,, . T .. ,. ;-\n elc1~1ron 1nk1·os("Or1>1:- RlUtly or TryJJff?lfl,U)tlW 
1·r1e:i intra,·(•llular /orm.-. in m ice lrenle,.I wilh a n ad tve nitrofuran <-ul'tlJ>ound. Rf•1·, 11i~1. 
Mcd, lrol}. ,'\iilJ l'Olllo 1 1: 2-15-2-U). 1009, 

PLATE JJ 

F'IJ:. ~ Nuc-l(•ar c-hanges and 1yi.ls of perlnu<-h_•::ir Sl t·u<·n1r<'s, .19.400 X. Fig. 6 - Degcnerate<I 
1e11,1utw nia(•, X-ucll'ar a nd <":Vtopla:-matl<· struc-t ut·es bcc:c)ming indistincL Foral ly:-ls o r tYWPhlf:>• 
ma tk ('om1>1.m·enh1 cal nrrow}. 19.'100 X . Fii:tíS. 7, 8 - OC-:.in l egrated IClshmaniae, ('hN)mt1tln str(ln• 

;{ly osmio1,h il ic formlng mnsse~ :$t};:u-atC'<I l)y <:l('m· nrcas. Cytoplasmalic wu·uolc:-, 19,400 X 

!till fwn•tt inlo nm:--.'-1...,_ si lua l<•tl ai lJw (·t>nh' r 
~r t lu• lltWl(•llS ()f dOSl' to lht· nutbH nw m 
l.1·,uw a ucl ~(•1mr~h'•I 1,y 1•IE>~tr arcas; :)) th1_• 
n11d1·;l1· tnt'n) hn)1u-:,; ht·•·ome inclislinct or 
lh id.:l·1wtl: -1•) ~1null. pp·nolic· aml o~mio, 
phil i,· mll·l,·i ürc· oh:-l•n •1.·d : 5) .Ka riolysi~ 
mui Karyorrfwxi~ wc.·1·1..· Hl:-;o ohs•.:rv«;-d (P late:-: 
1. 11, 111) . 

(:ywplww1llli<' ulta<1tio11s - T hc chanp.c.•~ 
in I h<• ' ')'l<>phHnl'I •·ompom·nls followedi a~ 
re~a rd!'. in1t•o:-: i1 ,•. 1ho:-;e ulh .. ralions o<:<:urri og 
in. lhe parasitt- ~lu<·lt'u:-:.. l n ~c·ueral, lhe la~t 
~lruetun·s 10 he aHl·<·t,·d i;1 11d ,11..•:;.lroved were 
llu.• nwmbra,w. tlw pc.~ripla:-:1 nnd lh; Kineto• 
plust. T lw foHowing c·harlgt.'$ havc-! been 
01~1..·rved in thc 1realcd paras;iks : 1) irrc• 
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BH.EN l~H-, 7.. ; TAfURI. \V. L . & ~1A111,\, T. A . - A n cle(•lt'u n microsc·OJ)C: !!t\uly oi Tryµ,rn,,sv 11w 
n 11~ i l nt rac..-cllular torm~ ln mkc t rcated wllh ~ I\ ,wtln.• nitrofuran t·1Jll\Pot.md. H-í'V. Jmd, 
Mcrl. t1•n11. S,io Pc111lo 11 :245·'249, .1969. 

PLATE lU 

Figs. 9, HJ, 11, 12 - Leishmnniac ln the f h•u:i.1 sUtJ!és or degenerntlon. Nueicar pyknosis. Karlo l~•!-t l i< a nel 
K ary(ll' l' hC,\'. l i;, Lysls of lhe C)'l0pl fl8matlc'" Sll'Ul'lures and shrinklng o r th('- J)~t.ü>i tc membrnne. 19,,100 X 

gulur «lil"lr ibulion o( r iho:i,cu--il(•:,; ,,•hfrh wcrc 
!-l'l'U IO hc.: n:lnJ or cvc·n al,scnt i n c·ertain nrt·O$: 
2 ) ,·omplc.·tc.: Jy~is of pcrinudea l' ~lruf·lurl .. S: 
:3 J 1wnwr<>us van1oles oí variahl<' ~izt' aod 
:-hap1• a pp<'a r. limih..-d hy a singl<' and s lron 
µ-ly o::mioph ilir n1unhrn11t•; .1 i present<' of 
nwml,ra1w d«•hris. la 1111..·la r imbricalecl figurt·s 
and amorphouf: rnl)$;:;e~; 5) miloc:hondria 
lysis; 6 ) tlw Kin«'IOphl$;I Jotic.'s its (ibr illa r 
~t ructurc a ncf hN·omes s t ro,1g:ly o~mjophilic; 
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71 1lw ílagl'llum nnd llw ltasal hocl y ht·c·om t• 

inclis tintl ; 8) 1lu .. · <..·ytopla:-m nu•mhranc.- hl'• 
t·omes- lhic:kc~n"d. o~miophilic ,rnd sonw1inw1> 
presenls r uplurt>~. 

orscv~s10N 

T hi~ pílf.H;'f des<.·ril,cs lhf• o<·, ·1nrc•11(T o( 
a n um bt•f" of T. cru:.i degencrnled le i::hma o ia.; 
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in the tissues of untreated animais, the per
centage of these forms, however, being much 
more than those found in treated animais. 
The presence of a certain percentage of 
degenerated intracellular forms during the 
normal course of infection seems to be a 
general phenomenon. Fifty-seven electron 
micrographs taken from the myocardium of 
mice inoculated with "Y" strain have shown 
237 Ieishmaniae to be normal and 79, 
degenerated (75% and 25'%, respectively). 
It is difficult to distinguish between the al
terations found in treated parasites from 
those observed in the untreated ones, but the 
lesions intensity was seen to be higher in 
the former group. 

The parasite Iesions in the treated animais 
appear, apparently, very soon after the drug 
administration, maked degeneration being 
detected as early as 24 and 48 hours after 
the beginning of treatment. This seems to 
be in agreement with the findings observed 
in experimentally infected animals as we!l 
as in tissue culture, BRENER 4

• 

T AFURI '6 , after an electron microscope 
study, demonstrated, in experimentally in
fected animais, normal uninjured leishmaniae 
being unable to trigger any inflammatory 
reaction which, however, develops as soon 
as the parasites or the parasitized host cells 
degenerate. It then could be assumed that 
sudden massive intracellular parasite destruc
tion would increase the inflammatory reaction. 
On the other hand, however, it is worthwhile 
reminding that at Ieast experimentally, active 
drugs may very rapidly cut off the high 
parasitemia and cellular parasitism occurring 
in the acute phase and, therefore, avoid the 
harmful effects of a more prolonged cellular 
destruction. 

It would be of great interest investigating 
whether other compounds, active against in
tracellular forms of T. cruzi in tissue culture, 
would also be active against those forms 
occurring in the living host. This seems to be 
of primary importance for establishing that 
the drug action in tissue culture is indeed 
a dependable picture of the phenomena taking 
place in infected animais. 

RESUMO 

Estudo ao microscópw eletrônico das fàrmas 
intracelulares do T. cruzi em camundongos 
tratados com compostos ativos de nitro/urano 

Foram estudadas,. ao microscópio eletrô
nico, em camundongos experimentalmente 
inoculados com Trypanosoma cruzi-e--tratados 
com um derivado nitrofurano ativo, as altera
ções da ultra-estrutura das formas intracelula
res do parasita. Parasitas degenerados predo
minavam nitidamente nos animais tratados 
embora formas intracelulares degeneradas fôs
sem também encontradas nos animais con
trôles não tratados. Foi descrita a seqüên
cia das alterações nucleares e citoplasmáticas 
elos parasitas nos animais tratados. 
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