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THE ULTRASTRUCTURE OF THE VTLLl-LIKE STRUCTURE IN
TR YP, 4NOSOM, 4 CR UZ/"

SHOZO INOKl, \IARUNEE SoOKSRl and YOKO OZEKI
Department of Protozoology, Research Institute for Microbial Diseases, Osaka Universit\,,
Yamada-kami, Suita, OSal<a

(R. ."Iv. d Oct, b. , 7,1972)

uMMARY Electron micrographs of Trypn"OSomn ci',, 21' which have been incubated
for 7 days with HeLa cells, showintracellular trypanosomes, with the c#Ithz'dz'" form,

which come out from the host cell. On some of these try an OSomes an unknown
structure Is seen covering the surface menbrane. This structure covers the entire
body and flagellum, and consists of a thick compact layer of 10n , slender, Ilo110w
tubules. TITey, are arranged serialIy but are irregular in size, and some appear like
the fuzzy layer described by Sailabria (1968,1971). Each tubule Ilas a central core.
This appearaitceis very different from that of the outer thicklayer described b 1<ubo
(1968), the " surface coat " reported by \lickerman (1969) or the " pellicula " ob-
served by Fuge (1968), so the whole structui. e is ITave provisionally termcd a " villi-
like structure ".
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INTRODUCTION

Pathogenic trypanosome, ITave an additional
layer outside the perlplast or cell membrane
This layer is approximately uniform in thick-
ness and appearance and covers the entire body
and hag, Mum. 1<th, (1968) d. ^."Ib. d thi^
layer on Trypa"OSOM@ lean^I' and T. gainbib?, se
as the outer thick layer. Sanabria (1968 and
1969) named it a " fuzz^ layer " in T. CFt!xi
found in mouse brain and liver. Fuge (1968)
called it a " pellicula " in T. by"cei and T.
gin^61b"re. it has also been called a " surface
coat " by \;ickermai\ (1969) who studied its

I Parts of this work \\. ere presented at tite Second
Seminar on Tropical IVledicine ITeld at Vonsei Uni-
versity, Seoul, 1<0rea on 23-24 May, 1970 and the
Third Seminar on Tropical itledicine held at Yonsei
University, Seoul, Korea on 27-29 AJIay. 1971

many species of bloodstreamstructure In

trypanosomes, including T. 671!cei', T. rhode-
swine, T. coilgo/e"se, T. antax, T. eq"fur, in,
T. eqwi^erdt, ?" and T. cod"si. Thus the thick
layer outside the periplast in different species
has been variously named but always has a
rather similar appearance, being rather thin
and uniform in thickness with either a compact
orloose structure. Trioki at a1. (1971) observed
a different type from that described before
and called it a ' ' vini-like structure ' ' around

the agglomerated crithz7th form of T. cr"zi in
tissue culture

Trioki at a1. (1971) also reported that this
structure appeared when T. crust was ino-
CUIated into a culture of HeLa cells and seemed

to disappear just before the parasite penetrated
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int. th, h. st coll. S. .k^"i and In. ki (1972)
also observed the vini-like structure in a
culture of T. cr"at which had been incubated

for 7 days with HeLa cells. This paper
describes the ultrastructure of the \, illi-like
structure in more detail.

MATERIALS AND METHODS

The materials and methods used were described

previously (Sooksri and Trioki, 1972)

RESULTS

The villi-like structure appeared on some
T. cruz!' which had come out from HeLa cells

7 days after inoculation. This structure covers
the entire body and flagellum of the cri'thidzh
f. "in (Fig. I, 3, and 4) or prob^bly th, lay^
mania form (Fig. 2) but it has not been found
on the trypa"o30ma form. Apparently, dif-
forent structures combine to form the vini-like

structure. TITe most easily seen component
of the sti. ucture is the group of elongated
tubules, with an average diameter of 716A
(525A-870A), which ar, anting, d in palau, d
in some areas (arrow A in Figs. I, 2.3, and 4)
and irregular in other areas (arrow B in Fig. 2).
Some of the tubules have free ends while

others have blind ends. Each tubule is seen
as two dark lines with a less electron dense area

in between and an elongated line as the CGn-
tral core. Hollow, round or oval granules
of 525-1050 A diameter, which appear as a
dark circle surrounding a less electron dense
area are seen with the tubules. These two

structures mix together forming what Sanabria
(1968,1971) coned th" " funny layer^ ". Thi^
fuzzy mass in Fig. 2 and 4 seems to be regular
in thickness and is rather loose in Fig. 2 and
compact in Fig. 4. Trypanosomes with the
villi-like structure show no evidence of ab-

normal organellae but are apparently ag-
glutinated together. Some of them even

^h. w th. haginning of coll divi^ton (Fig. I)

DISCUSSION

Normally, the cell membrane of T. CT"21' in
the culture medium (ci. Ithtdra form) is smooth
and as thick as that of the trypa, 1030mtz form
in the blood. A fuzzy mass covering the cell
membrane has been seen in micrographs of the
bloodstream form of T. crwsi' (Trioki at al. ,
1971) and other bloodstream trypanosomes
(Vickerman, 1969). Seven days after inocula-
tion of the parasite into a HeLa cell culture,
a vini-like structure appeared on some parasites.
These parasites appeared to be the crithid, h
form, which seems to come out from the
h, st coll (S, ok^"i and In. ki, 1972). In Fig. 3,

>

FIGURE I. The crithidra form of Trypn, 1030/110 cri, zi $11rroi, ,tied by a '11/1-like
Growps of ti, bwles each colth " central core ale ary@?, ged sei ianystyiicti, re

(@,'rows a), 20ith fro!/o20 g, @, rules ill afire$y 711ass. Two basal bodies are seen.

>

FIGURE 2. Trypa"o301/1es $11rroi, ,, ded by a ruini-hire styi, cti, re. One ,s cowl'ed
?, miniy with a loose, INSsy 1,103s tufti!e a"other t's 711@filly $1,770mided by tt!6111es
arranged disorderly. aryo" A illdrc@tes and area of toe//-@rra, ged tiib, Ile$ 20hile
aryo" B ind, trites all area of fryegi, /ar aryu, genie, It
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the mitochondria of a degenerated HeLa ccll
can still be seen near a cri'Iht'diff form of parasite
witl\ the villi-like structure. Other micro-

graphs showed the vini-like structure around
intracellular parasites trapped in a degenerated
HeLa cell, the membrane of which could still
be seen. The villi-like structure has not yet
beei\ found on intracellular T. ciMai' in active

HeLa cells (Sooksri and Inoki, 1972). This
suggests that the vini-like structure is PTO-
duced by the trypanosomc itself to protect it
from autolytic enzymes liberated from dead
H"L^ colts. \!ich. "man (1969) "100 th, ught
that the surface coat is a ccllular secretion from

the parasite.
Th, anth. rs (in. ki at a1. , 1971) rep. rt. d

that the villi-like structure appeared when the
culture form of T. CTi, $1' was inoculated into

HCLa cells. This is supported by the finding
of Sooksri and Trioki (1972) that theIC is no
vini-like structure ai'nund T. c, .1131' (/Iypn?10-
$07, in foi'in) whicl\ are pel\etrating the ccll nut
it is ui\ccrtain \\, hethcr this structure is formed

on trypanosomes before pelleti'ation. Sooksri
and Trioki (1972) 0bscrved unkno\\, n

structure a trypanosoma form of T. crt, 21' at
about the timc of its PCnctration Into a HCLa
cell membrane. This unknown structure

did ITot I. esemble the villi-like structure, fuzz),
hay. " (San, bin 1968, 1971), ," th. an"fore
coat (Vickerman, 1969) but \\, as quite similar
to tlTe finger-like structure (microvilli) of a
HeLa cell. The longitudinal tubular
rangement of the villi-like structure seems
very like to the so-called myelin structure of
the nerve cell, but the spacings of my elm
membranes is much closer (~120 A) than that
of this structure (525-870 A). Moreover
many round, oval, hollow granules, which were
probably cross sections of tubular structures,
were seen in the villi-like structure but these

have not been found in the myelm structure.
From this study, the vini-like structure seems

to appear on intracellular T. crust which are
either trapped in degenerating HeLa cells
or ITave already come out from degenerated
cclls. The structure Is probably foi. med by
the trypanosome cell itself.

an

ar-

>

FIGURE 3 . A ci'ith^^^h 10n, I of T. CFiisi $11rrow, Ided by a nulli-I^^e stywctiire.
Well-ari'o11ged lull, /es (n, .roan A) 1,111, paralleled coltli Ihe foge/AJIii. Tile Inito-
c/, o11di'irr of a ofegeiiei'at trig HeLn cell is see, I near the tryp", 10so, lid cell
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>

FIGURE 4. A trypn, ,o301/1e 0011/1 coiled lulleto, inclear libels $111,011, Ided by a
dellse, collipnci1,133y 111nss of the o1\I-!flee $11 11ct, ,I e. Tile cross sect, 'o11 of the
flage/frilli fir the fage//ar pocket I'S see, ,. A1'roan A shotus all are" of fuel/-"r-
1071ged t, 16/11es

28

Abbreviations in figure

bb, basal body (blepharoplast) ; c, cell membrane ; co, central core ; em,
eilvelope me rubraiTe ; f, fuzzy mass ; H, flagellunt ; fp, flagellat pocket ; g,
grantile ; 1<n, 1<1nctonucleus ; ATi, mitochondria of HeLa cell; ini, initochon
dria of T. cri, $1, inp, periplastic microtubules ; n, ITUcleus ; v \, 11n-like
structure.
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