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ELECTRON MICROSCOPY OF L.E. PHENOMENA
DESCRIPTION OF THE STRUCTURE OF THE L.E. CELL AND L.E. MASS

BY
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Division of Rhelumatic Diseases, University of Brazil

After studies on phase-contrast microscopy, inter-
ference microscopy, and microcinematography
(Robineaux, 1959), the L.E.-cell phenomenon
appears to have the following sequence: in the
presence of an adequate concentration of L.E.
factor, a leucocyte is immobilized and after a few
seconds shows a sudden swelling and homogeniza-
tion of one of its nuclear lobules. A rupture of the
cytoplasmatic membrane occurs and the swollen
nuclear mass is partially or totally extruded from the
cell and constitutes the L.E. body. The duration of
this whole process varies from 5 to 10 minutes.
L.E. bodies are chemotactic to leucocytes, which
engulf them, producing L.E.-cells or rosettes. Thus,
the L.E.-cell is a leucocyte, generally polymorpho-
nuclear, containing a homogeneous mass which
occupies approximately two-thirds of the cell and
compresses its nucleus to the periphery. The
"included" mass is composed of modified nuclear
material. The essential and indispensable char-
acteristics of the inclusion are the complete or partial
homogenization of the nuclear structure and the loss
of the chromatin network (Holman, 1960).

Rosette formation is characterized by an amor-
phous central mass surrounded by a variable number
of polymorphonuclears. This mass, also called
Hargraves' mass (Hargraves, Richmond, and
Morton, 1948), is the result of the agglutination of
the L.E. bodies extruded from leucocytes after the
action of the L.E. factor (Moore and Grimely, 1957).
The only published study of L.E.-cell ultra-

structure is that of Maldonado, Alarc6n-Segovia,
Pease, and Brown (1963), but their study does not
mention rosettes and Hargraves' masses.

Material and Methods

Approximately 5 ml. venous blood from a patient with
disseminated lupus erythematosus were collected into a
tube containing saline anticoagulant (Paul Heller's

mixture) and left for 5 minutes at 37 C. After plasma
aspiration with a Pasteur pipette, the layer of white cells
was transfered to another tube containing Dalton's
solution 2 per cent. osmic acid in a buffered solution
(7 2 pH). After dehydration in progressive concentra-
tions of ethanol, they were included in butyl and methyl
methacrylates, in 1:1 proportion. Ultra-thin slides were
sectioned with Porter and Blum's microtome (diamond
razor). Sometimes the contrast was increased by the
use of lead citrate. The study was made and the photo-
graphs taken by Dr. Raul Dodsworth Machado, in the
Botanical Gardens of Rio de Janeiro, Brazil.

Results
Under electron microscopy, typical L.E.-cells and

rosette formations and isolated Hargraves' masses
were seen. We observed two types of L.E.-cells:

(1) The cell was in perfect accord with the descrip-
tion of Maldonado and others (1963) with a finely
granular nucleus (N) and variable density (Fig. 1,
opposite). The included mass (M) was completely
homogenized with uniform density and was totally
surrounded by a thin membrane (Me).

(2) The included mass was seen to have a rough
granulation structure (Fig. 2, opposite) and variable
density (Mn), very similar to the nuclear material
(N).

Granules (G) from the cytoplasm of the poly-
morphonuclears were seen not only just below the
membrane (Me) but also in the interior of the
included mass (Fig. 3, overleaf).
The membrane (Me) surrounding the included

mass had a double contour outline in many areas
(Fig. 4, overleaf).
The rosettes corresponding to the L.E.-cells were

of two types, the structure being more rarefied in one
(Fig. 6) than in the other (Fig. 7). This coincidence
was seen more easily with greater magnification
(Figs 5 and 8).
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Fig. 1.-L.E.-cell with homogenized mass (M), showing nuclei (N), cytoplasinic granules (G), and the membrane
which enfolds the mass (Me). x 9,400.

,
E ws ~~~~~~~~~~~..

Fig. 2.-L.E.-cell with granular mass (M), showing the same elements as Fig. I, plus nuclear material (Mn) contained
in the mass. x 13,000.
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560 ANNALS OF THE RHEUMATIC DISEASES

Fig. 3.-L.E.-cell with granular mass (M). The granules may be noted within the enclosed mass, including
the surface granules inside the membrane wall (Me). x 10,500.

Fig. 4.-Clearer view of the double membrane (Me) which separates the mass (M) from the cytoplasm.
(C). 26,000.
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Fig. 5.-Hargravcs' mass in more rarefied state (M) limited by membrane (Me) and showing prolongations.
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Fig. 6.-The same mass (M) as in Fig. 5 is here seen
in the centre of a rosette indicitting the cytoplasmic
membrane (MC) which enfolds the cells. x 4,700.

Fig. 7.-Rosette, showing Hargraves' mass in the
condensed form (M). x 4,700.

Fig. 8.-Higher magnification of the mass (M) than that shown in Fig. 7. x 17,500.
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ANNALS OF THE RHEUMATIC DISEASES

Both masses presented a membrane that encircled
them completely (Me) and showed an irregular
contour with "glove-finger" prolongations (P)
containing condensed material.

Discussion
Cytomorphologically the L.E.-cell and the rosettes

are similar under conventional and electron micro-
scopy, but the fine detail disclosed by the latter
suggested the following interesting points:

(1) There are evident structural differences between
the nucleus and the included mass and this points to
the possibility of histochemical changes.

(2) The L.E. masses in the interior of the cell and
the rosettes are invested by a double membrane of
unknown nature, possibly originating from the
nuclear membrane (as a logical sequence of mass
evolution). The nuclear origin of the membrane is
brought to mind by the observation by phase-
contrast microscopy of the phenomenon in which
the nuclear segments later forming L.E. bodies are
extruded from the cell without any discontinuity of
the nuclear membrane. The possibility that the
double membrane may be supplied by the phago-
cytozing cell, as is seen in the so-called phagocytic
vacuole, is untenable because the double membrane
was clearly seen in the L.E. mass, outside the cell.

(3) The nuclear material forming the included
mass is completely changed but this does not happen
with the membrane which remains well defined.
The membrane may therefore be "refractory" to the
L.E. antibody. The existence of a membrane de-
limiting the contours of the L.E. mass suggests that
the mass is structurally organized, well-defined, and
important in the immunological process: if this
membrane were not present the material of the mass
would probably be diffused into the surrounding
cells making phagocytosis impossible.

(4) The presence of granules similar to those found
in the cytoplasm of polymorphonuclears suggests
that the mass structure contains much cytoplasm.
It is important to remember that hitherto the
included L.E.-cell mass has always been regarded as
made up of nuclear material only with no cytoplasm.

(5) The two different kinds of L.E.-cell observed
under the electron microscope, one completely and
the other incompletely homogenized, appeared to
be the same under the light microscope, although
they represent different phases of cell formation.

(6) The formations called "glove-fingers", which
are present in all rosettes, suggest functional activity
of the L.E. mass in the process of phagocytosis.
This functional activity could produce rupture of the
cytoplasmic membrane and make possible the pene-
tration into the cell. The condensation of mass
material in these "glove-finger" formations would
support this hypothesis.

Summary
The L.E. phenomenon was examined under the

electron microscope, typical L.E.-cells, rosettes, and
isolated Hargraves' masses being observed. Two
types of L.E.-cells differing in the structure of the
included mass were identified; they could correspond
to distinct phases of cell formation.
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Microscopie .lectronique des phenomEnes L.E. Descrip-
tion de la cellule L.E. et de la masse L.E.

RESUME
On examina sous le microscope electronique les pheno-

menes L.E. et on observa des cellules L. E. typiques, des
rosettes et des masses de Hargraves isolees. On identifia
deux types de cellules L.E. differant entre elles par la
structure de la masse incluse; il pourrait s'agir ici de
deux phases formatives.

Microscopia electr6nica del fen6meno L.E. Descripcion de
la celula L.E. y de la masa L.E.

SUMMARIO
Se examin6 bajo el microscopio electr6nico el fen6-

meno L.E. y se observaron celulas L.E. tipicas, rosetas y
masas de Hargraves aisladas. Se identificaron dos tipos de
celulas L.E. diferiendo entre si por la estructura de la
masa incluida; se puede tratar aqui de dos fases forma-
tivas.
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