
Acta Dermatovener (Stockholm) 59: 427-433. 1979 

lMMUNOFLUORESCENT AND ELECTRON-MICROSCOPE FINDINGS 

JN THE UNINVOLYED SKIN OF PATIENTS WITH SYSTEMIC 

LUPUS ERYTHEMATOSUS 

Sima Halevy. Mina Ben-Bassal, Henry Joshua. Bilha Hazaz 

and Eleasar J. Feuerman 

Depanme111 of Derma10/ogy, Electron-Microscopic U11i1 of the J. Casper Deparrmelll of Pathology. and the Clinical 

Laboratory. Beili11.w11 \ledical Center. Pernh Tiqrn. Tel A,'il' U11frersi11· Sackler School of Medicine. Israel 

Abstract. Specimens of uninvolved skin of 20 patient� 
with �ystemic lupus erythematosus (SLEJ were studied 
using a direct immunofluore�cent technique (IF) and the 
electron microscope (EM). EM examination revealed dc­
posits of electron-dense material below the basal mem­
brane, among collagen fibers in the derrnis and in the walls 
of dermal blood vessels. The direct IF technique revealed 
granular "band" deposition of immunoglobulins and com­
plement at the dermo-epidermaljunction as well as granu­
lar deposition in the walls of blood vessels. There was 
close correlation between the IF and EM findings. It was 
concluded that the EM is of particular value in precisely 
delineating the location and uhrastructural pattem of skin 
deposits. The IF technique is not limited in relation to the 
size of area which can be studied and makes it possible 10 
identify the specific immune frnctions present. It is 
suggested that these two methods are mutually com­
plementary in providing information conceming the de­
position of immunoglobulins taking place in the unin­
volved �kin of SLE patient�. 
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fluorescence; Electron microscope; Unin­
volved skin 

It has been demonstrated that in systemic lupus 

erythematosus (SLE). immune complexes are de­

posited in the blood vessels of various organs (31. 

40) and aJso in the skin. which has been found 10 be

lhe mos1 frequently involved organ (25). It has

further been shown that the deposition of immune

complexes in clinically uninvolved skin at the der­

mo-epiderrnal (D-E) junction is characteristic of

and diagnostic for SLE (4, 5. 16).

Il was the aim of the present study to examine the 

immunc deposits in uninvolved skin of SLE pa­
tients by using both a dirccl immunofluorescent (IF) 

technique and the electron microscope (EM) in or­

der lo evaluate the two methods. 

MATERIALS AND METHODS 

The patient material comprised 20 patients ( 19 females, 
one male), with an age range from 20 10 66 years who had 
been diagnosed as suffering from SLE on the basis of the 
criteria established by the American Rheumatism As­
sociation (6). and who were under observation in an out­
patient department. Among these. 11 patients were receiv­
ing systemic steroids and 3 received combined therapy 
with lmuran and steroids. lmpaired rena! function was 
found in 5 patients. in 3 of whom rena! biopsy was per­
formed with the following findings: mesangial lupus 
nephritis in one: diffuse proliferative glomerulonephriti� 
in one: and membrano-proliferative glomerulonephritis in 
one. Skin biopsy samples were obtained from a clinically 
uninvolved area located in the distal extensor part of the 
arm, by using a 4-5 mm skin punch. with local anesthesia 
effectuated by a 2 % esracaine solution. One-half of the 
biopsy specimen obtained was studied using immuno­
fluorescent (IF) technique and the other by electron mic­
roscope (EM). 

Direc1 IF exami11a1io11 

The �pccimens intended for study by IF technique were 
immediately frozen with "Cryokwik" (fluorinated hyd­
rocarbons) and stored at -90°C until used. Sections 4 µ,m 
thick were cut on an l.E.S. microtome at -24°C. Prior to 
staining with fluorescein-labelled antibody reagents the 
sections were washed in phosphate-buffered saline at pH 
7.2 to remove any unbound globulins. A drop of the ap­
propriate fluorescent-labelled antibody reagent was 
placed on the sections, which were then incubated in a 
moist chamber at room temperature for 30 min. The sec­
tions were washed and mounted under a glass cover-slip 
with bufTered 10% glycerol. The fluorescent-labelled an­
tisera used (obtained from Hyland Laboratories, Califor­
nia) included monospecific antisera to human JgG, IgM. 

lgA, C3' and fibrinogen. Their fluorescein/protein ratios 
and specific antibody concentrations are listed in Table I. 
The conjugates were diluted as follows: lgG, I: 20; 
/3,c/3,a. l: 20; lgA, I: 20: lgM. I: 15; fibrinogcn. I: 20. 
Thesc dilutions were found optimal for minimized non­
specific staining. IF controls consisted of sections treated 
with unlabelled antisera and then with the respective label-
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Table I. F/11orescein/pro1ei11 ralios and a111ibody co11ce111ra1io11l of a111i-/r11111a11 c1111isera 

Fluorescein/protein ratio 
Weight ratiob 

Molar ratio 
Specific antibody concentration' 

0 Goat origin. 
1 Measured as µ,g/mg.
< Measured as mg/ml. 
d Rabbit origin. lot no. 2108 M002 A,. 

lgG" 

7.4 
3.0 

1.2 

lgM0 

6.4 
2.6 
2.3 

led antibody to demonstrate specific inhibition. Auores­
cence of immune deposits (not including a finding of fib­
rinogen alone) was expressed in three degrees of strength 
from+ to +-,.+ . 

EM examination 

The skin specimens were double-fixed in 2 % glutaral­
dehyde and I% osmium tetroxide, dehydrated and em­
bedded in flat Epon blocks. Sections I µ.m thick were 
stained with toluidinc blue for screening. After selection 
of appropriate areas under the light microscope, ultra-thin 
sections were cut. double-stained with uranyl acetate and 
lead citrate. and examined with a Philips 300 electron 
microscope. In every case several sections of each of at 
least five blocks were studied. The amount of deposit was 
graded as minimal (+).moderate ( + +) or massive ( + + + ). 
minimal being defined as I or 2 minute dcposits appcaring 
in only I or 2 blocks. moderate as several small deposits 
appearing in all sections below the epidermi� and some­
times among the dermal collagen fibers, and massive as 
numerous small and large deposits appearing below thc 
epidermis and among dermal collagen fibers. 

RESULTS 

Direct JF examination 

lmmune deposits were found in two locations: 

(a) "band" deposition at the D-E junction in 18

patients (90%) (Fig. I). and (b) deposition in the

walls of the dermal blood vessels in 3 patients

(15%). In the latter 3 cases there werc immune

deposits at both si tes. In 2 patients no immune

deposits were seen. In all cases 1mmune deposits

had a granular pattem. In 15 patients the tluores­

cence at thc D-E junction was strong ( + + or + + +) 

and in 3 patients it was weak ( +) (Table ro. lgG

showed the strongest tluorescence and was aJso the

immunoglobulin most commonly found at the D-E
junction, whereas lgA was the least commonly

found immunoglobulin. The distribution of immune

deposits found at the D-E junction is illustrated in

Table lll. Seven patients had immunoglobulins

only: 4 patients had immunoglobulins +C' 3: 5 pa-

Act11 Dermmm•ener ( Stockholm J 59 

lgA" 

8.0 
3.3 
2.2 

8.1 
3.3 
2.0 

Fibrinogen 

Unspecified 
Unspecitied 
U nspecified 

tients had immunoglobulins + fibrinogen: and 2 pa­

tients had immunoglobulins +C' 3 + fibrinogen. The 

distribution of immune deposits found in wall of 

dermal blood vessels (3 patients) is illustrated in 

Table IV. One patient had immunoglobulins alonc 

and 2 patients had immunoglobulins + fibrinogen. 

EM examination 

In all specimens examined the basal membrane 

(BM) was seen to be thickened at the D-E junction. 

In 17 patients (85 %) there were cxtracellular de­

posits of electron-dense material (EDM) under the 

BM with occasional downward infiltration among 

the collagen fibers of the dermis. At the BM itself. 

Table Il. lmm1111e deposils in u11inrnh·ed skin of 20 
SLE paliellls as de1ermi11ed by IF and EM examina­
tion 

EM 
IF Below 8.M. 
D-E and among 

Patients junction collagen fibers 

...... ++ 
2 -+ + 
3 ++ ++ 
4 ++ +-

5 ++ + 
6 + ++
7 
8 --+ -,.-+
9 + ++

10 +
11 +++ ++ 
12 ++ -+ 

13 +++ ++ 
14 ++ ++ 

15 +++ --r+ 
16 ++ + 
17 ++ + 

18 +++ -'-+ 
19 
20 --,.+ ++-'-

Total positive 18/20 (90%) 17/20 ( 85 %) 
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Fig. I. Granular deposition of f3 1cf3 1a at the D-Ejunction 
of uninvolved skin. x 160. 

Fig. 2. Multiple deposits of EDM below the basal mem­

brane (/arge arrows). The basal membrane is thickened 
(small arrows). x 13 600. 
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Table 111. /1111111111e depm,if!> ar 1/,e D-Ej1111c1io11 

Fibri-
Patient lgG lgM lgA /3,C/3,a nogen 

I X X 

2 X 

3 X X X 

4 X X X X 

5 X X 

6 X X X 

7 
8" X X X X 

9 X X 

10 X 

11 X X 

12 X 

13 X X 

14 X X 

15" X X X X 

16 X X X 

17 X X 

18" X X X 

19 
20 X X X X 

Total 17 11 5 6 7 

" lmmune deposits present also in walls of dermal blood 
vessels. 

however. no deposits were seen (Fig. 2). In 3 pa-
tients the deposits were massive ( + + + ). in 10, •
moderate(+,) and in 4, minimal (+) (Table Il). 
These sub-epidermal deposits were seen as sepa­
rate, i1Tegular masses of varying size rather than as 
band-like formations. In 3 patients no EDM wal> 
found below the BM; in 2 of these the IF examina­
tion was also negative and in one. minute amounts 
of lgG were seen depo�ited at the D-E junction. 
EDM was found in the walls of clermal blood ves­
sels in only 3 patients. all of whom showed EDM 
below the BM and among the dermal collagen fib­
ers. It is of note, however, that of these 3 patients. 
in only one had the IF technique shown deposits in 
the walls of the blood vessels. 

In the walls of the blood vessels. EDM was not 

Table IV. lmm1111e deposirs in ll'Gifa of demwl 
blood ,·eHels 

Fibri-
Patient lgG lgM lgA /3,C/3,a nogen 

8 X X 
X 

15 X X X X 

18 X X 

Total 3 3 0 2 
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Fig. 3. ·•Finger-prim·· organized deposits in the upper 
dermis (arrOll'S). X26 000. 

secn arranged in a complete circle but as separate 
masses. In 2 patients "organized" deposits were 
found, seen as a symmetrical arrangement of paral­
lel bands appearing periodically in a straight or con­
centric pattem of altemately dark and light areas 

(Fig. 3). In 4 patients within the cytoplasm of the 
endothelial cells of capillaries and arterioles there 
were tubular structures. 200-250 Å in diameter 
which resembled .. myxo-virus like particles" (in­
tracytoplasmic microtubular inclusions) (Fig. 4). 

DISCUSSION 

Studies of skin taken from patients with SLE have 
�hown immunoglobulins and complement to be 
present in three different areas: as a ··band'' deposi­
tion at the D-E junction of both involved and unin­
volved skin {lupus band test) (2. 4, 1- 32. 33. 36. 37), 
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in the walls of blood vessels (9), and in the connec­
tive tissue of sub-epidermal papillae (39). A positive 

lupus band test (LBT) in uninvolved skin has come 
to be considered specific and diagnostic for SLE (4, 
5, 16), having been found in 50-60% (32, 37. 38) of 
SLE patients, but immune deposits in the walls of 
blood vessels and in the sub-epidermal papillae are 

less specific for SLE (9, 39). EM studies performed 
by Grishman & Churg (15) showed EDM in the 
un involved skin of SLE patients below the BM, 
among collagen fibers, and in the walls of blood 
vessels; the EDM was considered to resemble the 
wire-loop lesions present in glomeruli and extra­

glomerular blood vessels ( 11, 13, 22). Lambert et al. 
(24) carried out a comparative study of the histo­
immunological and ultra-structural findings of heal­
thy and pathological skin in lupus erythematosus,
but their findings were inconclusive.

1t was the aim of this study to compare the find­
ings obtained using IF and EM for the examination 
of uninvolved skin of SLE patients. thereby 

evaluating the accuracy, advantages and drawbacks 
of each method. Whereas IF technique revealed 
immune deposits in two main locations (D-E junc­
tion and walls of blood vessels), the EM examina­
tion showed such deposits to be present in three 
difforent areas (below the BM, among collagen fi­
bers of the dennis. in walls of blood vessels). The 

Fig. 4. Two aggregates of 
''myxovirus-like particles" 
within the cytoplasm of an 
endothelial cell (arrows) 
X40000. 

presence of EDM below the BM and among the 
collagen fibers of the dermis (in 17 of 20 patients) 

was, however, closely correlated with the "band" 
deposition at the D-E junction detected by TF 
examination ( 18 of 20 patients). 

EM examination made it possible to identify even 
minute deposits and also to determine with preci­
sion their location and ultrastructural pattem. De­
posits at the D-E junction which by IF techniquc 
appeared as a continuous granular band, were seen 
by EM examination to be separate masses varying 
in size. EM examination was able to establish that 
no deposits were located in the BM itself, a fäet 
which could not be demonstrated by the IF 
technique. With the IF technique. in contrast, it was 
possible to identify the various immune fractions 
deposited in the skin, which included lgG, lgM, 
IgA, fibrinogen and Ca'. In both the IF and EM

examinations deposits were much less commonly 
found in the walls of blood vessels than at the other 
sites, as has been reported by other authors as well 
(3, 8, 21, 36). The IF was positive in the walls of 
blood vessels only in patients with a positive LBT. 
There was no correlation between the [f and EM 
findings as concerns deposits in the blood vessel 
walls, possibly due to the limited amount of tissue 
which can be studied by the EM as compared with 
that which can be studied by the IF technique. 
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'"Organized deposits"'. detected by us in the skin 
of only 2 patients. were regarded by Grishman ( 15) 
as a quite characteristic f inding in SLE, having been 
observed in involved and uninvolved skin ( 15), kid­
ney (10, 12) heart, spleen, and joint capsule ( 14). 

lntra-cytoplasmic microtubular inclusions 
(lCMl). found by us in 4 patients. are not specific 

for SLE and have been demonstrated in the affected 

tissues of other pathological processes, pa11icularly 

collagen diseases, including dermatomyositis (20, 

26, 30), discoid LE (19), progressive systemic 
sclerosis, Sjögren syndrome (26, 35) and epithelial 
tumors (27). ln SLE they have been demonstrated 
to be present in involved and uninvolved skin (17, 
23, 28, 29) and in rena] lesions ( 18, 26). A rise in the 
incidence of ICMI was observed in SLE patients 
showing activation of the disease and after ultra­
violet irradiation of the skin (l ). In this respect it is 

of interest that of the 4 patients in whom ICMI were 
found in our study. 2 showed disease activation. 
Despite the resemblance of ICMI to the nucleo-cap­

side of para-myxovirus. most investigators suggest 
that ICMI represents a cellular reaction production 

rather than being the pathogenetic factor itself (I. 
34). 

On the basis of this study, it is suggested that the 
combined use of both immunofluorescent and elec­

tron-microscope techniques can be valuable not 
only as a diagnostic test but also in helping us to 
clarify thc pathological processes caking place in 
SLE. 
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