
I N T R A E N D O T H E L I A L  I N C L U S I O N S  

L U P U S  E R Y T H E M A T O S U S  

I .  E .  T a r e e v a ,  V .  V .  S e r o v ,  
a n d  L .  A .  K u p r i y a n o v a  

IN SYSTEMIC 

UDC 616.5-002.525.2-031.81-022.6 

An e l e c t r o n - m i c r o s c o p i c  invest igat ion was made of biopsy m a t e r i a l  f rom the kidneys of 10 
pat ients  with sys t emic  lupus e ry thema tesus  with kidney involvement .  In 6 cases  v i rus - l i ke  
inclusions,  f o rm ed  of f i laments  f rom 290 to 800/~ in length and up to 200 .~ in width, were  
found in the endothelial  ce l ls  of the g l o m e r u l a r  cap i l l a r i e s .  No such inclusions were  found 
in r ena l  b iopsy m a t e r i a l  f r o m  20 pat ients  with o rd ina ry  chronic  g lomeru lonephr i t i s .  

The poss ib i l i t yo f  the v i ra l  et iology of s y s t e m i c  lupus e ry thematosus  (fiLE) is at  p r e sen t  being debated 
v igorous ly .  The v i rus  theory could explain changes in the antigenic s t ruc tu re  of the nuc lear  components of 
the cell  and the fo rmat ion  of a v i rus  DNA-- pro te in  compIex.  

Invest igat ions into the v i rus  etiology of SLE were  spasmod ic  until the end of the 1960s. In 1966, 
Mel lors  and Huang [13] found v i ru s - l i ke  inclusions during e l e c t r o n - m i c r o s c o p i c  invest igat ion of the kidneys 
of NZB/NZW mice  with a lupoid syndrome .  In 1968, F r e s c o  [4] found numerous  tubular  s t ruc tu res  in the 
kidney t i s sues  of a 5 4 - y e a r - o l d  woman with lupus nephri t is  inside e l ec t ron -dense  deposits  in the basement  
m e m b r a n e  of the g l o m e r u l a r  f i l t e r .  A li t t le l a t e r  tubular  s t r u c t u r e s  were  found inside the g l o m e r u l a r  endo- 
thelial cells of a pat ient  with acute Iupus by GySrkey et  aI .  [7]. In thenex t  4 y e a r s  s i m i l a r  paper s  were  
published in which s t ruc tu res  up to 200-280 A in d i a m e t e r  we re  desc r ibed  in the endothelial cel ls  of the 
cap i l l a r i e s  [2, 5, 15], the pe r i tubu la r  cap i l l a r ies  [14], and in the tubular  epithelium [10] of pat ients  with 
lupus nephri t is  and a lso  in kidney t i s sue  cul tures  f rom pat ients  dying f rom SLE [8]. 

The invest igat ion descr ibed  below was c a r r i e d  out to obtain fu r the r  evidence in this direct ion.  

E X P E R I M E N T A L  M E T H O D  

Biopsy spec imens  f rom the kidney f rom 10 pat ients  with SLE (9 women and 1 man  aged 16-47 years )  
were  invest igated.  The duration of the d isease  var ied  f rom 1 to 5 yea r s  and the cl inical  p ic ture  in 9 of 10 
pat ients  was dominated b y  lesions of the kidneys.  Four  patients  had lupus nephr i t i s  with a nephrotic  
syndrome,  5 patients  had nephri t i s  without a nephrot ic  syndrome,  and 1 patient  had no clinical man i f e s t a -  
tions of kidney damage.  Histological ly the kidney lesions in 3 pa t i en t swered iagnosed  as lupus nephri t i s ,  
in 7 pat ients  as nephri t is  without any c h a r a c t e r i s t i c  his tological  f ea tu res  of SLE (membranous ,  m e m b r a n o -  
p ro l i f e ra t ive ,  o r  f ibroplas t ic ) .  

The control  group consis ted  of biopsy m a t e r i a l  f rom the kidneys of 20 pat ients  with chronic  g lomeru lo -  
nephri t is  (11 men and 9 women), 5 of whom had a nephrot ic  syndrome .  

On histological  invest igat ion of kidney biopsy spec imens  f rom 5 pat ients  membranous  g lomeru loneph-  
r i t i s  was  found, p ro l i f e ra t ive  in 2 pat ients ,  m e m b r a n o - p r o l i f e r a t i v e i n  10, and f ibroplas t ie  in 3 pat ients .  

The m a t e r i a l  f o r  e l e c t r o n - m i c r o s c o p i c  invest igat ion was fixed in 1% buffered osmium te t roxide so lu-  
tion, dehydrated in alcohols  of inc reas ing  concentrat ion,  and embedded in Ara ld i te .  Sections were  cut on 
the LKB u l t ra tome and examined in the UI~MV-100K e lec t ron  m i c r o s c o p e .  
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Fig. I. Glomerular filter of a kidney in SLE: inclusions (1) consisting 
of reticular structures can be seen in the endothelium (EN); BM) base- 

ment membrane; PD) small process of a podocyte (45,000• 

EXPERIMENTAL RESULTS 

In 6 of 10 cases virus-like inclusions formed by filaments from 290-890 A in length and up to 200 
in width, were found in the epithelial cells of the glomeruli of patients with SLE. The filaments were com- 
posed of tubules or chains of osmiophilic granules and they formed reticular structures. The inclusion were 
located in the peripheral part of the cytoplasm and in some cases they were connected with dilated cisterns 
of the smooth endoplasmic reticulum (Fig~ 1); no inclusions were present in the mesangial cells of the 
glomeru la r  and tubular epithelium~ 

The inclusions thus reveaIed were s imi la r  to those descr ibed in the l i te ra ture .  They were s imi la r  
to myxoviruses  or  paramyxovi ruses  in tissue culture.  According to Norton [14], the inclusions in SLE are  
s imi la r  to nucleoprotein bands isolated from myxoviruses  or  paramyxovi ruses .  Kawano et aI. [12] found 
a r ibonucIeoprotein charac te r i s t i c  of RNA-containing v i ruses  in the inclusions; s imilar i ty  between the 
inclusions and RNA-containing vi ruses  is also indicated by the fact that they are  destroyed more  readily 
by r ibonueIease than by deoxyribonuelease.  

MeanwhiIe there were morphological  differences between the inclusions of SLE and v i ruses :  the 
SLE inclusions were much l a rge r  than those associa ted  with myxovirus infection. The diameter  of the 
tubules of the known myxoviruses is 90-180 A whereas  the diameter  of the tubular incIusions in SLE varies  
from 200 to 310 A). The inclusions in SLE are  often connected with the endoplasmic ret iculum, a feature 
uncharac ter i s t ic  of v i ruses .  Evidence against  the virus hypothesis  is given by the failure to isolate viruses  
from the kidney t issue of patients with SLE with inclusions in the endothelium [3, 15]. Some workers  
accordingly consider  that the inclusions a re  a product of the celI response to injury [9, 16], deformed com- 
portent parts  of the cell [15], o r  a manifestat ion of phagocytosis of nucIear  materi 'al by the cells [10, 11]. 
The possibil i ty cannot be ruled out that they a re  a sys tem of mierotubules of the ceil visible during func-  
tional s t r e s s .  
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Regardless of the nature of the inclusions they are sufficiently characterist ic  of SLE and they cor re -  
late with the degree of its activity. For  instance, inclusions were found in all four patients with a lupus 
nephrotie syndrome and in 2 of the 5 patients with active lupus nephritis but they were not found in patients 
with clinically healthy kidneys. Correlation also was found with the histological type of nephritis: inclu- 
sions were found in all 3 patients with lupus nephritis but in only 3 of 7 patients with nephritis and with no 
characterist ic  histological features of SLE. Marked immunofluoreseence of V-globulin was found in all 
patients with inclusions in the kidney tissue. No connection could be found between the inclusions and 
previous treatment with corticosteroids and cytostatics. 

That the virus-like inclusions play a definite role in the development of systemic lupus is confirmed 
by the high specificity of these findings for SLE. In a retrospective assessment of 260 electron micrographs 
of the kidneys, Kawano et al.  [12] found analogous structures in 28 cases: in 25 patients with SLE, in 2 
patients with incompletely confirmed SLE, but only in 1 patient with chronic glomerulonephritis. Blood- 
worth and SheIp [2] observed tubular inclusions in 62% of kidney biopsy specimens in SLE but only in 2.4% 
of kidney biopsy specimens from patients with other diseases; Grausz et al. [6] observed them in 29 of 30 
patients with SLE but in only 1 of 38 patients with other diseases,  and Tisher  et al~ [16] observed them in 
30 of 34 kidney biopsy specimens from patients with lupus nephritis and in only 8 of 190 biopsy specimens 
from patients with other nephropathies. The present writers  found no inclusions in kidney biopsy material 
from any of 20 patients with glomerulonephritis. 

The diagnostic value of these inclusions is confirmed by the observations of Grausz et al. [6], who 
found tubular structures in the intact (clinically and histologically) kidneys of 2 patients with lupus discoides 
(a few years la ter  both developed the typical picture of SLE with nephritis). In  one case described by 
Garancis [5] multiple inclusions were found during biopsy of the kidney of a patient with a diagnosis of 
dermatitis herpetiformis with proteinurea, but la ter  the diagnosis of SLE was confirmed. Admittedly in a 
recent communication, Bari6ty et al.  [1] were more hesitant regarding the specificity of the inclusions for  
SLE. These workers investigated 376 biopsy specimens of the kidneys (material from several Paris 
hospitals) and found inclusions in 89% of specimens from patients with SLE and in 24.5% from patients with 
other nephropathies. The discovery of virus-l ike inclusions in 73% of biopsy specimens from kidneys t rans-  
planted more than 1 year  previously whereas in the early stages af ter  transplantation inclusions were found 
in only 7 of 40 biopsies iS particularly interesting. The discovery of inclusions in transplanted kidneys 
raises the question of the role of ischemia in the genesis of the inclusions in contradistinction to the vi ro-  
logical hypothesis, although there a re  no grounds for  considering that the inclusions in SLE and in t rans-  
planted kidneys are identical, despite their  ul t rastructural  similarity.  
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