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Ah.fira('[. In 16 patients with systemic lupu� 
erythemato,us, blood vc,,els in the alTccted region of the 
skin wcre examined regarding localiwtion of immune 
complexe,. Dcpo,ition of lgG. lgA. lgM, lgE. ,81C and 
fibrin in the ve�,el wall, was more frequemly obsened in 
intramural and perivascular ,itc, than in intima I sites. lgM 
and fibrin were u,ually detected in intramural sites only. 
In large caliber arterie� of the ,1-.m the intima "as the main 
sitc of deposition of immunc reactants, wherea,. in 
small-calibcr ve,,cls. including capillaries. immune reac­
tant:, wen:: more often found in intramural and perivascu­
lar ,ites. 

Key 11·ord.1: Cutaneou, blo(XI vcssel: lmmunoreactant: 
SLE: lmmunofluoresccnce study 

The dcrmal-epidermal junction has con�titutcd a 

favoritc �ite for immunofluorescence �tudies on af­
fected sl-..in in patient:, �ith -,ystemic lupus eryther­
matosu� (SLE). I o our knowletlgc.:. only a fev. im­
munotluore,,cence ,tudie, havc been publi,hed 

concerning ve,,els in SLE ,kin le,ions (I. 2). 

The prc'ient ,tudy conccrns thc depo-;ition or var­
iou� immunoglobulin�. f31C. and fibrin in blood \CS· 

scl, of SLE skin lesions. 16 patients with SLE were 

ime:.tigated with thc direct immunotluore:,cencc 

techniquc. The findings obtained are prcsentcd in 

compari,on with tho�e obtained by fight micro­

scopy. 

MATERIALS AND METHODS 

Biop,ie; were taken from skin lesions in 16 patienh with 
SLE. Thl! main dinical laborator)' findings in thcse pa­
tients are summarized in Table I. According to the diag­
nostic criteria ror SLE established by the American 
Rhcumati,m Association. a diagnosi, of SLE wa'i con­
firmed in 15 and probablc in I of these 16 pauents. 

Biopsic-, samples obtained wcre each divided into two 
parts: one wa, fixed in 10c; formalin for hemato,ylin-
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eosin (H & E) staining and thc other "a' froLen in dry 
icc-acetone for subsequcnt immunonuorcscencc studies. 
The frozen materials "ere stored at - �O "C until 4-5 µm 
sections wcre prcpared using a cryostat. The sections 
we re placed on non-fluorescent ,lides and allowed to air­
d I) for 15 min. After washing 3-4 time, in 0.005 '.\1 phos­
phate-bulTered saline (PBS) at pH 7.2, for 5 min cach, 
,ection, were allowed to react with nuore,cein 
isothiocyanate (FITC) labeled antiserum in a moist 
chamber at room tcmperature for 30 min. Specimens wcre 
then washed 3 timcs for 5 min each in PBS. before scaling 
in glycerin buffer for observation under a fluorescence 
microscope (Chiyoda. Japan). 1-ujichrome ASA 100 film 
(Fuji Film. Japan) wa� u�ed for microphotogmphy. Sec­
tion, were ,tained with H & E as �oon a, t1uore,cencc was 
meawrable. The immunonuore,cence finding, werc com­
pared with thosc obtained by light micro,copy. 

Co,1j118wes 

FITC-labeled anti human lgG. lgA. lgM and {31C 
(Behringwerke. West Germany) and FITC-labeled anti­
humun lgE ,m<l fib.-in (1-l ) )and. USA) were cach dilutcd 
10-20 fold before usc. Thcsc conjugate, had the following
charncteri,tics. Rabbit anti-human IgG: protein concen­
tration {PC), 6.1 mg/ml: fluorescein to protein (F/P) ratio.
3.0: rabbit anti-human lgA: PC. 10.8 mg/ml: F/P ratio. 1.7:
rabbit anti-human lgM: PC l'.!.3 mg/ml: F/P ratio. I. I:
rabbit anti-human /3IC: PC. �.3 mg/ml: F/P ratio. 1.1: goat
anti-human lgE: PC. 10.7: F/P ratio. 3.0: rabbit anti-hu­
man fibrin: PC. 6.7 mg/ml: F/P ratio 4. 7.

The blocking tc,t was used 10 ascertain thc 5pecificity 
of the,e FITC-labeled anti�era. Unlabeled anti,era u,ed in 
this test wcre the product, of the same manufacturcr as 
thc labeled antisera and were diluted 2-5 fold before use. 
In thc test it wa:, a, certained that fluore�cence was extin­
gui,hcd with anti,era of the same class and that no extinc­
tion or attenuation of nuorescence occurred "ith com­
binations of anti sen, of dilTerent classe,. 

RESUL TS 

For the purposc� ofthe present study. blood ve,\els 
in the dermis and subcutancous ti-;sue were clas-
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Table I. The mai11 cli11ical j111di11gs <f 16 cases of SLE 

F=fcmale; M=male: ESR=er}throqte sedimentation reaction: LE,,,lupu� crythemato�u�: ANF=anti-nuclear factor: 
y-gl=y-globulin

Case No. I 2 3 
Age (y.) 36 14 25 

Sex F F F 
Fever(°C) 38.4 38 40 
ESR (I h) 47 20 85 

LE cell + + T 

ANF I: 512 I: 16 I: 512 
y-gl (g/dl) 1.9 2.0 :!.7 
Protcinuria ± ± + 

9 10 Il 

Age (y.) 19 15 37 
Sex F F F 
Fever ( °C) 38 37 38 
ESR (I hl 40 70 �6 
LE cell + ...

ANF I: 128 I: 31 
y-gl (g/dll 2.8 2.1 2.4 
Proteinuria ++ 

�ified into :? type�. small and large. The small type 
was defined as comprising arteriolac and vcnules 
including capillaries. while the latter type comprised 
arteries and veins. which were thicker in caliber 
than the former. 

In these blood vessels. immune reactants were 

ordinarily <lepositcd in a fine or coar\e grnnular 
pattem. Thcy were occasionally found forming a 

4 5 6 7 8 
3 I 14 28 33 26 
F F r F F 
39 36 38 38 38 
43 2 �:! 7c, 58 

+ + 
l :64 l: 32 I: 256 I :64 
1.7 1.3 0.7 1.7 2.4 
+ ++ ± " 

12 13 14 ·15 16 
15 ,1 25 36 48 
� F I- F F 
39 38 38 38 40 
121 14 51 15 85 
... + 

I: 16 I: 256 
2.5 1.3 2.4 1.3 2.5 
± :t + 

homogeneou5 pattcm. lying beneath the en­

dotheliu m al site� of probable thrombus or en­
dothelial damage. The pattern of nuore�cencc in 
vessel walls was classitied topogrnphically into in­
timal. intramural. and pcriva�cular. The result� ob­

tained are summarized in Tables Il and 111. 
Table Il depict� the relationship between the 

location and clas� of immune reactant� in blood 

Table 11. Relation�hip het11·ee11 1·asnt!ar locali::a1io11 and i1111111111oreacTa111.1 

lmmunoreac1ant� 

Vascular localization 

Intima! 
lnlramural 
Pe,iva�cular 

lgG 

30 

10 
5 

" Numbcr of positive case,. 

lgA 

J 
10 
4 

lgM 

4 
15 
9 

lgE 

2 
6 
2 

f3IC 

I 
8 
8 

Fibrin 

5 
13 
10 

Tablc 111. Re!Mirmsl,ip be1wee11 caliher 1f c11twIeo11v 1·e1sd1 and rnscular locali::ation il FITC­

labeled c1111itera 

Large r artery 
Larger vein 
Smaller ves�els including 
capillaries 

" Number of positive ca�e,. 

Ac la Dc·rmatm c·ner f.\1od,l,olm1 6/ 

No. of 
case, 
cxamined 

7 
7 

16 

Va�cular localill!tion of FITC-labeled antisera 

Intima! 

3" 

4 

7 

lntramural 

I 

4 

16 

Perivascular 

0 
I 

13 



Fig. I. IF positive finding of fibrin in wall of aneriole of 
lowcr <.lem,is (case 14. foot. x 100). 
Fig. 2. Higher magnification of arteriole shown in Fig. I 
(H & E ,tains). Cellular prolifcmtion of intima and media 
(the ,ame !>ection as Fig. I. x :!00). 
Fif?. 3. IF positive finding of lgG !>een in the nuclei of 
endothelial cells and portion of thc media (ca,c 14. foot, 
X 200). 

vesseh. The immune reactanh were more often 

detccted in intramural and pcrivascular area� than 

in intimal sites. lgM and fibrin. in particular. were 

often found in intramural sitcs. 

Table 111 shows the relationship between the :.ites 

of dcpo�ition of immune reactants in blood vessels 
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Fig. 4. Finding after H & E ,taining of aneriole sho"n in 
Fig. 3. Marked ccllular prolifcration of intima and media 
(the same section as Fig. 3. X200). 
Fig. 5. IF positive finding of J31C in aneriole (A) (arrows) 
and venule (V) of lower dermis (case 9. hand. x 200). 
Fig. 6. Finding after H & E staining of ancriole (prolifera­
tion of intima) and venule (panphlebitis) ,hown in Fig. � 
(thc �ame section as Fig. 5. x200). 

and the size of the ve:,sel,. In small vessels. includ­

ing capillaries. nuoresccnce was dctected more fre­

quently al intramural or perivascular sites: whereas 

in larger ves els nuorescence was present mainly 

in intimal locations (positive in 3 of 7 cases). In one 

of these the deposition of immune reactants extend-
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ed into the intramural region ( Fig. I). In these 3 

cases the light-microscope findings (H & E stain) 

revealed pronounced intima! cellular hypertrophy. 
and mild proliferation of myogenic cells in thc media 
( Fig. 2). In 2 of these cases thcre was thrombus 

formation and in I. deposition of lgG in the nuclei 
of proliferating cells in the media (Fig. 3) and thi:s 

H & E stains showed the marked cellular prolifera­

tion of intima and media (Fig. 4). 

In large veins. fluorescencc v.as detectcd at inti­

ma! or intramural site� in 4 of 7 cases. In one of 
thc�e case;, nuorescence was abo seen in the 

peri \ ascular region ( Fig. 5). Light-microscopy (H & 

E stains) showed a marked cellular prolifcration in 

the intima and media. with disruption of vascular 
architecture. i.e .. a picture of panphlebiti,; (Fig. 6). 

In small veins. fluorcscence was Iocated at inti­

ma! sites in 7. intramural sites in 16. and perivascu­

lar ;,ites in 13 of 16 patient;,. This ;,hows that 

fluore;,cencc b more frequently detected in the in­
tramural or perivascular sites of small ves\els than 

in large ves�els. It wa� difficult to distinguish be­

tween arterics and vcins by obscrving H & E 

stained specimens. bccau�e of the marked cnlarge­
mcnt and proliferation of cells in vessel walls in 

these cases. Pronounced infiltration by neutrophils 
and mononuclear cell, into the perivascular region 

\\ a� also observed. as werc occasional fibrin 

thromhi. 

DISCUSSION 

Fluorescence in the supe1ficial blood vcs�els of 

cutaneous lc�ions associated "ith SLE di!,,plays a 

homogenou!> pattern at intima) !>ite� and a granular 

pattern at intramural and perivascular sitcs (I). 

In our pre!,,ent study. 16 case, of SLE showed 

that the patterns of fluorcscence in blood ve,�els of 

thc dermis and of subcutaneous tissue werc general­

ly fine granular or coarse granular. Such pattern� 
\\Crc detected in intimal. intramural and perivascu­
lar locations. In probably damaged areas. a 
homogeneous pattern was ob�erved al endothelial 
and �ubendothelial site,. Of the three different im­

munc reactant deposition site�. intima) deposition 

was less common than intramural or periva!>cular 
deposition. This is obvious from Table Il of the 

preceding �ection. The intima \\ll', the main location 

of immune rcactant� (3 of 7 ca;,cs) in !arge arterie� 
(1-'ig. I). Thcsc large a1ierie� wcre found in the 
lower layer of the dcrmis and in subcutancous ti;,-

Aclo /Jermato1·t111t•r fStocÅho/mJ 6/ 

,ue. Light micro,copically. they exhibited the 
marked proliferation of endothelial celb ( Fig. 2). 

In large veins, fluorescence was more frequently 

dctected at intramural sites (4 of 7 cascs) than in 
large artcries. In onc of thesc case;, fluorescence 
was observed in the perivascular region (Fig. 5). 

Light microscopy of these veins revealed a pic­

ture of panphlebitis with markcd cellular prolifcra­

tion of intima and media (Fig. 6). 

In small vesscl;,', including capillaries. fluore�­

cence was more often locatcd in intrnmural or 

perivascular sites than in large vessels. Light mi­

croscopically. these small vessels were affected by 
vasculitis. with a markcd cellular infiltration of the 

pcrivascular region and. in �omc case!>. formation 
of fibrinou, thrombi. 

Scott & Rowell (4) pointed to a relation�hip exbt­
ing between the accumulation of immunoglobulins 

in cutaneous blood vessel wall and cellular infiltra­
tion of thc perivascular area. They statcd that de­

position of immunoglobulins was frequent in the 

vascular lcsions of various �kin di�eases. with 
marked changes in t i">ue (14 in 17 ca�es ). though 

le," frequent when tissue changes were of mild in­
tensity (3 in 10 cascs). Our stLldy showed the pres­

cnce of /31 C and fibrin in blood vessels of SLE skin 

lcsions. The depm,it� observed here may be consid­
crcd to be immune complexes. Therc is experi­
mental evidence that a major role is played by thc 
lcukocyte as well "" by antigen antibody complexe-. 
and complement in the devclopment of vasculitb 

(5). The leukocytc is induced to phagocytose im­

mune complexes in the intima of vesseb. It release� 

an enzymc which causes tis;,ue damage and is be­

lieved to damagc thc basement membrane and in­

terna! elastic lamina of vcsscl walls (3). lmmunc 

complexe,. accumulated in the intima. ma} be 

graduall) t ransferred from thc �ite of va�cular dam­

age to intramural and perivascular sites. 

Our �tudy �howcd that deposits of immune reac­
tants are often found at intimal -;ites in large ves!>eh. 
and in intramural or perivascular locations in small 

vcssels. This suggests a clo�e relationship betwecn 

the size of vesseb and the ;,ite of immune complex 
depo�ition. The a!>!>Ociated changes ob�erved under 

the light microscopc include thickening of the in­
tima in !arge ves;,cb and marked perivascular cell 

infiltration plus va�culitis \\ ith fibrosis in the small 

vessels. These changes appear 10 result from in­
nammatory reactions caused by the deposition of 
immune reactants in blood ve�sels. 
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