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The finding that dopa and 5-S-cy�teinyldopa 

levcls in the serum retlect the pigmcntation of 

guinea pig� will certainly facilitate studies on pig­
ment metabolism. 

5-S-cysteinyldopa has now for many yean, been 

considered a specific melanocyte amino acid. Dopa 
is formed in many organs v. here it is a precur�or of 
catecholamines. The present findings 011 dopa make 
it likely that the serum levels of this amino acid 

mainly renect melanocyte metabolism-al least in 
pigmented animals. 

Since dopa is rapidly rnetabolized in the body. 

investigations into dopa metabolite� such as 
doparnine may also prove helpful in the study of 

pigment metabolism. 
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Ab.11rac1. The presence of a receptor for C3b in normal 
human oral mucosa was studicd using C3b produced by 
treating normal human serum with cobra venom factor. 
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Cryo�tat sections of normal human oral mucosa were in­
cubated with C3b. followed by a direct immunonuores­
cence technique using monospecific goat-antihuman C3. 
The histologic localization of C3b fluorcscencc was dcter­
mined by fixing cryostat �ections with glutaraldehyde and 
staining with hematoxylin and eo�in. The endothelial cells 
of thc capillaries and smaller vcnules in the oral mucosa 
showed staining by anti-Cl. C3b did not bind 10 the mler­
cellular sub�tance nor lO the bascment rnembrane z.one of 
normal human oral muco,a. Normal human serum treated 
with EDTA was negative. thus indicating tha1 native C3 
did not bind to thc receptor. The endothelial C3b receptor 
of the oral mucosa may have an important function m the 
localization of immune complexes that occur in systcmic 
diseases. as well a� in di�eases restrictcd to the oral mu­
cosa. 

Ke_1· 11·ord�: C3b receptor: Oral muco�a: Endothelial cell 

Direct imrnunonuorescence of oral lesions i� of 

greal diagnostic value in bullous and ulcerativc dis­
ease� involving the oral cavity (4. 5). Finding� of 
immunoglobulins and complement components 
ha, e been interpreted as evidence of immunologic 

pathogenesis mediated either by autoimrnunc an­
tibodies or by immune complexes (I, 2. 6). 

Thyresson et al. (7) reportcd the presence of an 

endothelial C3b receptor in normal human skin. 

Thb endothelial C3b receptor was located in the 
capillaries of the papillary dermis and dermis and on 
the endothelial cells that line the lumina of ar­

terioles and venules. C3b receptor!> were not found 
in the intercellular substance or in the basernent 
membranc zone of normal human epidermis. 

In an effort 10 further investigate normal human 
tissuc for the presence of a similar C3b receptor. 
normal human oral mucosa was examined. 

METHODS 

Tinue. Normal human oral mucosa was obtained from 
healthy patients undergoing elective dental surgical pro­
cedures. The mucosal specimens \\ere immediately snap­
froz:en in liquid nitrogen and stored at -70°C until used. 
Serial cryoMat sections 4 JLm thick were cut fresh each 
working day. No air drying or lixatives were u�ed. 

Preparation of C3b. Fluid-phase C3b was prepared ac­
cordnig 10 1he method of Thyresson ct al. (7). Normal 
human serum wa!> obtained from whole blood of healthy 
donors and was allowed 10 clot at room tcmpera1ure for 60 
min, after which the serum wa� separated by centrifuga­
tion, aliquotcd in 0.1 ml volumes, and stored at -7<J'C. 
until use. All sera had normal levels of total complemen1 
and C3. To produce C3b. a mixture of cobra venom factor 
(I: 2) (Cordis Laboratory. Miami, FL) and normal human 
serum ( I : 2) was allowed 10 reac1 for 30 min at 37'C. The 



Fig. I. Localization of C3b receptor in capillary en­
dothelium of oral mucosa. (Al Section of oral mucosa 
incubated with cobra venom-treated human serum, fol-

pH was then adjusted to between 7. I and 7.3. and the 
material was immediately used on the tissue sections. 

lmn111nofl11orescence. Cryostat sections were inc,ubated 
for 20 min at 25°C, with a source of C3b at pH between 7.1 
and 7.3. The slides were washed for 10 min in phosphate­
buffered saline (PBS), pH 7.2, followed by an addition of 
fluorescein-conjugated anti-C3. After addi!ional washing, 
the slides were mounted with coverslips in IO.% PBS and 
glycerin and were examined the same day. Monöspecific 
fluorescein-conjugated goat anti-C3 (Hyland Laboratory. 
F/P weight ratio 8.3 µ.g/mg. F/P molar ratio 3.4, specific 
antibody concentration, 2.2 mg/ml was used in a dilu­
tion of I : 60. The localization of specific immunofluores­
cence could be directly evaluated by fixing selected 
cryostat sections in 3% glutaraldehyde for 30 min, fol­
lowed by staining with hematoxylin and eosin. Photo­
graphs of the exact same tissue sites were thus ob­
tained utilizing immunofluorescence and tissue sections 
stained with hematoxylin and eosin. 

Microscope. A Leitz Ortholux Il UV-Epiluminator mi­
croscope was u�ed. A UGI (300 to 400 nm) excitor filter 
and (430 nm) barrier filter were used. A 25x fluoride 
water-immersion objective was used for screening. and a 
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lowed by FITC-anti-C3. Arro11· indicates endothelial stain­
ing ( x 500). (B) Same section stained with hematoxylin and 
eosin. Arrow indicates endothelium (X500). 

50x fluoride water-immersion objective was used for 
photographing. 

Buffers. The following buffers were used in the study: 
glucose-gelatin Veronal buffer (gl-gvb�+ 0.075), pH 7 .4. 
for dilution of normal human serum and cobra venom 
factor. and PBS, pH 7.2 to 7.3. was used for the washing 
of tissues as one of the controls and to dilute fluorescein­
conjugated antibody. 

Conrro/s. Phosphate-buffered saline and normal human 
serum treated with 0.01 MEDTA were used as controls. 

RESULTS 

C3b did not bind to the intercellular substance or to 

the basement membrane zone of intact normal hu­

man oral mucosa (Table I). The endothelial cells in 

the capillaries and small venules of the oral mucosa 

showed binding of C3b, which was demonstrated 
by the positive immunofluorescence by anti-C3. 

Fluorescence of the endothelial cells was seen in 

the capillaries (Fig. I Al. The endothelial cell iden-
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Table I. /11111111110.fl11ore.1ce11r llwI1111g <il ,wmwl 
/111ma11 ornl 11111cu.I/I ci/li>r 111c·11b/llio11 1ri//i .1 c·r11111 
1rc•<11ed 11·ii/1 cohra 1 ,·110111 fauor 

Structurc/cell 

lntercellular wb,tance of 
epithelium 

Ba,ement membran«: Lone 
Endothelial cell, of capilla11.:.­
venules 

Neg. 
Neg. 

" Result of �taining "ith goat FITC anti C3 ( I . 60). 

ufication Is demon�trated by comparing the �ecuon 
�tained v.ith anti-C3 (hg. I A) w1th 1he ,amc one 
!,tained with hematoxylin and eosin ( Fig. I Bl. The 
pauern of immunotluorescence con,i!>ted of hncar 
and wavy nuoresccnt !>treak� that appeared lO be 
located on the ,ut face of thc endothelwl cdb. Il 
was not pos�ible by means of an immunofö1orö­
cence hi!>tologic ,tud; to localize the ,taining pre­
ci,ely. Oral rnucosa incubated with normal human 
!>crum treatcd v. ith 0.0 I M EDT A <lid not ,hov. an; 
positive immunonuore�cence with anti-C3. thu, in­
dtcaung that nattve C3 did not bind to the oral 
muco,a. The goat anti-C3 conJugate ,hm\ed no 
bind mg by ibelf to the 1I,,ue, I Tablc: Il). 

DIS( CSSIO� 

Our �tud� of normal human oral mw.:o,a demon­
,tratcd the pre,ence of an endothclial C3b recep­
tor. In an m 1·itro technique. C3b tproduced b> 
treatment of normal human ,crum \\ 1th cobrn ,en­
om faetor) "a, bound 10 the cap11lane, and ,mall 
venules in cryo,tat secuon!\ of normal human ond 

rable 11. C 0/1(/'/// .\/11Cfte1 ,,t illlllllllll!f111un .I( ('Il/ 
1Iai11i11g of 110mwl /111111t111 oral 1111Jc0\C1 b_1 1111ti-C.I 
w e11ahfil/r ri;.111<' lmuling qf C3b- h111 1101 ( 3 

:-Jormal human oral muco,a 
incubated with: 

Normt1I human serum l : -I 
<0.01 M EDTAl 

Pho,phate-buffered ,ahnc 
Normal human ,erum I : -I treated 
11 ith cobra venom fac1u1 

rh 111 lhrn1tlloi·t•11t't f.\tacJ..ltoi111J MJ 

C.,oat FITC 
,inri-C� 
tl: 601 

-, + ---

muco�a. Recently. ThyrC!\'>On et al. (7) reponed the 
pre,ence of a sim ilar endothelial C3b receptor in the 
cap11laries, venules. and arterioles of normal human 
,l..tn. Our ,tu<l> of human oral muco�a had findings 
parallel to tho!\e in normal human skin: {I) the pres­
ence of an endothehal C3b receptor.('.!) no bmdmg 
of C3b by eithcr the intercellular substance or the 
ba�cment membranc zone of norm.il human !\I-in 
and oral muco�a. and (3) no binding of nativc C3. 

We ha, e proposed (7) that the endothchal C3b 
receptor could serve a� the anchor by which im­
mune complc>.e!-> )ocaliLc to the -,urface of en­
dothelial cell�. followed by subsequent release of 
C3a and C5a. with attraction of granulocyte, and 
liberntion of h1,tamine, leading to ti,sue injur1. J'he
same pathogenic event i� likely to occur in thc vc,­
seh of the oral muco!>a in disease:. mediated by 
Immune complexe�. lndirect evidence for such a 

mechani,m i, the report by Ullman & Gorlin (8) of 
po,rcive immunofluore5cence in aphthous stoma­
titi-,. showing lgA. lgM. and C3 in the capillaries 
of oral mucosa. 

We did not lind in I mo binding of C3b to the 
mtercellular substance or basement membrane zone 
of normal human oral mucosa. Thb i, in contra,1 lo 
thc frequcnt finding of 111 vivo depo�ition of C3 in 
thcse locations in variow, bullous and ulcerati1e 
di,ease, of thc oral mucosa. The consistent occur­
rence ofin rn o bound C3 10 the intercellular -,ub­
,tancc and tu the ba,cmt:nl membrane .wnc in bull­
ou, and ulcerat11 e di�cases of th.: oral muco,a 
m1gh1 be cau,ed byt I) the binding of C3b to opened 
�11e, in the,c structure:-. by a preceding di,case 
mechani,m. or (2) the fixation of C3 to immuno­
globultn molecule� alread) bound to the in1ercellu­
la1 ,ub,tance and the ba,ement mt:mbrane (3 l. 

fhe present stud; dcmon,trated an cndothelial 
C3b receptor in thc oral muco�a-a finding !>imilar 
to that prö1ou�ly de:-.cribed for normal human ,kin. 
The endothelial C3b receptor might ,ene a, a bind­
mg ,11e for immune comple;,.c�. which \\ill evoke an 
immunologic re�ponse lcading to fr,sue inJur� . 
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Abstract. A patient with fulminant Mycosis fungoides was 
found to have a very high perceniage of T lymphocytes 
with Fe receptors for lgG and a low percentage of T 
lymphocytes with Fe receptors for lgM. The total number 
of T lymphocytes was normal, but the in vi tro function of 
the lymphocytes was depressed in short-term cultures, 
though not in cultures of 5 days' duration. T lymphocytes 
with Fe receptors for lgG are considered to have suppres­
sor functions, and the immmunological changes in this 
patient may be explained by an increased suppressor cell 
activity. 0ther investigators have proposed that the ab­
norma! lymphocytes in Mycosis fungoides are T helper 
cells. After 1reatmen1 with electron beam and transfer 
factor, our patient developed uraemia due to uric acid 
crystallization in the kidneys. This complication to the 
treatment given seems not to have been reported before. 

Mycosis fungoides is characterized by an infiltra­

tion of lymphocytes in the skin. The cells are most­

ly !arge lymphocytes, immunoblasts, or Sezary 
cells (6). There is reason to believe that the 

'mycosis cell' is derived from the thymus-derived 
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(T) lymphocyte population, and that the T-lympho­

cytes must be T helper lymphocytes characterized

byan Fe receptor for lgM on their surface (2, 7).

We report here our studies on subpopulations of 

T lymphocytes and lymphocyte reactivity in vitro in 

a patient with a fulminant form of Mycosis fun­

goides. 

CASE REPORT 

A 73-year-old man was admitted with a universal 

erythrodermia and an itching eruption of brownish­

red infiltrated patches and tumours. The symptoms 

were of 6 months' duration. The inguinal lymph 

nodes were enlarged, but histological investigation 

of these glands and of bone marrow showed no sign 

of involvement. A skin biopsy confirmed the dia­
gnosis of Mycosis fungoides, stage lll. The patient 

had light crural oedema, but apart from the skin 

changes the clinical findings were normal. Labora­

tory investigations showed a slight increase in the 

erythrocyte sedimentation rate, normal haemoglo­

bin and a normal white blood cell count. The serum 

creatinine content was normal (1.0 mg per 100 ml of 

serum), serum uric acid was 8.4 mg per 100 ml of 
serum. 

The patient was treated with potent steroid oint­

ment, electron beam and transfer factor. Initially. 

he responded well, but a few months later, one 
week after a new course of electron beam therapy, 

he was admitted with uraemia, which apparently 

developed within the course of a few days. Serum 
creatinine was around 20 mg per 100 ml of serum, 
serum uric acid was 24 mg per 100 ml of serum, 

there was polyuria, proteinuria and erythrocyturia. 

The situation deteriorated in spite of treatment, and 

the patient died from bronchopneumonia and 

uraemia. Because of excessive cadaverositas a 

search for uric acid crystals in the kidneys failed. 

lmmunological investigations using our routine 

techniques (4) showed a normal number and per­

centage of T lymphocytes forming rosettes with 

sheep erythrocytes (Table I). However, the percen­

tage of T lymphocytes carrying an Fe receptor for 

lgM was low. Actually, the ratio between these two 

populations was completely reversed at all inves­

tigations. Table Il shows the results of the in vitru 
function of the lymphocytes. In unstimulated cul­

tures the DNA synthesis was high du ring the first 3 
days of culture after which it fel! to normal le vels 

at the 5-day culture. The PHA-stimulated celh 




