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T CIDENCE OF CIRCULATING ANTIBODIES REACTIVE WITH BASAL CELLS OF 

SKIN IN DRUG REACTIONS 

Th. van Joost 

From the DrfJ(irlme111 of Dermntology, Univer1it.1·, of Am,rerdam, Amsterdam, The Ne1/,erlands 

Abstrac,. The indirc�l immunofluorescent (IIF) method 
revealcd t\1c prcsencc of circulating untibodics of 1hc lgG­
class reacti,e with the basal cells of skin in 7 out of 42 
patients wi1h skin drug n:action<. The 1mprcssion was 
gaincd thar the basal cell cytoplasm was the target structurc 
for thcse anubodies, but binding with the basal ccll-mem­
brancs could not be c,cludcd. The findings rcportcd in this 
study may arouse spcculation as to immunological rcactions 
which may play a rote in toxicodermia. 

In the literature there arc very few reports of skin­

reactive antibodies iuduced by drugs. 

By means of the indirect immunofluorescent (I IF) 

method. circulating pemphigus-like an1ibodies were 

found in two cases of toxic epidermal necrolysb (14) 

and in thineen out of twenty cascs with morbilliform 

skin eruptions caused by penicillin (4). 

In a dircct immunofluorescent (Dl F) study the 

occurrencc has bccn reported of immunoglobulin 

(IgG) and complcment confincd tO thc interccllular 

spaces of the lower epidermal region of the lesional 

skin in a patient with a bullous eruption caused by 

phenolphthalein ( 11 ). With the same method thc 
binding of immunoglobulins ( lgG, lgM and lgA) 

and complement /J,A//J,C) 10 the basal cells of 

lesional skin was found in two cases of toxic cpider­

mal necrolysis, due to penicillin and chlorpromazine 

(J 2) respectively. 

l n the present study, sera of patients with various 

skin-drug reactions �erc subjected 10 ITF studies 

pos111,c patch tests or pos111,e pro,ocation 1c:,ts on drugs 
used gave support to thc diagnosis. Control scrn of 10 hcalthy 
tndividuals and 40 persons wi1h ,kin di,eascs othcr than 
drug rcactions \\ere subjected to thc same procedure. The 
sera wcre storcd at - 20°C until use. 

For the 11 F' study thc standard procedure was uscd, as 
pr.:,1ously dc,cnbed 111 detail ( 15). In order 10 detcc1 circulat­
ing skin antibodics. FTC-lubelled monovulent antisera 
directed against lgG. lgM and lgA \\ere uscd. Theo;e sera 
do nol contain antabodies again�t other human plasma 

pro1cins detectable by immunoelectrophoresb. The antisera 
used for preparing thc class-specific conjugates werc ade­
quately adsorbcd in equivalcnce with both hght chain types 
to climinatc antibody activity other thun that directed against 
the Fe-fragment of thc respective immunoglohulin. Staining 
propcrties and spec1ficity of the cla\s-specific conjugatcs 
werc tcsted in direct immunofluoresccnt (Dl F) tests on normal 
and monoclona\ human bone marrow plasmocytcs. using 
seria\ dilutions of thc conjugatc and incident 1llum1nation. 
The scra examined were tcstcd on cryostat scctions (4 11m) 
of guinea pig \ip and normal human skin (blood group 0). 

For DIF study or ,�in scctions (4 ,,m) of the cr}thema1ous 
area of the lesions thc same FTC-labcllcd antisera \\Cre uscd. 
For the loca11on of in vi,o bound complemcnt and for the 
in vitro co 11plcment fixation test only an unlabelled rnbbit 
anticomplemcnt serum was :wai\ablc. A double-laycr tech­
niquc "as consequcntl) uscd. The anticomplement ,erum. 
preparcd by thc Central Lahoratorics of rhc Netherlands 
Red Cross Blood Transfusion Service, Amsterdam. contained 
antibodics agamst Clq. C4, C3 (111A and "'2D) and C5.

The method for thc in vitro complemcnt fixation test 
for circulating skin untibodies (11 F technique) ha, been 
described in previous papers (8. 6). 

co ascertain \\hether in these conditions circulating Characteristit:.f of FTC-labellecl antisera 11sed for de1ec1i11g 

antibodies reactivc with skin constituents are dctect- skin t1111ibodwv mu/ for DIF s111dy of le,io11al .1/..in 

able. When positi,e results "'ere obtained, routine 

Il F tests ror detecting antibodies reactive with othcr 

tissue aotigens wcre performed. In addition to Il F 

tests the Dl F method was used for the investigation 

of lesional skin in four cases. 

MATERIALS AND METHODS 
Sera were collected of 42 patients whosc history and clinical 
manifestations firmly indicated a drug reactioo. Histological 
examination of \esional skin performcd in most cascs was 
compatible with this diagnosis. In some of thc cases exumined 

Batch no. 

Rabbi! anti-human 
lgG/FTC (0 170) 

Goat anti-human 
lgM/FTC (7-171) 

Goat anti-human 
lgAIFTC (6-171) 

Goat anti-rabbit/ 
FTC (3-171) 

F/P 
ratio 

1.10 

1.25 

0.94 

0.90 

Anti-
Protein body 

(mol. eon lent (units/ 
10 3) (mg/ml) ml) 

2.5 1.0 2 

3.0 16.4 4 

2.4 17.8 4 

2.6 1.37 

Work-
ing 
dilution 

I :32 

I :32 

I :32 

I :64 
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The quali1a1ive assay of antibodies (units/ml) was carried 
out in relation to international standard scra. The FTC­
labcllcd antisera were prcpared by Nordic Pharmaceuticals 
and Diagnostics, Tilburg, Holland 

Il F tests for detecting antibodies rcactive with tissuc other 
thnn skin, such as nuclci, thyroid, skcletal muscle, smooth 
muscle, stomach. parictal cells, �upra adrenal gland and 
mitochondria. were pcrformed in the Central Laboratories 
of the Netherlands Red Cross Blood Transfusion Service, 
Dcpartment for Autoimmune Diseascs (Head: Dr Feltkamp). 
Mcthods ror these tests are described in dctail in {5). 

Microscope 

The optical system for blue narrow band excitation {with 
wavelengths between 470 and 490 nm) and epi-illumination 
has bcen extensively described in a prcvious paper (3). 

RESULTS 

For positive results of the IIF studies scc Tablc 111. 

The results of the 11 F tests indicate the presence of 

serum circulating antibodies rcactive with the basal 

cells of thc substrates in 7 out of the 42 patients 

examined. The data on these 7 cases are summarized 

in Table I. Table H summarizes 35 cases with drug 

reactions in which the TIF tests were negative. In 

nonc of the control group sera could basal cell 

antibodoy activity be noted. It is worth noting that 

normal human serum in low dilutions ( < 10) may 

Table I. Data 011 t/11.- 7 investigared patients with 

circulating basal cell amibodies 

In the cases I, Il, IIJ and IV, the diugnosis toxicodermia was 
supported by positive skin reactions on provocation tests 
with the drugs rcspecti,cly mentioned in Table J 

Patients Sex Age Diagnosi5 Drugs uscd 

0 74 Drug reaction Chloram-
{bullous typc) phenicolum 

Il 0 54 Drug reaction Cavergot 
(derma1itis 1ypc) 

111 0 57 Drug react,on Butazolid1n 

IV � 5 

(vasculitis type) 
Drug reaction Penicillin 
(bullous type) 

V � 38 Drug reaction Hygroton 

VI 0 60 
(vasculitis 1ype) 

Drug reac1ion ?a 

VII 0 53 
(toxic. ery1h. 1ype) 

Orug reacuon Salicylates 
(cryth. multiform 
lypc) 

" In case Vi ,arious drugs werc used and the drug or the drugs 
apparently responsible could not be determined. 
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Table IL Data 011 35 cases 111ith toxicodermia in which

negative /IF results were ohtained 

Morbilliform eruptions 
caused by Penicillin 

Unicarial eruptions 
caused hy Salicylatcs 

Fixed drug reaction 
caused by Phenolphthalein 

Vasculitis-type eruptions 
Bullous-typc eruptions 
Lichenoid-typc eruptions 
Other types of skin eruptions 

Number of cases 

5 

4 

I 
3 
5 
3 

14 

show false positive staining of the basal cell cyto­
plasm. Chessboard titrations, however, revealed 

that in higher dilutions of thc sera this non-specific 

staining became negative. The basal cell antibody 

activity was of the lgG type only. The impression 

was gained that thc cytoplasm was the target struc­

ture for these antibodies, but staining of the basal 

cell membranes could not be excluded (Figs. 1 and 2). 

When guinea pig lip was used as the substrate, 

basal cell antibodies were de1ectable in all 7 cases.

Using normal human skin of blood group O (to 

exclude the possibility of demonstrating blood group 

A and B-antibodies), the endpoint titres were lower 

and the phenomenon could be noted in 6 of the 7 
patients. 

Different endpoint titrations performed on two 
sera (I and 111) failed to show any correlation between 

antibody endpoint titres and the clinical individual 

state of the patients. In case III (highest antibody 

titre, see Table 111) 3 months after the lesions had 

spontaneously disappeared, basal cell antibodies 

were no longer detectable. 

In vitro complement fixation tests performed in 2 

cases (I and Hl) rcvcaled a basal cell staining of the 

substrate used (guinea pig lip) in both cases, indicat­

ing the in vitro complement fixing ability of the 

basal cell antibodies in these cases. 

In serum of patient 111. an antibody of the lgA­

class, reactive with the basement membrane zone 
of skin was also demonstrablc (Fig. 3). Unabolished 
staining aftcr blocking tests with two diffcrent sera 

co111aining high titre bullous pemphigoid antibodies, 

indicates that thc lgA antibodies were directed 

against other antigens located in the bascment 
membranc zone than 1hose reactive wiih thc lgG­
lype bullous pemphigoid antibodies. 
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Table 111. Resu/ts of 1/F tests i11 7 cases of toxicodermia with circulating basal cell antibodies 

T = end point titre 

Pat. 
sera 

Il 

111 

IV 

VI 

VII 

Jndirect immunofluorescent (IIF) studies 

Circ. basal cell antibodies Antibod. rcactive with 
of the lgG type other skin constituents 

as nuclei, bas. membr. 
Guinea pig Normal hum. zonc or intcrccllular 
lip skin (bl.gr.0) substance 

Pos. Pos Neg. 
T 256 T 64 

Pos. Pos. Neg 
T 64 T 16 

Pos. Pos. Pos.: circ. antibodies of 
T I 024 T 256 the lgA class reactive 

with bas. membr. zone 
Pos. Pos. Pos.; circ. antibodies of 
T 512 T 128 the lgG class reactive 

with epidermal inter-
cellular substance. 

Pos. Neg. Neg. 
T 64 

Pos. Pos. Neg 
T 128 T 32 

Pos. Pos. Neg. 
T 256 T 32 

Antibod. reactive with 
other tissue antigens 

Neg. 

Neg. 

Pos.; circ. antibodies of the JgG 
class reactive with skeletal 
muscle and mitochondria 

Neg. 

Neg. 

Neg. 

Neg. 

" In this case no antibody activity could be shown against the basal cells of normal human skin (blood group 0) and the 
possibility of blood group antibodies was not excludcd. 

It was of interest thai in higher dilutions of the 

serum (between 64 and 256) in case J, probably due 

to an interference mechanism (2), antibody activity 

(IgG) with the intercellular space of the epidermis 

was also noted. 

Circulating antibodies reactive with other tissue 

amigens. In 6 oul or the 7 cases with basal cell 

antibodies no such antibodies were detectable. In 

the serum of patient lll, however, circulating anti-

bodies reactive with mitochoodria and skeletal 

muscle were demonstrable. 

Results of DIF study. DIF tests in addition to ITF 

tests performed in 4 cases of circulating basal cell 

antibodies revealed only in one case (III) a basal cell 

staining (cytoplasm and/or cell membrane) in vivo 

in 1he ery1bema1ous area of the skin lesion (Fig. 4). 

In the same case a granular complement staining 

was noted, but was confined to the lower part of the 

Fig. i. !IF technique (TgG/FTC). Serum 

dilution 32. Substrate: guinea pig lip. Note 

the bright staining of the basal cells. No 
staining is visible of either thc epidermal 
intercellular substance or of the basement 
membrane zonc. The arrow poinls to the 

positive staining of the basal cells of the hair 
folliclcs (waler immersion 22, obj. 10). 
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FiK- :!. Il F techrnquc. Serum or patient I Il (d1lu11on 32). 

Sub,trate: guinea pig hp (lgG f-CT staining). 1otc 1te bright 
fluorc,cence of thc b,ts:tl cells (w.itcr immersion 50, ohj. 10). 

basal cell layer. In this case and a!so in case V immu­

noglobulin-complement depo�its could be detected 
focally in the upper dermal vcssel �alls. 

Serum levets of i111111u11oglo/J11/i11s. lmmunoclcctro­

phorcsis of the seven positive scrn revealcd an 

Fig. 3. llF techniquc. Serum of patient 111 (dilution 32). 

Substrntc: guinea pig lip (lgA FTC staining). In thc same 
serum an antibod) or the lgA type \\as demonstrably reactive 
with the basement membrane zone (orroll') (\\ater immersion 
50. obj. 10). 
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clcvated lgG lcvel in one case only. (llI) ln the 
rcmaining cascs occurrence of circulating basal cell 
antibodies \\as not reflected by elevated lgG levets 

in the sera. 

DISCUSSTON 

It has been postulated in previous papers (2. 12) 

that some drugs or degradation products of drugs 
may have a strong affinity for substance located in 

thc intercellular spaces or the basal cells or 011 the 
surf.tces of the basal cell� of human epidermis. The 
findings in this stLJdy may be compatible wilh this 
hypothcsis and may indicaie that some drugs 
participate in thc formi11g of immunogcns (haptene 
skin complcxcs) at the sitcs of the basal cells, which 
can result in circulating antibodics ,,ith cross­

rcactivity to basal cells of normal human skin. It 
is known that immuni7ation with chemicals results 
not only in antibodies dirccted against thc chemical. 
but also against carrier proteins (I). The e>.act 

localization of the target antigens (cytoplasm and,or 
cell rnembrane) and thcir nature could not be 
clucidated in this study. lf the cell membrancs arc 

responsible. the possibility may exist that actino­
mycin-like substances are the antigenie component 

(7). 
I 11 the serum of patient 111, bes ides two different 

types of ski11-reactive antibodies. mitochondrial 

antibodies and skeletal muscle antibodies \\Cre 
noted. In this case there was no evidencc for existencc 
ol' 111y<1sthcnia gravis, thymoma. primary biliary 
cirrhosis or active hepatitis. From thc literature it 
�eems possible that some drugs induce m itochondrial 

Fig. 4. 01 F tcchnique (lgG/FTC). Erythcmatous area of thc 
lesion (patient 111 ). ote the staining or the basal cells 
(mcmbrane and or cytoplasm). Dermis shows non-specific 
fluorescence. Thi� isa common phenomenon in inflammatory 
skin (water immcrsion, 50, obj, 10). 



antibodies (9). The skeletal rnuscle antibodies were 

of lhe so-called Zebra-type with alternating muscle 

fibrc fluorescence (personal communications with 
Dr T. E. W. Feltkamp). This type of antibody 

has so far been described in sera of rnice, experi­
mentally treated with o:-methyl-dopa and chlor· 
thalidone (J 3). 

In the majority of the cases-35-with drug reac­

tions examined, and in the control sera, we failed 

to detect basal cell antibodies. In this respect it is 

acceptable that only in some drug reactions and 

under certain circumstances are basal cell antibodies 

detectable. 
In vivo bound IgG and complement at the sites 

of the basal cells was noted in one case. The fact 

that routine light-microscopy revealed laterations 
of the basal cells in Lhis case but also in other cases 

with circulating basal cell antibodies examined, may 

arouse speculation as lO the role of basal cell 
antibodies. The lack of direct relationship bctween 

antibody titre and the course of thc disease has 

also been described in cases of bullous pemphi­

goid ( 10) and may be considered as evidence against 
the direct harmful role or these antibodies. The 

fact that in 2 patients examined the basal cell 

antibodies werc able to fix complement in vitro, 
may give rise to the question-whar role can 
complement play in some drug reactions with respect 

to tissue injury? 
1n conclusion il can be said that the present study 

supports the hypothesis !hat in drug reactions 

in1munological phenomena may play a role. Further 
studies are required in order to cast more light on 

immunological reactions in these conditions. 
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