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Abstract. Two patients with bullous pcmphigoid "'erc treated 

with radio cobalt or betatron irradiation. Thercafter bullous 
eruptions developed in the non-irradiatcd skin. It is known 
from the literaturc that ultraviolet lighl applied 10 the nor­
mal-appearing skin of patients with bullous pemphigoid 
produced fresh histologic and immunohistochemical changes 

in the irradiated skin. X-ray irradiation applied 10 human 
skin biopsy specimens using single doses of 7 000 and 8 000 
R resuhed in an increase of basement membrane zonc anti­
body binding or 2 3 titrc dilulion steps. An incrcasc of 3--4 
titre dilution steps was achicved by irradiation with ullra­
violcI light. lnfrared irradia1ion of skin biopsy spccimens. 
on Lhe contrary, caused the total loss of the basement mem­

brane zoae lluoresceace. It meriIs furlhcr study. wheIher 

Ihese contrary effects on Ihe basement membrane 1one anti­
body binding of human skin in vitro (activation or bound 
antigen aftcr X-ray or ultraviolel irradiation and inacliva­
tion or antigen caused b} infrared irradiation) are of clinical 
value concerning the bullous pemphigoid problem in vivo. 

Key ivords: X-ray irradiation; Ultraviolcl irradiation; Bul­

lous pemphigoid; Activation of basement mem­
b,n11c zonc anll�ens, Anligcn•antibody rcacuon; 
Human skin 

It has long becn noted that many cutaneous diseases 

are aggravatcd by sunlight, and, at times, sunlight 

may initiate lesions of atypical bullous dermatoses 

(7). In 1965 Cram et al. (4) showed that fresh skin 

lesions can be produced in the uninvolved skin of 

pemphigus foliaceus patients within 24 hours after 

applying erythcma doscs of ultraviolet light, while 

infrared irradiation failed to producc a similar reac­

tion. Later it could be demonstrated by Cram et al. 

(5) that ultraviolet light applied to the normal­

appcaring skin of patients with pemphigus vulgaris

and bullous pcmphigoid produced fresh histologic

and immunohistochemical changes in tbe irradiatcd

skin.

Thcse clinical observations and results known 

from the literarure (4, 5) led us to study whether 

there was an increase or decrease in basement rnem­

brane zone antibody binding of thc skin after ir­

radiation with X-ray, ultraviolet, or infrared light 

in vitro. 

In our clinic we observed 2 patients with bullous 

pemphigoid who dcveloped frcsh lesions after ir­

radiation with radio cobalt and betatron. 

CASE REPORTS 

Case I. A 74-year-old fcmale patient developed lcsions in 1he 

oral mucosa which were first misdiagnosed as a squamous­

cell carcinoma. Treatmenl with radio cobalt was therefore 
bcgun. Aflcr lhc second irradiation with 400 R rntJio cobalt. 
the patient developcd a generali,ed bullous cruplion and 
thereafler the diagnos1s of a benign mucus membrane 
pcmphigoid could be sia1ed clinically, hisIologically and by 
immunofluorcscence. 

Ca.se 2. In another case, an 81-year-old woman complained 
of a unilateral locali:rnd bullous pemphigoid on the shin. 
Because of a gonanhrosis the patient was treatcd "ith beta­
tron irradiation (threc fields, 200 R each). The following day 
she developcd bilateral blis1er formaLion 011 the shins. 

MATERIALS AND METHODS 

Six skin biopsy specimcns were irradiated wilh single doses 
or 300-12 000 R (Dcrmopan, Siemens Compan), West­

Germany. type AEW 50. 250) al a dis1ance of 15 cm. These 
skin specimcns were 1akcn from 6 differen1 heahhy persons 
(Fig. I). Furtl1er skin biopsy specimcns from 3 other people 
wcrc irradiatcd wi1h ul1raviolet light for 2-6 minu1es al a 
distance or 40 cm usin& a standard hot quanz lamp (Elektro­
Vakuum GmbH, Berlin; Iype UNV., 1500 W. 7 A) (Fig. 2). 
lnfrared light was applicd 10 7 skin specimens for I /2 5 
minutes at a distance of 10 cm using a standard infrared 
lamp (lype Original Hanau, Sollu, 750. Wes1-Germany) 
(F1g. 3). 

The investigation or the basemcnt membranc zone anti­
body bindini of the irrudiaied skin wus carricd out using in-

direct immunofluorescenl staining according 10 the proce­
dure of Bcutner el al. (I). Cryostat scc1ions of non-irradia1ed 
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and irradiatcd skin biopsy specimens wcrc incubated with 
thc serum (diluted I: I - l :64) of a patient with bullous 
pemphigoid (the titrc of this serum for hasement zonc anti­
body was 256, using guinea pig tonguc as antigenie substrate). 
Sections wcrc washed with Coons buffer and incubated with 
diluted J: lO commercially available fluorescein isothio­

cyanate-conjugated antihuman lgG (Behringwerke AG, 
West-Germany) wilh the following general charac1eristics: 
protein conce111ra1ion of the FITC-conjuga1cd gamma­
globulin fraction: ca. 10±3 mg/ml, total protein concentra­
tion (after addition of human albumin): ca. 40:':: 5 mg/ml, 
speciFic aniibody conlent: ca. 10±5° .. of lhe gamma-globu­
lin concentration, molar F/P ratio: ca. 2.5= 1.5. Details ro 
this method have bcen described elsewhcrc (2, 3). 

RESULTS 

The findings aftcr X-ray irradiation of human skin 

biopsy specimens are sumrnarized in Fig. 1. After 

irradiation with doses between 300 and· 6 000 R 

the titres of the basement membrane zone antibody 

remained constant in 3 of 6 experiments, decreased 
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Fig. !. Titres of basement membrane zone 
antibody bimling of uninvolved human skin 
biopsy spccimens before and after X-ray ir­
radialion (Dcrmopan) with si11gle doses of 
300-12 000 R. Each mark represents a series 
of experiments using human skin biopsy 
specimens from 6 different patients. Abscissa: 

X-ray Josc (R); ordi11a1e: basement mem­
brane zone antibody titrc (Bm-AbT), 

in 2 skin specimens aod showed an increase in one 

case. lrradiation with 7 000 and 8 000 R resulted in 

an increase of 2-3 titre dilution steps. Doses of 

9 000 Rand more (till 12 000 R) led to degeneration 

of the skin and unreproducible results. 

Ultraviolet irradiation applied to the skin biopsy 
specimcns for 4-6 minutes produced an increase of 

3-4 titre dilution steps (Fig. 2).

The effects of infrared light are shown in Fig. 3.

After irradiation for 1/2-2 rninutes the titres of the 

bascment membrane zone antibody decreased, while 

irradiation for 3-5 minutes caused the total loss of 

the basement zone rluorescence. 

DJSCUSSION 

Jnterpreting our results, we agree with the assump­

tion discussed by Cram et al. (6) that ultraviolet ir­

radiation of the skin could result in the release or 

time of 1rrodictic-n 
in mfnule:s 

Fig, 2. Titres of basement membrane zone 
antibody binding of human skin biopsy spec­
imens alter uhraviolet irradiation (hol 
quarlz lamp) for 2-5 minutes al a distance 
of 40 cm. Each mark represents a series of 
experiments using human skin biopsy spe­
cimens from 3 different patients. Abscissa: 
lime of irradiation (minutes); ordinate: base­
ment membrane zont: antibody titre (Bm• 
AbT). 
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Fig. 3. Titres of basement membrane zone 
antibocly binding uf human skin biopsy spec­
imens arter infrared irradiation (standard 
infrared lamp) for 1/2-5 minutes at a dis­
tance of JO cm. Each mark represents a 

series of experirnenls using human skin biopsy 
specimens from 7 different patients. Ahscissa: 

time or irradiation (minutes); ordi11a1e: Base­
ment membrane zone antibody titre (Brn­
AbT). Bm-F/.: basement membrane zone 
fluorescence. 110 F/.: no basement membrane 

--1--- t,me ot irradiation zone fluorescence. 
2 

in minutes 
no 112 

i rrad1ation 

activation of bound antigen and/or promote anti­
body fixation. Our findings show that this effectcould be produced by X-ray irradiation, too. H ir­radiation of the skin causes an increase i11 antibodybioding sites of the basement membrane zone, the
number or bound antibodics must show an increase
too, following the law of chemical equilibrium.Thercforc, a positive correlation exists between thenumber of the antibody binding sites antl the titredilutioo step still showing basement membranefluorescence (lowest serum concentration). In com­parison with irradiated and non-irradiated skinbiopsy spccimens and using a patient's serum of the
same titre dilulion stcp, the basement membrane zone with the greatest number of antibody bindingsites actually shows the most intense fluorescence. 
For the activation of bound antigen, either by ultra­violet or by X-ray irradiation, a definitc quantity of 
energy is necessary. Small doses showed no effect, a medium dose induced an increase of basement
membrane zone antibody binding, and overdoses of
applied energy destroyed the bound antigen. Conceivably, the influencc of such energy on the skin is combined with an effect of heat. Heat, how­ever, as shown by our findings with infrared ir­radiation, caused the loss of antigen on the base­ment membrane zone. The collaboration of these two contrary effects-the activation or bound antigen after X-ray or
ultraviolet irradiation and the inactivation of an­tigen caused by infrared irradiation--could possiblyexplain the decrease in basement zone antibody

binding found in two experiments following X-rayirradiation with doses of 3 000-6 000 R (Fig. J). 
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