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Abstract. The karyotypes were analysed in preparations 

from skin cultures of affccted and unaffected skin from 

12 patients with psoriasis. Regardless of treatment, an 
increased frequency of structural rearrangements was 
found in affected as well as in unaffected skin, on com­

parison with controls. The overall frequency of rearrange­

ments was l 0.5 % , 2.0% and 0.4 % , rcspcctively. The 
majority (approx. 90%) of tbe structural abnormalities 

appeared as clones of cells with balanced translocations. 

It is concluded that the disease of psoriasis and the 

chromosome abnormalities found most likely have a 

common unknown etiology, although treatment effects 

in patients of this rype are difficull to exclude wi1h abso­

lute cerlainty. 

Up to the present, few investigations have been 

performed (3, 4) on chromosomes in tissue cul­

tures from affected and unaffected skin in pa­

tients with psoriasis and the chromosome patterns 

found have been normal. 

In this paper we present our own results which 

show that certain structural abnormalilies of the 

chromosomes may be found. 

MATERIAL AND METHOD 

A total of 12 patienis with psoriasis were investigated, 8 

of whom had been treated locally for the di.ease before 

the investigation, and 4 who hall fresh, untreated psoriasis. 

The treatment given, Ihe age and sex of the patients and 

the duration of the disease are set out in Table I. 
Two biopsies were taken from cach patient: one from 

a fresh and-if possible-umreated psoriatic lesion, and 
one from unaffected skin. The skin was washed with 

a 70% solution of ethylalcohol; no analgesia was used. The 

biopsy from the psoriatic lesion was simp!y excised as 
superficially as p,,ssible, and that from unaffected skin 
was taken acco;-..;,,g to the method of Edwards (1). 

At least three primary cultures were made from cach 
of the specimens. The technique usect for making the 

primary cultures and the subsequent subcultivation have 

becn described elsewhere (7). lf possible, chromosome 

10-742802

preparations were made from all three primary ct1ltures 

from each biopsy. As controls for the evaluation of the 

number of chromosomal aberrations, wc used all mela­
phases analysed from skin cultures investigated in the 
laboratory during tbe same period. The skjn biopsy speci­

mens were taken from patients with various discases 

indicating cytogenelic investigation, as wcll as from 
normals. 

RESULTS 

The chromosome counts of all metaphases anal­

ysed are listed in Table II. A total of 1 322 meta­
phases were analysed in the cultures from affected 
skin and I 154 from unaffected skin. The fre­

quency of aneuploid cells was 10.1 % and 9.1 % , 

respectively. The average frequencies of struc­

tural abnormalities appear in Table III, which 

shows that the frequencies of chromatid and 

Table l. Composition of the material. Twelve patients 

with psoriasis grouped according to treatmellt 

Trcatmenc 

X-rays and 
corticosteroid
ointmcnt

Corticosteroid 
ointmenl with 
oxychinoline 

Corticosteroid 
ointment without 
oxychinoline 

Untreated 

Culture Duration of 
No. Age Sex psoriasis 

H 284 25 er I O years 
H 285 51 � Several ycars 
H 312 72 er Several years 

H 313 42 er 6 weeks 
H 315 54 Q 24 yearsa 

H 327 JO � l week

H 334 15 � 4 months 
H 353 65 å 8 months 

H 328 39 r! l week 
H 332 7 å 2 weeks
H 347 47 Q 4 months
H 352 26 0 5 weeks 

a Previously treated with X-rays but never at the biopsy site. 
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Table II. Chromosome counrs in cu/rivated cells from 
affected and unaffected skin. Total for 12 paliems 
with psoriasis 

Affected 
Unaffected 

<44 44 45 46 
Ancuploid 

47 48 cells •� 

20 20 89 
13 20 66 

I 188 5 
.I 049 4 2 

10.1 
9.1 

isochromatid gaps and breaks, as well as deletions 

with fragments, are approximately the same in 

affected and unaffected. The frcquency of struc­
tural rearrangements is significantly higher in af­

fected than in unaffected skin, and the frequency 

of rearrangements is significantly higher in both 

affected and in unaffected skin than in controls. 

The frequencies of structu ral rearrangemen ts 

in cultures from affected and unaffected skin in 

each of the 12 patients appear from Table IV, 

which shows that most rearrangements are found 

in the cultures from affected skin, but that struc­

tural rearrangements are also found in the cul­

tures from unaffected skin in some patients-in 
one case (H 328) with high frequency. It must 
be strcssed that the di�ease in th is case was pro­

gressing very rapidly at the time of biopsy, spread­

ing from a few lesions on both hands to the en­

tire body during one week. 

The frequencies of structural rearrangements 

for the 4 untreated patients are shown in Table 

V. Subcultures of three different primary cultures

from affected as well as unaffected skin were in­

vestigated in each patient. It appears that struc­

tural rearrangements were found in eight of the

12 cultures from affected skin, but only in one

of 12 from unaffected skin, and again it must be

stressed that the one culture with rearrangements

Table III. Average frequencies (%) of cells with 
struc1ural ab11orma/i1ies in c11!1ures of affected and 
unaffected skin from patients with psoriasis and in 
cultures of skin from "controls" (see text for ex­
planation) 

lsochromatid 
Chromatid gaps and breaks, Structural 
gaps and deletions with rearrange• 

breaks fragments ments 

Affected 4.9 2.3 10.5 
Unaffected 4.4 2.8 2.0 
•'Controts·• 4.2 1.5 0.4 
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Table IV. Frequency (%) of cells with structural 
rearra,1,.reme11ts in cultures from affecled and unaffect­
ed skin in pa1ie11ts with psoriasis 

Culturc No. Affccted 

H 284 5.6 
H 285 8.5 
H 312 Il.I 
H 313 18.4 

H 315 12.7 
H 327 1.8 
H 328 13.6 
H 332 27.0 
H 334 1.6 
H 347 20.7 
H 352 11.1 
H 353 4.3 

Mean 10.5 

Unaffected 

2.9 
0 

0 

3.1 
1.8 
0 

16.9 
0 

2.2 
0 
0 
0 

2.0 

was from the above-mentioned patient with ra­

pidly spreading psoriasis (H 328). 

The major ity (approx. 90 % ) of the structural 

rearrangements were balanced translocations (two 

examples are shown in Figs. I and 2), but the type 

varied from patient to patient and also between 
primary cultures from the same patient. The types 
of translocations as well as other structural ab­

norrnalities (deletions and inversions) are set out 

in Table VI. It also appears that the same re­

arrangement was often found in several cells from 

the same culture (numbers in parentheses), show­

ing that clones of cells with structural rearrange­

ments (especially balanced translocations) werc 

present in the cultures. 

The numbers of chromosomcs from the various 

groups involved in the structural rearrangement 
appcar from Table VTI. The number expected 

was calculated on the hypothesis that the events 

leading to lhe structural rearrangements involved 

the chromosomes at random, but with a prob-

Table V. Frequency of cells with structural re­
arra11geme11ts in various primary cultures of affected 
and 1111affected skin /rom 4 patients with untreated 
psoriasis 

Affectcd Unaffected 
Cullure 
No. A B C A B C 

H 328 1/30 0/21 10/30 15/30 0/29 0/30 
H 332 2/7 16/41 0/26 0/15 0/45 0/10 
H 347 23/78 4/45 10/56 0/90 0/45 0/59 
H 352 0/58 18/58 0/46 0/52 0/59 0/42 



A 

C 

D E 

G 

ability proponional 10 chromosomal length. Only 
onc metaphase from each clone was counted. The 
probability of getting the results by chance was 
between 5 and 10 °o, and although the result is 
statistically insignificant, it is worth noting that 
th:: greate�l deviations from the expected result 
were in groups C, D. F, and G, with toa many D 
and G chromosomes involved and too few C and 
F chromosomes. 

DISCUSSION 

The average frequency of cells with gaps or 
hrcaks 01· dcletions with fragments arc the same 

A 

C 

D E 

n n 

G 

B 

F 

H 347 [E/F) 
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Fig. I. Balanced transluca1ion betwecn an 
E,,.,. and an F chromosome from affectcd 
skin cf patient No. H 347. Arrows indicate 
missing chromo,omes. Rearranged chromo­
somes in the lower right corner. 

in culturcs from affected and unaffected skin, and 
Iowcr than the average frcquency which has been 
found in lymphocyte cultures from normal sub­
jccts (5), but of the same size as in skin cultures 
grown in our laboratory (Table ll[). 

The average frequency of cells wilh structural 
rearrangements (cspecially translocations) is sig­
nificantly higher in culturcs from affected skin 
than in cultures from unafFected. and in both 
types of cultures the frequency of cells with re­
arrangemen ts-espccially halanced translocations 
-is higher than in cultures from controls. In 
lymphocyte cultures from normals only two cells
with reciprocal lrnnslocatlons among 3 720 cells

B 

F 

Fig. 2. Balanced transloca1ion between 1wo 
group C chromosomes from unaffected sk.in 
of p:11ient No. H 328. Arrows indicatc 
missina chromosomes. Reorranged chromo­
somes in the lower right corner. 
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Table VI. The types of s1rucrnra/ rearra11geme11ls indicaled for each palient in each of lhe primary cultures 

H nothing else is stated, thc typc is a balanccd translocation bctween the chromosomes menrioned 
Figures in parentheses dcnote the number of cells with the rearrangement in question 

Culture 
No. 

H 284 

H 285 
H 312 

H 313 

H 315 

H 327 
H 334 

H 353 

H 328 

H 332 

H 347 

H 352 

AITecced skin, primary culcure 

A 

3/C/D (5) 
inv I (I) 

C/0 (I) 
I /G (3) 
1/D (I) 
D/E17_1, (I) 
B/B (7) 

inv 1 (5) 
I /2 (I) 

2/Ep_,8 (1) 

1/B (1) 

C/G (2) 

1/C (2) 

3/E,,_,, ( I) 
C/C/C (2) 
E17_ 18/F (4) 
del .8p (14) 

B 

I /2 (2) 

3/B (3) 

3/D (I) 
2/0 (I) 

3/16(3) 
C/C (3) 

C/C (2) 
C/16 ( I) 

0/16 (4) 
E17_18/G (I) 
D/C (?) (2) 

1/D/G ( I) 
2/C/D(I) 
2/C/D/D (6) 
B/0 (I) 
C/C (I) 
inv B (6) 
J/C (1) 

3/C (3) 

2/0 (I) 
C/D < 12) 
D/F (I) 

G/C (?) (4) 

C 

3/C (I) 

inv B (2) 

D/E17_18 (I) 

D/E17 _18 (10) 

J/.8/C/E17_18 (2) 
I /B (I) 

2/C (I) 
D/C(I) 
C/D (5) 

Unaffected skin, prirnary culture 

A 

B/D (I) 

B/C (I) 

8/C (I) 
D/C(?) (I) 

C/C (13) 
B/C (2) 

B 

C/G (I) 

2/G (I) 

C 

2/D (2) 

Table VII. The numbers of chromosomes from lhe 
various groups involved in independent rearrangemenls, 
compared with the expected 1111mbers 

studied were found (5). Among l 129 cells studied 

in our laboratory in 75 skin cultures from nor­

mals and patients with various diseases, only four 

doubtful translocations were found (Table 111). 

Clones of cells with a translocation were not ob­

served and have never been observed in our labo­

ratory during the period of approximately 11 years 

in which skin cultures have been used regularly 

for cytogenetic investigations. 

Number of cbromosomes 
involved in independent 

Chromosome rearrangcmcnts 
No. or 
group Observcd Expected 

1 12 10.32 
2 10 9.60 
3 7 8.02 
B 15 14.41 
C 33 44.11 
D 22 12.00 
E 11 10.39 
F 2 5.51 
G 7 4.63 

Total 119 l 18.99

f 8; 0.05<p<0.I0. 
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0 2735 
0 0167 
0.1297 
0.0242 
2.7983 
8.3333 
0.0358 
2.2360 
1.2132 

15.0606 

The etiology of the translocations found in the 

cultures from our patients is open to discussion. 

Il is well known that X-rays as well as various 

chemicals may induce the formation of cl1romo­

somal aberrations including translocations. Oxy­

chinoline, which in some of our patients was used 

locally added to corticosteroid ointment, has also 

been shown to have such an effect (2). Therefore, 

in some of our patients the translocations might 



be caused by treatmcnt. However. such an ex­

planation cannot be valid for translocations found 

in the 4 patients who convinccd us during our 

thorough interrogation that they were untreated. 

Wc therefore find it more likely that the 

disease of psoriasis and the translocations found 

have a common etiology. So far, the etiology of 
psoriasis has remained largely unknown, but as 

stated by Shuster in 1971 (6) "the feeling at the 
moment is that psoriasis is a disease of faulty epi­

dermopoiesis possibly due lo impaired autocontrol 

mechanisms''. 
It is difficult to say whether the higher fre­

quency of structural rearrangements in psoriatic 

skin is in any way causally rclated to the fact 

that the cell cycle, and especially the S-phase. is 

shorter in psoriatic cells than in normal cells (8). 

ln this connection it is worlh pointing out thal 

the generation time of normal human fibroblasts 

in our tissue culture system is about 18 hours, 

i.e. about half that of a psoriatic cell in vivo.

The clarification of the etiology of the chromo­
some aberrations found in affected and in un­
affected skin from patients with psoriasis must 

await further investigations. 
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