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ABSTRACT 

Serum zinc and serum copper were examined in 18 patients with the Sjogren- 

-Larsson syndrome (congenital ichthyosis, spastic di- or tetraplegia and mental 

retardation), in four patients with congenital ichthyosis and mental retarda- 

tion, of whom three had alopecia, and in nine healthy controls. No indication 

of disturbed zinc or copper metabolism in these groups of patients was found. 

INTRODUCTION 

The SjEgren-Larsson syndrome (SLS) is a genetically determined syndrome with 

autosomal recessive inheritance, characterized by the three cardinal symptoms 

congenital ichthyosis, spastic di- or tetraplegia and mental retardation (6, 7, 
8). An additional symptom, glistening dots in the retina of the eye, was re- 

cently reported by Jagell et al. ( 3 ) .  The basic etiology is unknown, but SLS 

has been thought to be related to an inborn error involving either metabolism 

of lipids or organic acids. Holmgren et al. (to be published) found no abnor- 

malities in the urine excretion of amino acids or other organic acids in SLS 

patients. In another recent study, however Hernell et al. (to be published) ob- 
served that the total products of Ab desaturation of polyunsaturated fatty acids 

were low, indicating the possibility of a defect metabolism of long chain fatty 
acids. Possibly,A6desaturase activity might kdecreased dueto zinc deficiency. 

Hair and skin changes may be related to zinc deficiency. Patients with acro- 

dermatitis enteropathica have low levels of zinc in serum (5) and zinc therapy 

reverses the skin symptoms of the disease. The cutaneous manifestations typical 

of acrodermatitis enteropathica have also been observed in acuired zinc defi- 

ciency of different causes ( 4 ) .  

In order to investigate the possibility that symptoms in SLS might be rela- 

ted to zinc deficiency, the concentration of zinc in the serum of SLS patients 

and in patients with ichthyosis and mental retardation but without neurological 

disorders were studied. The serum concentration of copper was also measured, as 



there is an inverse relationship between zinc and copper concentrations in se- 

rum (1). Furthermore, some patients with low serum zinc concentrations were se- 

lected for treatment with oral zinc to evaluate the clinical effects of the 2 

treatment. 

MATERIALS 

Patients 

Eighteen patients (seven females and 11 males) with SLS and four patients 
(three females and one male) with ichthyosis and mental retardation but no neu- 

rological disorder - named "non-SLS" in this report -, of whom three also had 
alopecia, and nine healthy controls (five females and four males) were studied. 

The four "non-SLS" patients, of whom two were siblings, probably represent 

three different clinical entities with autosomal recessive inheritance. 

Clinical data are given in Table 1. 

TABLE 1. Clinical and familial data on the 18 SLS patients and the four "non- 
-SLS" patients studied. 

NO. '1 Patient 

s LS 
11 
21 
22 
26 
33 
37 
38 
39 
40 
43 
44 
49 
50 
51 
52 
55 
56 
58 

- 
IA 
GB 
EN 
AN 
NH 
BM 
EL 
TJ 
AL 
AA 
UG 
IG 
AL 
AU 
KL 
M J  
M J  
MlJ 

"Non-SLS" 

GK 
BR 
BR 
KL 

1 1  

Sex 

F 
M 
F 
F 
M 
M 
F 
M 
M 
M 
M 
F 
F 
M 
M 
M 
F 
M 

F 
M 
F 
F 

Born in Ichthy- Mental Spasticity Glistening Alopecia 
year 

1907 
1920 
1921 
1927 
1939 
1952 
1956 
1957 
1957 
1960 
1960 
1963 
1964 
1965 
1969 
1973 
1973 
1977 

1919 
1939 
1945 
1965 

osis 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

retar- 
dation 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

dots 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Number according to Jagell et a1 (2) 
+ Present 
- Absent 



METHODS 

Venous blood w a s  obtained by c u b i t a l  v e i n  puncture  i n  t h e  morning a f t e r  an 

overn ight  f a s t .  Zinc and copper c o n c e n t r a t i o n s  i n  t h e  serum were determined by 

atomic a b s o r p t i o n  spectrophotometry (Varian AA-6DB) as descr ibed  by Hallmans 

(1978). Neurological  and dermato logica l  examinat ions were performed on a l l  pa- 

t i e n t s  except  t h e  h e a l t h y  c o n t r o l s .  Skin b i o p s i e s  w e r e  taken f o r  h i s t o l o g i c a l  

examinat ions and photographs f o r  documenting i c h t h y o s i s  and h a i r .  These inves-  

t i g a t i o n s  w i l l  be r e p o r t e d  elsewhere. 

Zinc therapy 

Zinc was adminis te red  o r a l l y  as z i n c  s u l p h a t e  (Solvezink , Tika AB, Lund, 

Sweden) f o r  a t  l e a s t  t h r e e  months i n  f o u r  SLS p a t i e n t s  w i t h  serum z i n c  l e v e l s  

below 1 2  pmol/I .  p a t i e n t s  wi th  a body weight of 30 kg o r  more rece ived  400 mg 

d a i l y ,  corresponding t o  90 mg Zn 

body weight rece ived  h a l f  t h a t  dose. 

++ , div ided  i n t o  two doses .  Those w i t h  a lower 

S t a t i s t i c s  

Di f fe rences  of d i f f e r e n t  v a r i a b l e s  were t e s t e d  f o r  s i g n i f i c a n c e  by means of 

S t u d e n t ' s  t - tes t  f o r  unpaired o b s e r v a t i o n s .  The tes t  was modif ied i f  t h e  va- 

r i a n c e s  were s i g n i f i c a n t l y  d i f f e r e n t  (p < 0.01: F - t e s t ) .  

RESULTS 

The SLS p a t i e n t ,  had, a s  a group,  a s l i g h t l y  lower serum z i n c  c o n c e n t r a t i o n  

than t h e  c o n t r o l  group (Table 2 ) .  Four SLS p a t i e n t s  (Nos. 37, 39, 4 4 ,  51) w i t h  

low serum z i n c  c o n c e n t r a t i o n s  were g iven  z i n c  therapy o r a l l y  f o r  t h r e e  months. 

The serum z i n c  l e v e l s  were normalized dur ing  t h i s  therapy ,  bu t  no improvement 

of t h e  menta l ,  n e u r o l o g i c a l  o r  s k i n  symptoms w a s  observed i n  t h e s e  p a t i e n t s .  No 

d i f f e r e n c e s  i n  copper c o n c e n t r a t i o n s  was found between t h e  groups (Table 3 ) .  

TABLE 2 .  Serum z i n c  and copper c o n c e n t r a t i o n s  i n  SLS p a t i e n t s  and 
c o n t r o l s .  The r e s u l t s  a r e  g iven  as mean v a l u e s  t S.E.M. 
T - t e s t  r e s u l t s  i n  r e l a t i o n  t o  c o n t r o l s  are i n d i c a t e d .  

No. of Age range Serum z i n c  Serum copper 
sub j e c t s ( y e a r s )  pmo1/1 p o l / l  

SLS 18 2 - 56 11.9 t 0.5x 18.0 t 0 .8  

Contro ls  9 5 - 77 13.7 ? 0.5  17 .3  2 1 . 3  

= p < 0.05 
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TABLE 3. Zinc and copper v a l u e s  i n  serum of t h e  18 SLS p a t i e n t s  and t h e  f o u r  
“non-SLS“ p a t i e n t s  s t u d i e d .  

1 ,  Before A f t e r  
No. z i n c  t rea tment  z i n c  t rea tment  

Zn 
SLS Umol/l 

11 10.8 
21 21.0 
22 13.2 
26 14.0 
33 12.0 
37 8.1 
38 11.7 
39 9.4 
40 11.0 
43 13.2 
44 6.5 
49 13.6 

- 

50 11.7 
51 11.0~7 
52 13.8 
55 11.9 
56 15.1 
58 15.4 

cu Zn 
prnol/l  pmol/l 

18.7 
19.5 
15.4 
13.8 
13.5 
13.1 16.4 
22.6 
18.7 14.0 
11.7 
15.2 

16.4 
16.2 
27. 03’ 17.0 
17.0 
24.1 
24.1 
17.1 

20.2 11.12’ 

cu  
pmo1/1 

12.7 

12.8 

23.0 

15.3 

Zn cu 
“Non-SLS” pmol/l pmol/l 

GK 10.1~1 25. g4’ 
BR 15.4 16.5 

13.0 20.2 BR 
KL 13.0 15.3 

Number according t o  J a g e l l  e t  a 1  (1981). ” Low dose t rea tment  because of 
g a s t r i c  complaints .  3’ Examined a t  a d i f f e r e n t  l a b o r a t o r y .  4’ Non-fasting va lue .  

DISCUSSION 

The f o u r  SLS p a t i e n t s  who w e r e  given o r a l  z i n c  had l o w  serum z i n c  concentra-  

t i o n s  of unknown cause.  T h e i r  d i e t a r y  i n t a k e  of z i n c  w a s  normal. Poor absorp- 

t i o n  w a s  suspec ted  i n  two of them (Nos. 39, 44), as they w e r e  very  t h i n  i n  

s p i t e  of  a l a r g e  food i n t a k e .  Both had s e v e r e  s p a s t i c  t e t r a p l e g i a  and severe  

mental  r e t a r d a t i o n .  The o t h e r  two SLS p a t i e n t s  (Nos. 37, 51) t r e a t e d  w i t h  z i n c  

had more severe  i c h t h y o s i s .  However, t h e  z i n c  therapy appeared t o  have no e f i e c t  

on any of t h e s e  symptoms i n  t h e  f o u r  SLS p a t i e n t s .  Thus, t h e  r e s u l t s  of t h i s  

s t u d y  d i d  n o t  support  t h e  hypothes is  t h a t  z i n c  o r  copper d e f i c i e n c y  may p lay  a 

p a r t  i n  t h e  pa thogenes is  and symptomatology of SLS o r  i n  “non-SLS“ p a t i e n t s  

w i t h  i c h t h y o s i s  and mental  r e t a r d a t i o n .  
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