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Abstract. Scalp hair and blood scra of two groups of 
psoriatic individuals were examined regarding some of 
1heir mineral conlenl� by name photometric and colori­
metric procedure�. and the findings compared with a nor­
mal control group. The results obtained revealed changes 
in the mineral content of scalp hair of psoriatics. A pos­
sible relationship may exist between hair and serum 
minerals. 
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Electron microscopic studies of hair shafts in p�ori­
asis have shown that there is abnorma! keratiniza­

tion (5). Moreover. biochemical studies on the epi­
dermis and dermis in cases of psoriasis havc re­

vealed changes in their mineral content (I). Similar­

ly, studies on scales from the psoriatic epidermis 

showed variations in their mineral content (3). It 
was therefore found of much interest to study some 
of the essential minerals and trace metal� such as 
sodium, potassium, calcium. copper. iron and 
phosphorus present in scalp hair and blood sera of 
psoriatics and to compare the findings with normal 
controls to disclose possible significant changes. 

MATERIALS AND METHODS 

In the present work. three groups of cases were selected 
for the study. The first comprised 30 patient� of both 
sexes varying in age from 3 lo 60 years and suffering from 
psoriasis of lhe scalp only. The second group consistcd of 
10 patienls of both sexes and suffering from psoriasis of 
the body not affecting the scalp. The third group com­
prised 30 normal controb of both sexes in the age rangc 3 
to 60 years. 

The cases �clected for the study wcre chosen from one 
locality (Cairo) taking into con�ideration that they live 
under the same environmental and social conditions. 
Adult females chosen wel'e thosc nol taking oral con­
trncep1ives. Smoker� were excluded from the study. Ev­
ery case was subjected to thorough clinical and laboratory 
investigations to e,clude any local or systemic disease. 
The investigations made were: blood picture, )iver and 
kidney function tests. urine and stool analysis. 

The clinical diagnosis of the patients was confirmed by 
histopathology. Hair samples from each case were 
obtaincd by cutting the hair just abovc the surface of the 

skin using a clean chromium-plated razor. The patients 
were instructed not 10 wash their scalps with soap and 
water for 4 days before hair samples were taken. The 
length of hair strands was standardized for all the cases to 
be 5 cm. The samples collected were rinsed in ether for 5 

Table I. Mineral conrenrs o
j 

scalp hair in ca ses of psoriasis oj' rhe scalp ( expressed in mg/kg hair) 

Age No. of Potas- Phos-
Disease Sex (y.) cases Sodium sium Calcium Coppcr tron phorus 

Psoriasis 9 3-60 15 Mean I 611 145 4 017 73 111 256 
of scalp Range 575-3 220 36-337 2 857-5 000 20-217 50-200 136-539

Psoriasis 0 3-60 15 Mean I 419 267 3 734 168 89 264 
of scalp Range 782-2 875 105-546 2 643-4 783 43-400 33--216 I 18--666 

Psoriasis Total 3-60 30 Mean I 506 201 3 970 ° 116 ° I02" 249 ° 

of scalp case; s.o. ±721 ±114 ±671 ±91 ±56 ±111 

Normal Total 3-60 30 Mean I 531 214 4 220 79 109 124 
M&F. S.D. ±868 ±141 ±574 ±67 ±63 ±101 

• Significant P<0.05: not significant P>0.05. 
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minute, to dissolve fat� and then .illowed to dr�. Each 
dried sample of hair wa, ,ubjccted separalely 10 a series of 
thllrough ,nt!)h1nF,�. u,111g 01 dinary ,._Mp und ""'utcr. fol­

lowed by washing twicc with distilleJ wa1er and finally 
wi1h bidi,tilled wa1er twice. They we1e allowed to dry at 
ordinar} room temperature. One-half grnm of each "'mple 
w.i, digested separn1ely u,ing a mixture of concentrated 
sulphuric acid and hydrogen peroxide. and the rc�ultanl 

� 
PH05PHORU5 

Fi,:. /. The mineral con1cnts of,calp hair in 
(Al normal mdiV1duals. <Bl case, of p�oria­
sis of thc ,calp. and (C) cm,es of p,oria,is of 
the hody 1101 affecting thc scalp. 

colourlös drop ,,as diluted wi1h bidistilled water to obtain 
a I 7r solution on which the estimatiom were made. 

A, reiiard, the serum. blood was withdrawn with a 
"ide-bore needle from the normal controls and from pa­
tient� with psoriasis of the scalp only. The blood samples 
were left 10 clot in centrifuge tubc,. which were then 
centrifuged at 3 200 r.p.m. and the wpematant ,erum 
samples were decanted into dry. clean test tubes. 

Tablc 11. Mineral colllellfI of scalp lwir in caves of psoriasis 11m ajfecting the scalp ( exprened in mg/kg 
lwir) 

Age No. of Po1as- Phos-
Di,case Sex (y.) cases Sodium sium Calcium Coppcr I ron phorus 

P�oriasi, nol 9 3-60 5 Mean 2 043 2:.7 4 762 111 103 145 
affecting Range 851 3 220 176-312 4 434-5 000 33-238 50-166 88-250
1he scalp 

P�oriasi, not 0 1-60 5 Mean I 070 280 4 285 95 75 164 
affecting Range 990-1 150 155-406 4 000--4 571 75-116 �0-100 45-283
thc ,calp 

P�oriasb not Total 3-60 IO Mean I 765" 243" 4 601" 107" 95(' 150" 
affecung M&F S.D. ::::840 :: 88 :t338 ±66 ±42 ± 85 

thc scalp 

Normal M&F 3-60 30 Mean I 531 214 4 no 79 109 124 
S.D. ±868 ±141 ±574 ::::67 ±63 :::101 

a S1gnificant P<0.05: no1 signilicant P>0.05. 
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Table III. Mineral contenrs of serum in cases o_fpsoriasis ofthe scalp 

Age No. of Sodium Potassium Calcium Copper Iron Phosphorus 
Case Sex (y .) cases (mg/100 ml) (mg/100 ml) (mg/100 ml) (mg/ 100 ml) (mg/100 ml) (mg/100 ml) 

Ps. of M&F 3-60 15 Mean 352±106" 19.9±7.5° 9.8±4.9" 119±25" 3.8± I. I 3.8± 101 
scalp ±S.D. 

Range 225-598 9-30 8.3-11.8 43-340 85-150 2.2-5.6 

Normal M&F 3-60 15 Mean 327±25 18.6±4.5 l0.6±5.07 131±38 136±22 3.5± I. I 
±S.D. 
Range 290-358 12-27

0 Significant P<0.05: not significant P>0.05.

Sodium and potassium were estimated in each sample 
separately using the flarne photornctric procedure (7). 
Calcium was determined by the Erichrome se. method (2), 
copper by the di-ethyl di-thiocarbamate method (8), iron 
by the 2-2 dipyridyl method (6), and phosphorus was esti­
mated by the Gomori method (4, 7). 

RESULTS 

The contents of the minerals studied in hair of scalp 

affected with psoriasis, as compared with normal 

controls. are shown in Table l and Fig. I a, b. 

The contents of the minerals studied in scalp hair 

of patients with psoriasis of the body not af
f

ecting 

the scalp. as compared with normal controls, are 

illustrated in Table 11 and Fig. I a. c.

The contents of minerals studied in blood sera of 

psoriatics, as compared with normal controls, are 

shown in Table ll l. 

DISCUSSION 

Analysis of the above-mentioned findings showed 

clearly that in t.he case of psoriasis of the scalp, 

there is a conslant and significant increase in the 

amounts of copper and phosphorus in hair. On the 

other hand there is a constant and significant de­

crease in the arnounts of calcium and i ron. while the 

decrease in the sodium and potassium contents was 

not affecting the scalp showed a significant increase 

in sodium, potassium. calcium, copper and phos­

phorus, together with a significant decrease in the 

iron content of scalp hair. It is evident that in all 

psoriatics there is an increase in the amounts of 

copper and phosphorus and a decrease in the 

amount of iron in scalp hair. 

The results of mineral content determinations in 

sera of psoriatics showed that there is a possible 

relationship between hair and serum mineral con­

tent. There is an increase in the amounts of copper. 

8.8--12.3 75-190 l05-170 1.9-6.1 

phosphorus, sodium and potassium m both scalp 

hair and serum of psoriatics. There is a decrease in 

the iron content in both. 

These findings may suggest that scalp hair as a 

part of the integument may suffer from psoriasis. 

Moreover the psoriatic process should not be con­

sidered only as a cutaneous disorder affecting both 

skin and nails but as a cutaneo-ungulopilary meta­

bolic disease. 
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